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| MAGE { NFORMATI ON ENCODI NG DECODI NG SYSTEM 5 Technical Field

The present invention relates to the follow ng nmet hods, devi ces,
appar at uses, and systens: (1) an encodi ng net hod of

conpr essi ng/ encodi ng recorded digital inmage data such as caption
data or 10 sinple ani mated cartoon dat a; (2) a decoding
met hod of decodi nggiher £PTH essed/ encoded dat a; (3)
a conpressi on/ expansi on system as a conbi nati on of the above

encodi ng and decoding nethods; 155 g g ¢ R 1(#)T @ oerordi ng nmedi um
(two-si ded or doubl e-sided

IMAGE INFORMATION ENCODING/DECODING SYSTEM

5 Technical Field

The present invention relates to the following'
methods, devices, apparatuses, and systems:

(1) an encoding method of compressing/encoding
recorded digital image data such as caption data or

10 simple animated cartoon data;

(2) a decoding method of decoding the compressed/
encoded data;

(3) a compression/expansion system as a
combination of the above encoding and decoding methods; *

15 (4) a recording medium (two-sided or double-sided
high-density optical disk) on which.information is
recorded by the above encoding ﬁethod;

(5) a device (an integrated circuit or the’like)
for performing sigﬁal processing based on the encoding

20 method;

(6) a device (an integrated circuit or the like)
for performing signal processing based on the decoding
method;

(7) a recording apparatus for recording various

25 pieces of informat%on on a recording medium by the
| encoding method;

(8) a playing back apparatus for playing back the



hi gh-density optical disk) on which information is recorded by the

above "encodi ng net hod; (5) a device (an integrated circuit
or the like) for perform ng signal processing based on the
encodi ng 20 nmet hod,; (6) a device (an integrated circuit
or the like) for perform ng signal, processing based on the
decodi ng nmet hod; ‘(7? arecordi ng apparatus for
recordi ng various 25 pi eces of information on a recordi ng nmedi um by

t he encoding_nethod; (8) a playing back apparatus

Tg¥oPL:¥:gg ??gnﬁp 8r985&P8iE§OWE&PSWF§§OFﬁgJﬁ%é%%ﬂ%ﬁ? by the qéﬁ?ﬁﬁﬂg

method;

(9) a broadcasting/distributing system for
broadcasting/distributing various pieces of

5 information, which are compressed/encoded by the

encoding method, by radio or wire; and

(10) an electronic mail system for exchanging
various pieces of information, which are compressed/
encoded by the encoding method, by radio or via network

10 lines (e.g., internet lines) using wires.

Background Art

As methods of compressing and recording or
communicating image data such as caption data, the
following conventional methods -are known.

15 The first method is a character code conversion
method, in which text data is separated for every other
word, and character codes corresponding to the
respective words are recorded or communicated as data.
Currently, as character codes, 2-byte codes used for

20 Japanese and l-byte codes used for English are widely
used. As Japanese codes, JIS codes, shift JIS codes,
and the like are used. As English codes, ASCII codes
and the like are used.

In the first method, a character font ROM

25 corresponding to each character code set must be

prepared in the image playing back apparatus. A

character code which does not correspond to any one of



(9) a broadcasting/distributing systemfor

broadcasting/di stributing various pieces of 5 I nformati on, which are
conpressed/ encoded by the encodi ng nmethod, by radio or wire; and
(10) an electronic mail system for exchanging vari ous pieces of

I nformati on, which are conpressed/ _ gncgded by the encodi ng net hod,
by radio or via network 10 lines (e.g.; internet lines) using wres.
Background Art As met hods of conpressing and recordi ng or
comuni cating i mage data such as caption data, the fol |l owi ng

conventi onal et Nofls &Rl £akiMcond e cannol e bistedEhlOR i Sray

char acter code conversion ata I's separated

for every other this red®bf, BRMEHEFaLLeH] £00CENE0INE§ROPHAPINGOLEER
respective words are recorded or conmuni cated as data. Cirrently,

as character codegppar@yte €Odesnds€dafpruradDity odapangsegasy a-byte codes
used for English are w dely used. As Japanese codes, JI S codes,

shift JI'S codes, characterafiéht ROMi ke Asguised. fé8 &Eaghi 3angadga, ASCI |

codes
5 The second method is a method of reading test data

as image data and encoding the data to compress the
entire data. As a typical example of this encoding
method, a run-length compression method is known.
In the run-length compression method, the length
10 of continuous pixels of continuous identical data of
pixel data obtained by scanning text data line by line
is converted into a run-length code, and the resultant
data is recorded or transmitted.
Consider a pixel daté line like
15 "aaaabbbbbbbccccecdd". According to the run-length
compression method, this data line is converted into
data (run-length compressed code) like "a4, b7, c5, d2*
consisting of pieces of pixel information (a, b, é, and
d) and the numbers of pixels followed (4, 7, 5, and 2)
20 indicéting the numbers of pieces of pixel information.
As methods of further converting this run-length
compressed code into a binary code, modified Huffman
codings and arithmetic codings are known.
Modified Huffman codes (to be abbreviated to MH
25 codes) used as standard codes in facsimile apparatuses

will be briefly described first. ©Note that MH codes

are used only when the contents of image information,



and the |ike are used. In the first nethod, a character font

ROM 25 correspondi ng to each character code set nust be

prepared in the inmage playing back apparatus. A character code

whi ch does not correspond to any one of

- 3- the character font ROVs canngt be pl ayed back. For

this reason, in order to allow the inmage™ playi ng back apparatus to
handl e a plurality of |anguages, a character font ROMis required
for each | anguage. 5 The second nethod is a nmethod of reading
test data . as |1\ at d codi th ata o] ess :the
entire data. As a?t%bfc%fggkg ﬁ%@%ftﬁﬁigg%ﬁg%di%gg" b18ck %gghgﬁfE%'

run-1ength ConpreSSiOnAn¥£@Qdﬁlfeka“@onverted into Mu! BokB€ bynuEQBqth
conpressi on net hod, the Tengt

an algorithm which is designed such that a binary bit
code having a small number of bits (i.e., a simple

5 code) is assigned to data with a statistically high
frequency of use (i.e., frequently used data), and a
binary bit code having a large number of bits (i.e., a
complicated code) is assigned to data with a low
frequency of use (i.e., rarely used data) so as to

10 reduce the total data amount of the data file.

In MH codings, as the number of types of data to
be encoded increases, a corresponding code table
increases in size. In addition, complicated code
tables corresponding to the number of data to be

15 - encoded are required in both an encoder aﬁd a decoder.

For this reason, MH codings in a multilingual
system handling various languages lead to great
increases in the costs of both the encoder and thé
decoder.

20 Arithmetic codings will be described next.

In performing arithmetic codings, first of all,
data is read, and the frequency of use of each data is
checked. Codes having small numbers of bits are then
assigned-to the data in the order of decréasing

25 frequencies of use so as to form a code table. The
code table formed in this manner is recorded (or

transmitted) as data. Thereafter, the data is encoded



10 .of continuous pixels of continuous identical data of pi xel

data obtai ned by scanning text data line by line Is converted into
a run-length code, and the resultant data is recorded or
transmtted. . Consi der a pixel data line like 15
"aaaabbbbbbbcccccdd". According to thelwnrgength conpr essi on

met hod, this data line is converted into - data (run-length
conpressed code) like "a4, b7, cb, d2" consi sting of pieces of

pi xel information (a, b, ¢, and d) and the nunbers of pixels

foll owed (4, 7, de nunbers of pieces of
) ) ! %n%@as:?so of th Qﬁ]&% %?3

pi xel information. urther converting this

run-1ength Qhafet [ B D] w%&%’amméfu e%’%f'?

codi ngs and arlthnetlc codi ngs are known.

codes (to be abbngvi@fd-ded M#F 3RnsmitQsles)dased A5 154 apsansd eésm

facsim | e apparatuses w il be brlefly described first. Note that M
codes ar & Uuseik a1 aviigit inkel Ciott efies Edntdrage o NfHr falé ofo be
5 recorded or transmitted. In addition, in arithmetic

codings, complicated code tables are not required.in
béth an encoder and a decoder, unlike in MH codings.

In arithmetic codings, however, since a code table
is formed in encoding data, the data must be read

10 twice, and decoding processing is complicated.

USP 4,811,113 discloses an image encoding method
other than the above two methods. 1In this method, a
flag bit representing the number of bits as a code data
length is prepared before a run-length code, and

15 encoding and decoding are performed while an integer
multiple of the value of the flag bit is regarded as a
code data length.

In this method, since a data length is calculated
from a flag bit, a large code table is not required,

20 unlike in MH codings. However, the internal circuit
arrangement of a decoder tends to be complicated
because of hardware for calculating a code data length.

In addition, in this method, although monochrome
(black and white) data can be encoded/decoded as in MH

25 codings, multi-color image data cannot be compressed
without any improvement.

It is the first object of the present invention to



4 I.e., pixels, have two colors, i.e., black and white.

A data file is converted into MH codes by using an al gorithm which
i s designed such that a binary bit code having a small nunber of
bits (i.e., asinple 5 code) is assigned to data with a statistically
hi gh frequency of use (i.e., freque?tly used data), and a

bi nary bit code having a | arge nunber of "bit’s (i.e., a conplicated
code) is assigned to data with a | ow frequency of use (i.e., rarely
used data) so as to 10 reduce the total data amount of the data file.

I'n MH codings, as EBGi gngﬁriﬁég%ggﬁgogkaQ§5ﬁ %ﬂcodig&sﬂé%ﬁda“%ﬂ¥ﬁ$ can

| ncreases, a corr spondl ng cCoO ncr eas n Size.

addition complicgigfifale the arawbaRheqneREERIRNANGLD 1ig e of

data to be 15 enco are required i'n both an encoder and a decoder.
For this reason, Mih¢adings B 2ofihis!,! R#edkdrawback (necessity to read

data twice) of arithmetic codings, and the drawback
5. (inability to compress multi-color image data) of

the flag-bit-attached run-length coding method

(USP 4,811,113) at practical level.

It is the second object of the present invention
to provide a decoding method of decoding data encoded

10 in accordance Qith the first object.

It is the third object of the present invention to
provide a compression/expansion system based on a
combiﬁation of the encoding (compression) method and
the decoding (expansion) method according to the first

15 and second objects.

It is the fourth object of the present invention
to provide a recording medium (e.g., a two-sided high-
density optical disk) on which information is recorded
by the encoding method according to the first object.

20 It is the fifth object of the present iﬁvention to
provide a device (e.qg., aﬁ integrated circuit) for
performing signal processing based on the encoding
method according to the first object.

it is the sixth object of the present invention to

25 provide a device (e.g., an integrated circuit) for
performing signal processing based on the decoding

method according to the second object.



system handl i ng various | anguages | ead to great I ncreases in the

costs of both the encoder and the decoder. 20 Arithmetic
codings will be described next. In performng arithnetic
codi-ngs, first of all, data is read, and the frequency of use of
each data is checked. Codes having.small nunbers of bits are then
assigned to the data in the order of decredsing 25 frequenci es of use
so as to forma code table. The code table formed in this manner
i's recorded (or transmtted) as data. Thereafter, the data is
encoded asi s
of this code table. It is the se%ﬁ$th K netlci%gg}n ges %ough gnéJge

table nust to MrdvAR %o dd i Bdpeabt dlh L AR d A dTBrh Rods! N9

pieces of information on a recording medium (e.g., a
two-sided high-density optical disk) by the encoding
5 method according to the first object.

It is the eight object of the present invention to
provide a playing back apparatus for playing back
information recorded on the above recording medium by
the decoding method according to the second object.

10 It is the ninth object of the present invention
to provide a broadcasting/distributing system for
broadcasting/distributing various pieces of information,
which are compressed/encoded by the encoding method
according to the first object, by radio or wire.

15 It is the tenth object of the present invention to
provide an electronic mail system for exchanging
various pieces of information, which are compressed/
encoded by the encoding method according to the first
object, by radio or via network lines (e.g., internet

20 lines) using wires. |
Disclosure of the Invention

To achieve the above-mentioned first object,
according to an encoding method of the present
invention, an information integral body (e.g., PXD in

25 FIG. 9, or SPD in FIG. 10), formed of a plurality of
pixel data each defined by a predetermined number of

bits (e.g., 2-bit), is processed so that a data block,



a code table optimal for the contents of a file to be 5 recorded or

transmtted. In addition, in arithnetic codi ngs, conplicated code
tabl es are not required in bot h an encoder and a decoder, unlike in
IVH codi ngs. In arithnmetic codi ngs, however, since a code

tabl e I's formed in encoding data,E}he data nust be read 10

twi ce, and decodi ng processing is conplicated.” USP 4, 811, 113
di scl oses an i nage encodi ng net hod ot her than the above two

met hods. In this method, a flag bit representing the nunber of bits

as a code data  concaidiGOWhd SMLRAAS AR & Bd1idEnotfy code, and 15

encodi ng and decg& ng are “per e an 1 nteger mul tiple of
the value of theddm@d¥ised s’ €9 ded 2o @ e data | t

In this nethod, s?i nce asdatasl ength is cal (ﬁ?lmeﬁr_eedss% ( a[‘sf'_rom r?fag bit,
a large code tablcgrois teotcuoaduin ¢dc. 20. THE AR ThdeOthd dSompoyeyer,

the internal circuit arrangenent of a decoder tends to be
conpl i cated the kaepsseraf hardware for calculating a code data |ength.
In addition, in this method, although nonochrone

5 a compression data specifying step (e.g., ST801 in

FIG. 13) for specifying the data block of the one
compression unit (CU01-CUO4) of the information
integral body (PXD/SPD); and

a compression data generating step (e.g., ST806 in

10 FIG. 13, or ST908 to ST914 in FIG. 14) for generating a
compressed unit data block (e.g., CUO1l* to CUO4* in |
FIG. 9) in accordance with a coding header (e.g., 0-bit
to 6-bit of rules 1 to 4 in FIG. 5) corresponding to a
continuing number (e.g., any of 1 to 255) of the same

15 pixel data in the data block of the éne compression
unit, with a number of pixels followed (e.g., 2-bit
to 8-bit) indicating the continuing number (1-255) of
the same pixel data, and with data (e.g., 2-bit) |
representing the same pixel data in the data block of

20 the one compression unit.

To achieve the above-mentioned second object,
according to a decoding method of the present
invention, a bit train of one unit of a compressed data
block, obtained by compressing the same continuous

25 pixel data as one unit of compression, is expanded
(e.g., ST1005 in FIG. 15), wherein the compressed data

block corresponds to at least part of an information



(bl ack and white) data can be encoded/decoded as in MH 25 codi ngs,

mul ti-col or i mage data cannot be conpressed W t hout any

i mprovenent . It is the first object of the present invention
to - 6- provi de an i mge
I nf ormati on encodi ng net hod whi ch can el i mnate the drawback
(necessity to use | arge code tabTes? of MH codi ngs, the drawback
(necessity to read data twice) of arithmetic codings, and the

dr awback 5 (inability to conpress nmulti-color inmage data) of

the flag-bit-attaghedspys- beagt peogd ngxPeLROfrc o, ox(49B 4nfbtciidh)at

practical |evel. f he"second obj éét of the present

e hance wi(PREETHYSF ghPESe oo bRdLchatEC RO RN ERIR! 10
predetermined number of bits (e.g., 2-bit), and the
compressed data block includes a coding header

5 indicating data of a number of pixels followed, which
number data corresponds to the number of the same.
continuous pixel data, or includes a coding header
indicating the number data of pixels followed as well
as the same continuous pixel data thereof. The

10 decoding method comprises the_stéps of:
a coding header detecting step (e.g., ST1101 to
ST1109 in FIG. 16) for detecting the coding header from
the data block (e.g., any of CUOl* to CUO4* in FIG. 9)
of the one compression unit contained in the
15 information integral body (PXD/SPD);
a continuous pixel number detecting step (e.g.,
ST1110 to ST1113 in FIG. 16) for detecting the number
data of the pixels followed (e.g., any of 2-bit to
8-bit in FIG. 5, or data }ength of zero as in the case
20 of rule 5 in FIG. 5; the zero data length will not
affect on a later subtraction), from the data block
(e.g., any of CUO1* to CUO4* in FIG. 9) of the one
compression unit, in accordance with a content of the
coding header (e.g., data length of any of 0-bit to
25 6-bit at rules 1 to 4 in FIG. 5; the data length of
0-bit as in the case of rule 1 will not affect on a

later subtraction) detected by the coding header



It is the third object of the present invention to provi de a

conpr essi on/ expansi on system based on a conbi nati on of the encoding
(conpression) nethod and t he decodi ng (expansi on) nethod according
to the first 15 and second objects It is the fourth

obj ect of the present invention H{OVIde a recordi ng nedi um
(e.g., a two-sided high- denS|ty “opt cal di sk) on which information
is recorded by the encodi ng net hod according to the first object.
20 is the fifth object of the present invention to

provi de a deV|ce G%ése&l%% tﬁ%@gé gqu% @Hﬂéﬁlfdy per form ng

si gnal processing Vhod according to the

first object. pixe &éiéﬂagﬁgfﬂghl &1 _;N§¥§¥E4|{wentlon
to 25 provide a deV|ce e.g., an |ntegrated C|rc

perform ng signal migNcagsi TH PRGN MY decditiht (e.g., r%&;hqsif acgr di ng
to the second object.

“gl“, *10", "11") of the pixel data in an uncompressed

5 data block (e.g., any of CUOl to CUO4 in FIG. 9) of the
one compression unit, in accordance with a remainder
(e.g., 2-bit of the pixel data at rules 1 to 4 in
FIG. 5) of the data block (e.g., any of CUOl* to CUO4*
in FIG. 9) of the one compression unit, from which

10 removed are the coding header (e.g., any of 0-bit to
6-bit) detected by the coding header detecting step
(ST1101 to ST1109 in FIG. 16) and the number data of
the pixels followed (e.g., any of 2-bit to 8-bit in
FIG. 5) detected by the continuous pixel number

15 detecting step (ST1110 to ST1113 in FIG. 16); and

a pixel pattern restoration step (e.g., ST1115 to

ST1118 in FIG. 16) for arranging bit data of the
content determined by the pixel data determining step
(ST1114 in FIG. 16), by a number indicated by the

20 number data of the pixels followed (e.g., any of 2-bit
to B8-bit in FIG. 5) detected by the continuous pixel
number detecting step (ST1110 to ST1113 in FIG. 16), so
as to restore a pattern of uncompressed pixel data of
the one compression unit.

25 To achieve the above-mentioned third object,
according to a system of the present invention, an

information integral body (e.g., PXD in FIG. 9, or SPD



-7- It is the seventh object of the present invention

to provide a recording apparatus for recording various pi eces of

i nformati on on a recording nmedium (e.g., a t wo- si ded hi gh-density

optical disk) by the encoding 5 met hod according to the first object.
It is the eight object of the present inventjon to provi de a

pl ayi ng back apparatus for playing back ~ ~ information recorded on

t he above recording nediun1by t he decodi ng net hod according to the
second object. 10 is the ninth object of the present

i nvention (proi/é ge fab]g{g@d&fasé os?ﬂép%ﬂ% 10 ngxéységggf%?%h

broadcastlng/dlstrlbu I hg vafious pieces

corrpressed/encodegepyné@eo}en%%&ge{@frpﬁ%d nunber @f:clﬁigij gecze the first

object, by radio or wre e tent of the
present inventionpig¢y, %rché’é’ééj& & @&@té Offh £a ”ﬁléc}%)’sé@mé?ﬁlng 4/

exchangi ng varlous | eces of iInformation, wh are conpress
the same continuous pixel data, is compressed (e.g.,

5 ST806 in FIG. 13) as one unit of compression (e.g., any
of CUO1l to CUO4 in FIG. 9), and a bit train of the
compressed data block is then expanded (e.g., ST1005 in
FIG. 15). The system is constituted by a combination of:

(a) an encoding processing including:
10 a step (e.g., ST806 in FIG. 13) for generating a
compressed unit data block (e.g., CUO1l* to CUO4* in
FIG. 9) in accordance with a coding header (e.g., 0-bit
to 6-bit of rules 1 to 4 in FIG. 5) corresponding to a
continuing number (e.g., any of 1 to 255) of the same
15 pixel data in the data block of the one compression
unit, with a number of pixels followed (e.g., 2-bit
to 8-bit) indicating the continuing number (1-255) of
the same pixel data, and with data (e.g., 2-bit) J
representing the same pixel data in the data block of
20 the oﬁe compression unit; and
(b) a decoding processing including:
a coding header detecting step (e.g., ST1101 to
ST1109 in FIG. 16) for detecting the coding header from
the data block (e.g., any of CUOl* to CUQ4* in FIG. 9)
25 of the one compression unit generated by the generating
step of the encoding processing, wherein the coding

header indicates the number of pixels followed (e.qg.,



encoded by the encodi ng nethod according to the first obj ect, by

radio or via network lines (e.g., internet 20 | ines) using wres.

Di scl osure of the Invention To achi eve the above-nenti oned
first object, according to an encodi ng nethod of the present

I nvention, an information integral body (e.92, PXD in 25 FIG 9, or
SPDin FIG 10), fornmed of a plurality of - pi xel data each defined
by a predeterm ned nunber of bits (e.g., 2-bit), is processed so
that a data bl ock, - 8-

nit of conpresel arot5. o Banyely Bk dRtfeakBy, o grayp, SHRERLHYRE R

unit of conpression
encoding method cQERLh §€$0110wed (etB?,SégﬂitoEb 8-bit) and the same

pixel data (e.g., 2-bit);

a continuous pixel number detecting step (e.g.,

5 ST1110 to ST1113 in FIG. 16) for detecting the number
data of the pixels followed (e.g., any of 2-bit to
8-bit in FIG. 5) from the data block (e.g., any of
CUOL* to CU04* in FIG. 9), after the coding header is
detected;

10 ' a pixel data determining step (e.g., ST11l14 in
FIG. 16) for determining a content (e.g., any of "00",
"01", "10", "11") of the pixel data in an uncompressed
data block (e.g., any of CUOl to CUO4 in FIG. 9) of the
one compression unit, in accordance with a remainderxr

15 (e.g., 2-bit of the pixel data at rules 1 to 4 in
FIG. 5) of the data block (e.g., any of CUO1l* to CU04*
in FIG. 9) of the one compression unit, from which
removed are the coding header (e.g., any of 0-bit to
G—bitf the data length of 0-bit of the header will not

20 affect on A later subtraction) detected by the coding
header detecting step (ST1101 to ST1109 in FIG. 16) and
the number data of the pixels followed (e.g., any of
2-bit to 8-bit in FIG. 5) detected by the continuous
pixel number detecting step (ST1110 to ST1113 in

25 FIG. 16); and

a pixel pattern restoration step (e.g., ST1115 to

ST1118 in FIG. 16) for arranging bit data of the



5 a conpression data specifying step (e.g., ST801 in FI G

13) for specifying the data bl ock of the one conpression unit
(CU01-CU04) of the information i ntegral body (PXD/SPD); and

a conpression data generating step (e.g., ST806 in 10 FIG 13, or
ST908 to ST914 in FIG 14) for generating a, 3 conpressed unit data

bl ock (e.g., CU0O1* to. CU04* in FI G™79) 7in accordance with a coding
header (e.g., O-bit to 6-bit of rules 1 to 4 in FIG 5)
corresponding to a continui ng nunber (e.g., any of 1 to 255) of the

same 15 pi xekoqqugﬁ 'BeEE‘Eng\F H‘ﬁeofpi&g& aa%aca@erem'n%g sger

unit, with a nunb pi xel's

i ndi cating the coggbqqhqglﬂugﬁg[ gg 258) @f number lnﬁq%agggebgl&gl dat a,
and with data (e representlng t he sane pixél data in the

data bl ock of 20pumbetrh8a@BEo¢ORREEPIK@NSsUFOLlowed (e.g., anfOoFChi-gua the
above- nenti oned second object, according to a decodlng nmet hod of

the present to iBRpERt LanFIa.bbl) deakerted bye tiel koot iduewisp pdsead data
bl ock, obtai ned by conpressing the sanme conti nuous
5 number detecting step (ST1110 to ST1113 in FIG. 16), so
as to restore a pattern of uncompressed pixel daté of
the one compression unit.
To achieve the above-mentioned fourth object,
according to an information recording medium of the

10 present inventioh, an information integral body (e.g.,
PXD in FIG. 9, or SPD in FIG. 10), formed of a
plurality of pixel data each defined by a predetermined
number of bits (e.g., 2-bit), is recorded so that a
data block, containing the same continuous pixel data,

15 is coﬁpressed as one unit of compression (e.g., any of
CUOl1 to CUO4 in FIG. 9). The information recording
medium stores a compressed unit data block (e.g., CUOL1*
to CUO4* in FIG. 9) which comprises a coding headér
(e.g., O0-bit to 6-bit of rules 1 to 4 in FIG. 5)

20 corresponding to a continuing number (e.g., any of 1 to
255) of the same pixel data in the data block of the
one compression unit, a number of pixels followed
(e.g., 2-bit to 8-bit) indicating the continuing number
(1-255) of the same pixel data, and data (e.g., 2-bit)

25 representing the same pixel data in the data block of

the one compression unit.

To achieve the above-mentioned fifth object,



25 pi xel data as one unit of conpression, is expanded (e.qg.,

ST1005 in FIG 15), wherein the conpressed data bl ock corresponds
to.at |east part of an infornmation

- 9- integral body (e.g., PXDin FIG 9, or SPDin FIG 10)

formed by a plurality of pixel data each defined by a pr edet er m ned
nunber of bits (e.g., 2-bit), and the - 14 conpressed data bl ock

i ncludes a codi ng header 5 i ndicating data of a nunber of pixels
fol |l owed, which nunber data corresponds to the nunber of the sane

conti nuous pi xel gg%grggﬁpiQSIggegagpﬁgghngpggggghfh such agn%%pating t he

nunber data of piX owed "as sane contl nuous pi xel

data thereof. The;n1QgratedeE99E09+tMRENIHCIRPIAMTEH the $HeRAiNg method
4 TINO to

a codi ng header detecting step (e.qg.,
of the first object is used) of the present invention,

an information integral body (e.g., PXD in FIG. 9, or
5 SPD in FIG. 10), formed of a plurglity of pixel data
each defined by a predetermined number of bits (e.g.,
2-bit), is processed so that a data block, containing
the same continuous pixel data, is compressed as one
unit of compression (e.g., any of CUOl1 to CUO4 in

10 FIG. 9). The encoding apparatus comprises:

a compression data specifying means (e.g., ST801
in FIG. 13) for specifying the data block of the one
compression unit (CU01-CUO4) of the information
integral body (PXD/SPD); and

15 a compression data generating means (e.g., ST806
in FIG. 13, or ST908 to ST914 in FIG. 14) for
generating a compressed unit data block (e.g., CUOl* to
CU04* in FIG. 9) in accordance with a coding headér
(e.g., 0-bit to 6-bit of rules 1 to 4 in FIG. 5)

20 corresponding to a continuing number (e.g., any of 1 to
255) of the same pixel data in the data block of the
one compression unit, with a number of pixels followed
(e.g., 2-bit to 8-bit) indicating the continuing number
(1-255) of the same pixel data, and with data (e.g.,

25 2-bit) representing the same pixel data in the data
block -0of the one compression unit.

To achieve the above-mentioned sixth object,



ST1109 in FIG 16) for detecting the coding header from t he data

bl ock (e.g., any of CU01* to CU04* in FIG 9) of the one
conpression unit contained in the 15 i nformation integral body

(PXD/ SPD) ; a continuous pixel nunber detecting step (e.g.,
STI110 to ST1113 in FIG 16) for detecting H?e nunmber data of the
pi xels followed (e.g., any of 2-bit to 8-bit in FIG 5, or data

| ength of zero as in the case 20 of rule 5in FIG 5; the zero data

| ength will not affect on a later subtraction), fromthe data bl ock

(e.g., any of CUO;écBQd%%§4€oiQ EESE??%%gépr§aQG§Céguch asCaRPr essi on

unit, in accordance Wt content of | Ing header (e.g., data
| ength of any of Qﬁéégr&gedZéircuitGdeicétiﬁUhﬁ§cﬁ tReddkBobi®g RethlR

data | ength of -bit as in the case of rule 1 will not "affect on a
later subtractionprdehectedohy ébge60disgubeasesf the present invention,
a bit train of one unit of a compressed data block,

5 obtained by compressing the same continuous pixel data
as one unit of compression, is expanded (e.g., ST1005
in FIG. 15), wherein the compressed data block
corresponds to at least part of an information integral
body (e.g., PXD in FIG. 9, or SPD in FIG. 10) formed

10 by a plurality of pixel -data each defined by a
predetermined number of bits (e.g., 2-bit}), and the
compressed data block includes a coding header
indicating data of a number of pixels followed, which
number data corresponds to the number of the same

15~ continuous pixel data, or includes a coding header
indicating the number data of pixels followed as well
as the same continuous pixel data thereof. The
decoding apparatus comprises: -

a coding header detecting means (e.g., ST1101 to

20 ST1109 in FIG. 16) for detecting the coding header from
the data block (e.g., any of CUOl* to CUO4* in FIG. 9)
of the one compression unit contained in the
information integral body (PXD/SPD);

a continuous pixel number detecting means (e.g.,

25 ST1110 to ST1113 in FIG. 16) for detecting the number
data of the pixels followed (e.g., any of 2-bit to

8-bit in FIG. 5), from the data block (e.g., any of



10 detecting step (ST1101 to ST11M); a pixel data

determ ning step (e.g., ST1114 in FIG 16) for determning a
content (e.g., any of "00", "01", "10", "11") of the pixel data in
an unconpressed 5 data block (e.g., any of CUOL to CU04 in FIG 9) of
t he one conpression unit, in accordance with a renmai nder

(e.g., 2-bit of the pixel data at rules I t8%4 in FIG 5) of the
data bl ock (e.g., any of CU01* to CU04* in FIG 9) of the one
conpression unit, fromwhich 10 renoved are the codi ng header (e.g.,

f O-bit t 6-R| det d h di head det ecti.
any Of 0Dt to cupre, o bl 5 BRhCTsR) o nEolIg sl defecklng
the pixels follomgq SSchdaﬁBX Eﬁﬁﬁgg%°5¥§§tbbk Me codin g%% §f§210 to

detected by the continuous pixe detecting

TS 0TS 150087 angg, dopory prieFyEh MM R sumae R
content determ nedoby {herpgxeb)dabaedebar ByNikh@ So@ing header detecting
5 means (ST1101 to ST1109){
a pixel data determining means (e.g., ST1114 in
FIG. 16) for determining a content (e.g., any of "00",
"0l1", "10", "11") of the pixel data in an uncompressed
data block (e.g., any of CUO1l to CUO4 in FIG. 9) of the
10 one compression unit, in accordance with a remainder
(e.g., 2-bit of the pixel data at rules 1 to 4 in
FIG. 5) of the data block (e.g., any of CUOl* to CUO4*
in FIG. 9) of the one compression unit, from which
removed are the coding header (e.g., any of 0-bit to
15 6-bit) detected by the coding header detecting means
(ST1101 to ST1109 in FIG. 16) and the number data of
the pixels followed (e.g., any of 2-bit to 8-bit in
FIG. 5) detected by the continﬁous pixel number |
detecting means (ST1110 to ST1113 in FIG. 16); and
20 a pixel pattern restoration means (e.g., ST1115 to
ST1118 in FIG. 16) for arranging bit data of the
content determined by the pixel data determining means
(ST1114 in FIG. 16), by a number indicated by the
number data of the pixels followed (e.g., any of 2-bit
25 to 8-bit in FIG. 5) detected by the continuous pixel
number detecting means (ST1110 to ST1113 in FIG. 16),

SO as to restore a pattern of uncompressed pixel data



(ST1114 in FIG 16), by a nunber indicated by the 20 nunber data of

the pixels followed (e.g., any of 2-bit to 8-bit in FIG 5)
detected by the continuous pixel nunber detecting step (STI110 to
ST1113 in FIG 16), so as to restore a pattern of unconpressed

pi xel data of t he one conpression upjt. 25 To achi eve the
above-nentioned third object, actorh?ng'to a system of the present

i nvention, an information integral body (e.g., PXDin FIG 9, or
SPD in FIG 10), fornmed of a plurality of pixel data
each defined by a predetermn n er of bits (e.g.

2-bit), is proces% dt%% ?%%tg%§%§?%;b$%c gfgbntaining t he sane

conti nuous pi xel data’T$Sagﬁﬂ@5§ﬁ§ﬁg f609e-menPioned SI80EntA EbFectd) as

one unit of conpression (e.g., .
according to a recording apparatus of the present

invention, an information integral body (e.g., PXD in
5. FIG. 9, or SPD in FIG. 10), formed of a plurality of
pixel data each defined by a predetermined number of
bits (e.g., 2-bit), is processed so that a data block,
containing the same continuous pixel data, is compressed
as one unit of compression (e.g., any of CU01 to CU04
10 in FIG. 9). The recording apparatus comprises:
a compression data generating means (e.g., 200 in
FIG. 24; ST806 in FIG. 13, or ST908 to ST914 in
FIG. 14) for generating a compressed unit data block
(e.g., CUOl* to CUO4* in FIG. 9) in accordance with a
15 coding header (e.g., 0-bit to 6-bit of rules 1 to 4 in
FIG. 5) corresponding to a cdntinuing number (e.g., any
of 1 to 255) of the same pixel data in the data block
of the one compression unit, with a number of pixéls
followed (e.g., 2—bit to 8-bit) indicating the
20 continuing number (1-255) of the same pixel data, and
with data (e.g., 2-bit) representing the same pixel
data in the data block of the one compression unit; and
a recording means (e.g., 702 to 704 in FIG. 24)
for recording on a prescribed recording medium (e.g.,
25 OD in FIG. 24) the compressed unit data block (e.g.,
CuU0l* to CUO4* in FIG. 9) generated by the compression

data generating means (200).



of CU1 to CUW4 in FIG 9), and a bit train of the conpressed data

bl ock is then expanded (e.g., ST1005 in FIG 15). The systemis
constituted by a conbination of: (a) an encodi ng processing

i ncluding: 10 a step (e.g., ST806 in FIG 13) for generating a
conpressed unit data block (e.g., CU1* to Sléozl* I n FIG 9) in
accordance with a codi ng header (e.g., O-Dbi - to 6-bit of rules 1 to
4 in FIG 5) corresponding to a continui ng nunber (e.g., any of 1
to 255) of the sane 15 pi xel data in the data bl ock of the one

conpr essi on un Ixel.s fof bi t

to 8-bit) indicating tﬁtg conélgr\{% %gﬁg‘%ﬁge ?ﬁ%%neqf eq\/&{jc}(% eecé ane

pi xel data, and with &%(%9, back SRR Nohd MfreurR: pi xel
data in the data blog%a gl §g0a pla ?ﬁggneagongféﬁglon unit, an

(b) a decoding prQ%Q%%%&@n‘”ﬁ'%dt“&raln of one unlﬁidixafﬁbﬂﬁﬁﬁﬁﬁed data
detecting step (e.g., STII 101 to ST11M0 in FIG 16) for detecting

t he coding headerbnb@m, obtainedh®ydaiomptesali ne the same aforfiGhiods CU04*
in FIG 9) 25 of the one conpression unit generated by the generating

5 pixel data as one unit of compression, is played back
from a recording medium (e.g., OD) and is expanded
(e.g., ST1005 in FIG. 15), wherein the compressed data
block corresponds to at least part of an information
integral body (e.g., PXD in FIG. 9, or SPD in FIG. 10)

10 formed by a plurality of pixel data each defined by a
predetermined number of bits (e.g., 2-bit), and the
compressed data block includes a coding header
indicating data of a number of pixels followed, which
number data corresponds to the .number of the same

15 continuous pixel data, or includes_a coding header
indicating the number data of pixels followed as well
as the same continuous pixel data thereof. The playing
back apparatus comprises:

a coding header detecting means (e.g., ST1101 to

20 ST1109 in FIG. 16) for detecting the coding header from
the data block (e.g., any of CUOl* to CU04* in FIG. 9)
of the one compression unit contained in the
information integral body (PXD/SPD);

a continuous pixel number detecting means (e.g.,

25 ST1110 to ST1113 in FIG. 16) for detecting the number

data of the pixels followed (e.g., any of 2-bit to

8-bit in FIG. 5), from the data block (e.g., any of



step of the encoding processing, wherein the coding header

I ndi cates the nunber of pixels followed (e.g.,

- 12 - 2-bit to 8-bit), or indicates a group of the nunber of

pi xels followed (e.g., 2-bit to 8-bit) and the sane pi xel data
(e.g., 2-bit); a continuous_piéﬁi nunber detecting step (e.g.
5 ST1I10 to ST1113 in FIG 16) for detectlng the nunber dat a of
the pixels followed (e.g., any of 2-bit to 8-bit in FIG 5) from
the data block (e.g., any of CU01* to CU04* in FIG 9), after the

g?glpr]?ehgé,derSTllilzfum* tod%'m}:*e% f@for c?ft é:rl% %ﬁ%' olﬁet%’ﬁ% r’{H\H’qgany
of "00", il "accobancel Wik Pla Idihtintelo dalife Idbdhd MBI essed
(e.g., data length of any of 0O-bit to 6-bit at rules 1
to 4 in FIG. 5) detected by the coding header detecting
5 means (ST1101 to ST1109);
a pixel data determining means (e.g., ST1114 in
FIG. 16) for determining a content (e.g., any of "00",
"01", "10", "11") of the pixel data in an unéompressed
data block (e.g., any of CUOl to CU0O4 in FIG. 9) of the
10 one compression unit, in accordance with a remainder
(e.g., 2-bit of the pixel data at rules 1 to 4 in
FIG. 5) of the data block (e.g., any of CUOl* to CU04*
in FIG. 9) of the one compression unit, from which
removed are the coding header (e.g., any of 0-bit to
15 6-bit) detected by the coding header detecting means
(ST1101 to ST1109 in FIG. 16) and the number data of
the pixels followed (e.g., any of 2-bit to 8-bit in
FIG. 5) detected by the continuous pixel number
detecting means (ST1110 to ST1113 in FIG. 16); and
20 a pixel pattern restoration means (e.g., ST1115 to
ST1118 in FIG. 16) for arranging bit data of the
content determined by the pixel data determining means
(ST1114 in FIG. 16), by a number indicated by the
number data of the pixels followed (e.g., any of 2-bit
25 to 8-bit in FIG. 5) detected by the continuous pixel
number detecting means (ST1110 to ST1113 in FIG. 16),

so as to restore a pattern of uncompressed pixel data



data block (e.g., any of CU01 to CU04 in FIG 9) of the one
conpression unit, in accordance with a remai nder 15 (e.g., 2-bit of
the pixel data at rules 1 to 4 in FIG 5) of the data block (e.qg.,
any of CU0l1* to CU04* in FIG 9) of the one conpression unit, from
whi ch renoved are the coding headereéda.g., any of O-bit to

6-bit; the data length of 0-bit of the head wiTl not 20 affect on A
| at er subtraction) detected by the coding header detecting step
(ST1101 to ST1109 in FIG 16) and t he nunber data of the pixels

followed (e.g., a -pid. it -bit in FIG 5) detected by the
conti nuous ryfp?%(htﬁ Or?fnﬁgrrgp%stasc O%nguglt%'p (ST1110 to ST1113 in 25

S 1T it SRR R AR SR 4o, STLLS
- 13 - according to a broadcasting system of the present
invention, an information integral body (e.g., PXD in
5 FIG. 9, or SPD in FIG. 10), formed of a plurality of
pixel data each defined by a predetermined number of
bits (e.g.} 2-bit), is processed so that a data block,
containing the same continuous pixel data, is
compressed as one unit of compression (e.g., any of
10 CUOl to CU04 in FIG. 9). The broadcasting system
comprises:
an encoder (e.g., 200 in FIG. 10) for generating a
compressed unit data block (e.g., CUO1l* to CUO4* in
FIG. 9) in accordance with a coding header (e.g., 0-bit
15 to 6-bit of rules 1 to 4 in FIG. 5) corresponding to a
continuing'number (e.g., any of 1 to 255) of the same
pixel data in the data block of the one compression
unit, with a number of pixels followed (e.g., 2—bit to
8-bit) indicating the continuing number (1-255) of the
20 same pixel data, and with data (e.g., 2-bit)
representing the same pixel data in the data block of
the one compressioﬁ unit; and
a broadcasting means (e.g., 210 to 212 in FIG. 10)
for outputting, by means of a radio wave or signal
25 cable, the compressed unit data block (e.g., CUOl* to
CUO04+* in FIG. 9) generated by the encoder (200).

Or, the broadcasting system may comprise:



content determ ned by the pixel data determ ning step (ST1114 in

FIG 16), by a nunber indicated by the nunber data of the pixels
followed (e.g., any of 2-bit to 8-bit in FIG 5) detected by the
conti nuous pi xel 5 nunber detecting step (ST1l10 to ST1113 in FIG
16), so as to restore a pattern of _unconpressed pi xel data of

t he one conpression unit. To &dhi 8ve the above-nmentioned
fourth object, according to an information recordi ng nmedi um of the
10 present invention, an information integral body (e.g., PXD

in FIG 9, or SPDin FLG,.10 f ot ned, of rality o I xel data
each defined by a pred%tg?ﬁf%%a SLgan gﬁﬁﬁﬁ%FOBfmﬁgbg ?é:é:: épgiﬁﬁ, is

recorded so that f1c. %g egggtaegggggi?gggtgg gggltggﬁﬁ?ﬁeogogtinuous pi xel

data, 15 i's conpr as“oné’ uni ression (e.g., any of

CU01 to CU4 in F e hnfo [ cpLdin hyms:stores a
conpressed unit dgggpg%ggéa(gbg?,agﬁélng&ﬁ ?é'b'?ocgfﬁz*tfnegﬁg. §? whi ch

E?gprg)ses a codi ngrheader in accordah€e9witf- Bi toli®nb- Rehaek ful.gs,lot®i4 i N

5 to 6-bit of rules 1 to 4 in FIG. 5) corresponding to a
continuing number (e.g., any of 1 to 255) of the same
pixel data in the data block of the one compression
unit, with a number of pixels followed (e.g., 2-bit to
8-bit) indicating the continuing number (1-255) of the

10 same pixel data, and with data (e.g., 2-bit)
representing the same pixel data in the data block of
the one compression unit; and

a broadcasting means (e.g., 210 to 212 in FIG. 22)
for outputting, by means of a radio wave or signal

15 cable, the digital signal generated by the digital
signal generator means (300).

To achieve the above-mentioned tenth object,
according to an electric mailing system of the présent
ihvention, an information integral body (e.g., PXD in

-20 FIG. 9, or SPD in FIG. 10), formed of a plurality of
pixel data each defined by a predetermined number of
bits (e.g., 2-bit), is procéssed so that a data block,
containing the same continuous pixel data, is
compressed as one unit of compression (e.g., any of

25 CUOl to CUO4 in FIG. 9). The electric mailing system
comprises:

a compressed data generating means (e.g., 5001 to



20 corresponding to.a continuing nunber (e.g., any of 1 to

255) of the sane pixel data in the data block of the one
conpression unit, a number of pixels foll owed (e.g., 2-bit to
8-bit) indicating the continuing nunber (1-255) of the sane pixe
data, and data (e.g., 2-bit) 25 reprgﬁﬁnting the sane pixel data in
the data bl ock of t he one conpressi unit. To achi eve
t he above-nentioned fifth object,

14 according to an encodi ng apparatus (such as an

I ntegrated circui Vi | | C e | tg555

first object is ués%ﬁcji))e l(ﬁet{%%' gﬁ%?&ﬂ%%?%%?g@ resé??n?%??m??%ﬁ

i ntegral body (e. id Fl * 3 i ng § dOrorfanerd Of a
plurality of pixe %%1}?;% g/ &Oie;*ac dce?(?%edl%?gbprgege?érm ned nunber of
bits (e.g., with a coding header (e.g., 0-bit to 6-bit of rules 1

to 4 in FIG. 5) corresponding to a continuing number
5 (e.g., any of 1 to 255) of the same pixel data in the
data block of the one compression unit, with a number
of pixels followed (e.g., 2-bit to 8-bit) indicating
the continuing number (1-255) of the same pixel data,
and with data (e.g., 2-bit) representing the same pixel
10 data in the data block of the one compression unit;

a transmitter means (e.g., 5031, 600 in FIG. 23)
for transmitting a signal containing the compressed
unit data block (CUOl* to CUO4* in FIG. 9) generated by
the compressed data generating means (5001 to 5031 in

15 FIG. 23);

a receiver means (e.g., SOBN in FIG. 23) for
receiving the signal transmitted by the transmitter
means (5031, 600 in FIG. 23); and |

a data restoration means (e.g., 501N to 503N in

20 FIG. 23) for detecting the coding header from the
compressed unit data block (CUOl* to CU04*) received by
the receiver means (503N), for detecting a location of
the continuous pixel data in accordance with a content
of the detected coding header, for obtaining from the

25 detected location the continuous pixel data as well as
the pixel data subsequent to the continuous pixel data,

and for restoring an uncompressed pixel data block of



2-bit), is processed so that a dat a bl ock, containing t he sane

continuous pixel data, is conpressed as one unit of conpression
(e.g., any of CU01 to CUO4 in 10 FIG 9). The encodi ng apparat us
conpri ses: a conpression data specifying neans (e.g., ST801
in FIG 13) for specifying the data bl ock 053the one conpr essi on
unit (CUO1l-CU04) of the information i nf'egral body (PXD/SPD); and
15 a conpression data generating neans (e.g., ST806 in
FIG 13, or ST908 to ST914 in FIG 14) for generating a conpressed

“Pit data blOCk (ghg'onglgéapkgssion Bn%tckgézgggnﬁlg? %Lt'n Q%ﬂrgé?%%

with a coding hea bit rules

5) 20 correspaRqiRbehord §0ALLRAULBA BEHQQBn(ﬁxgtheaEﬁnge%s%Q data
255) of the sane pixél data in the data Iock of e one

conpressi on unit, @hbbaalﬂgnﬁeénef(algelssbohlebegosl in r1a(€28y. 2-bit to
8-bit) |nd|cat|ng the cont i nui ng nunbe (1-255) of the sane pixe

data, and with data (eagcord2hg to tBebéh):oHQﬂ@eﬁ\@Iﬁhbﬂgotthh%a@S&e@e)fﬂ:' data
in the data bl ock of the one conpression unit.

5 invention, three or more types of pixel data are
compressed on the basis of at least rules 2 to 4 of the
following rules 1 to 6. Aésume that pixel data
indicating respective pixel dots consists of 2 bits.
<Rule 1> For Continuous 1 To 3 Identical Pixel Data:

10 One data unit consists of 4 bits. The first
2 bits represent the number of pixels followed. The
next 2 bits represent pixel data (image compressed data
PXD) .
<Example>
15 If the number of pixels followed (e.g., "11") is
one, then PXD = 01:-11.
If the number of pixels followed (e.g., "10") is
two, then PXD = 10:.10. |
If the number of pixels followed (e.g., "00") is
20 three, then PXD = 11:.00.
<Rule 2> For Continuous 4 To 15 Identical Pixel Data:
One data unit consists of 8 bits. The first
2 bits are set to "00". The subsequent 4 bits
represent the number of pixels followed. The next
25 2 bits represent pixel data.
<Example>

If the number of pixels followed (e.g., "01") is



To achi eve the above-nentioned sixth object,

- 15 - according to a decodi ng apparatus (such as an

integrated circuit device in which the decodi ng net hod of the
second object is used) of the present invention, a bit train of one
unit of a conpressed data block, 5 obt ai ned by conpressing the sane
conti nuous pixel data as one unit of cofipression, i s expanded
(e.g., ST1005 in FIG 15), wherein the conpressed data bl ock
corresponds to at | east part of an information integral body (e.g.,

PXDin FIG 9, or SPD I p, Fl Ol by a pIurallty of pi xel
data each defi ned by a fhe G¥X6 ggtgﬁn1neg nunber of bits (e.g., 2-bit),

I T L
One data unit consists of 12 bits. The first
- 4 bits are set to "0000". The subsequent 6 bits
5 represent the number of pixels followed. The next
2 bits represent pixel data.
<Example>
If the number of pixels followed (e.g., "10") is
16, then PXD = 0000-010000-10.
10 If the number of pixels followed (e.g., "11") is
46, then PXD = 0000-101110-11.
<Rule 4> For Continuous 64 To 255 Identical Pixel
Data:
One data unit consists of 16 bits. The first
15 6 bits are set to "000000". The subsequeht 8 bits
represent the number of pixels followed. The next
2 bits represent pixel data.
<Example>
If the number of pixels followed (e.g., "01") is
20 - 255, then PXD = 000000-11111111-01.
<Rule 5> For Continuous Identical Pixel Data Up To The
End Of Line Of Pixel Data String To Be Run-Length
Coded:
One data unit consists of 16 bits. The first
25 14 bits are set to "00000000000000". The next 2 bits

represent pixel data.



nunber data corresponds to the nunber of the sane 15 conti nuous pi xel
data, or includes a codi ng header I ndi cating the nunber data of

pi xel s followed as well as the same continuous pixel data thereof.
The - - decodi ng appar at us conprises a codi ng header
detecting neans (e.g., ST1lA to g @ in FIG 16) for detecting
the codi ng header from the data blo (e.g., any of CU01* to CU04*
in FIG 9) of the one conpression unit contained in the

i nformation integral body (PXD/ SPD); a continuous pi xel
nunber detecting Dpans ig>g , 25 ST1110 to ST1113 in FIG 16) for
detecting the nunber P data of the pixels followed (e.g., any of

? big to 8-Dbifsi PaEhGcR) plkoTLt . 2 anBh oK bRt Inue@N¥olthne
| end of a line, then PXD = 00000000000000-00.
If identical pixels (e.g., "11") continues to the
5 end of a line, then PXD = 00000000000000-11.
<Rule 6> For Non-Byte-Aligned State At The End Of Line:
Four-bit dummy data "0000” is added to the end of
a line.
<Example>
alO tO/l data string = (integer multiple of 8) -
4 bits]-0000
According to the decoding method of the present
invention, an original data before encoded is retrieved
by a reverse operation of the above encoding rules.
15 Brief Description of the Drawings
| FIG. 1 is a view showing the structure of data
recorded on an optical disk as an information holding
medium to which the present invention can be applied;
FIG. 2 is a view showing the logical structure of
20 data to be recorded on the optical disk in FIG. 1;
| FIG. 3 is a view showing the logical structure of
a sub-picture pack to be encoded (run-length
compressed), of the data structure shown in FIG. 2;
FIG. 4 is a view showing the contents of a sub-
25 picture data, of the sub-picture pack in FIG. 3, to

which an encoding method according to an embodiment of

the present invention is applied;



CU01* to CU04* in FIG 9) of the one conpression unit, I n

accordance with a content of the coding header (e.g., data length
of any of O-bit to 6-bit at rules 1 to 4 in FIG 5) detected by the
codi ng header detecting 5 means (ST1101 to ST11QM); a

pi xel data determ ning neans (e.g., ST1114_in FIG 16) for

determ ning a content (e.g., any of "00™, 26 - "01", "10", "11") of the
pi xel data in an unconpressed data block (e.g., any of CUd to CU04
in FIG 9) of the 10 one conpression unit, in accordance with a

FG 5) of the data bFSEk fe 5"at a°%ﬁ%“efgaﬁfﬁ?‘tl%éﬁbw%ﬁejsSl%““ FPeg o

f th ty, di
heador (o g, g Bp°B HRpY; 4h" 8 ¥REEHing, peghod SUREHAHE QO 0O
detecting means o, m{eg‘csﬁlgik?t BrSTLAED i hDeBkGonlth I ddie JHuTRAIm dat a

of t he pixels any of bit to 8-bit in
FIG 5) detect ed§R¥g52?a€92%§3%9%u9%%' tﬂu,rrhab-plcture RRiLPd g IS
l ;

(ST1110 to ST111 a pixel pattern restoration
nmeans (e. g , ST1%#}g.tQ consists of a plurality of bits (2 bits in this
case);

FIG. 6 is a view for explaining compression rules
11 to 15 used in an encoding method according to
another embodiment of the present invention in a case

10 wherein image data constituting the sub-picture data
portion in FIG. 4 consists of 1 bit;

FIG. 7 is a view for explaining a detailed example
of how the pixel data of each line is encoded (run-
length compressed) in a case wherein pixel data

15 constituting.the sub-picture data_pprtion in FIG. 4
consists of, e.g., first to ninth lines, 2-bit pixels
(a2 maximum of four types) are arranged on each line,
and character patterns "A" and "B" are expressed Ey the
2—bit.pixels on the respective lines;

20 FIG. 8 is a view for explaining two examples (non-
interlaced display and interlaced display) of how the
character pattern "A" of the pixel data (sub-picture
data) encoded as shown in FIG. 7 is decoded;

FIG. 9 is a view for explaining compression rules

25 1 to 6, in detail, which are used in an encoding method
according to an embodiment of the present invention in

a case wherein image data constituting the sub-picture



ST1118 in FIG 16) for arranging bit data of the content determ ned

by the pixel data determ ning neans (ST1114 in FIG 16), by a
nunber indicated by the nunber data of the pixels followed (e.g.
any of 2-bit 25 to 8-bit in FIG 5) detected by the continuous pixel
nunber detecting nmeans (ST1l1Oto ST1113 in J]:I G 16), So as to
restore a pattern of unconpressed pi xel datd’! -

- 17 - of the one conpression unit. To achi eve the
above-nmenti oned seventh object, according to a recordi ng appar at us

of the present | tipn .info [ Lntegral body (e.g., PXD
in 5 FI G 9,d%$a %nﬁllﬁé]]:l%ca%]fé?%rére?gé O?B%gbl urality of

pixel data each deflnegr@y foPiedelsloRed; AUFBR" 18 explainiRy! he®dow

2-bit), is processed so that a data bl ock,
of processing from the step of mass-producing a high-

density optical disk having image information encoded

5 on the basis of the present invention to .the step of
playing back the information on the user side, and the
flow of processing from the step of broadcasting/
cableédistributing of image information encoded on
the basis of the present invention to the step of

10 receiving/playing back the information on the user/
sub-picture side;

FIG. 11 is a block diagram for explaining an
embodiment (non-interlaced specification) of decoder
hardware for executing image decoding (run-length

15 expansion) according to the present invention;

FIG. 12 is a block diagram for explaining another
embodiment (interlaced specification) of decoder
hardware for executing image decoding (run-length
expansion) according to the present invention;

20 FIG. 13 is a flow chart for explaining software
for the execution of image encoding (run-length
compression) according to an embodiment of the present
invention, which is executed, for example, by
an encoder (200) in FIG. 10;

25 FIG. 14 is a flow chart for explaining the
contents of encoding step 1 (ST806) used in the

software in FIG. 13;



contai ning the same continuous pixel data, is conpressed as one

unit of conpression (e.g., any of CU01 to CU04 10 in FIG 9). The
recordi ng apparatus conpri ses: a conpression data generating
means (e.g., 200 in FIG 24; ST806 in FIG 13, or ST908 to ST914 in
FIG 14) for generating a conpressed unit data bl ock (e.g., CUO1*
to CU04* in FIG 9) in accordance with & ? - coding header (e.g., O-bit
to 6-bit of rules 1 to 4 in FIG 5) corresponding to a continuing
nunber (e.g., any of 1 to 255) of the sane pixel data in the data
bl ock of the o r.essi unit, wth _a nunber Q | xel

followed (e.qg., 2-bi t%&g; 8(15:31’1)5 ian%irl&‘i’t icklgarttheforzﬁxP alcnolnl{q lr?gu&l(iﬁrg‘?anruenber

_ f h i | ' . i : . -bi
[ eprasenti ng the gniTe gareutiol 8L, inaqe, LM At dendihe

representing the sane pi xe e one

compr essi on unit;ex?%?lsion ccording? toP e UntbdiGAEt (& %he Ped&hd04 i N

FIG 24) recording on prescribed recording nedium(e.g., 25
O in FIG 24) theLomRREsSemidh idabaditeek Hye oh MpU (112) GPWF1¢0 G044
in FIG 9) generated by the conpression data generat’i ng nmeans
(200). 5 or 12;

FIG. 16 is a flow chart for explaining the
contents of decoding step (ST1005) used in the software
in FIG. 15;

FIG. 17 is a block diagram for explaining another

10 embodiment of the decoder'hardwaie by which the image
decoding (run-length expansion) according to the
present.invention is executed;

FIG. 18 is a flow chart for explaining the former
processing of the image decoding (run-length expansion)

15 according to another embodiment of the present
invention;

FIG. 19 is a flow chart for explaining the latter
processing (subsequent to node A in FIG. 18) of the
image decoding (run-length expansion) according to

20 another embodiment of the present invention;

FIG. 20 is a flow chart for exemplifying the
content of the coding header detection step ST1205
shown in FIG. 18;

FIG. 21 is a flow chart for explaining the image

25 decode processing according to the present invention,
wherein the decoded image is scrolled;

FIG. 22 is a block diagram for explaining a case



- 18 - . To achi eve the above-nenti oned ei ghth object,

according to a playing back apparatus of the present I nvention, a
bit train of one unit of a conpressed data bl ock, obtai ned by
conpressing the same continuous 5 pi xel data as one unit of
conpression, is played- back froma é cording nedium (e.g., OD) and
I S expanded (e.g., ST1005 in FIG 1 ? Wherein the conpressed data
bl ock corresponds to at |east part of an information i nt egral body
(e.g., PXDin FIG 9, or SPDin FIG 10) 10 formed by a plurality of

pixel data each dghLpgdnPYng compressfledLer "HaBHAHERE" (AbnPL! 1680

2-bit), and the npr éss I'ng

i ndi cating data O&eﬂsggg?8%¥9%%9'é§£ﬁ ﬂQbhH&egma&@'Ehformatlonn%ﬁggﬁegata

corresponds to the nu e sane
according to the present invention, is directly on-

aired or output to a cable, and the on-aired or cable-
5 distributed compressed data is decoded at the user side
or at the subscriber side;

FIG. 23 is a block diagram for explaining a case
wherein image information encoded on the basis of the
present invention is exchanged between two arbitrary

lb. computer users via a communication network (e.g., an
internet);

FIG. 24 shows a brief configuration of a
record/playback apparatus for recording on optical disk’
OD the image information encoded according to the

15 present invention, and for playing back the recorded
information to decode it according to the present
invention;

FIG. 25 shows an example of an IC device in thch
the encoder of the present invention is integrated with

20 its peripheral circuits;

FIG. 26 shows an example of an IC device in which
the decoder of the present invention is integrated with
its peripheral circuits; and

FIG. 27 shows an example of an IC device in which

25 the encoder and decoder of the present invention are

integrated with their peripheral circuits.



15 .continuous pixel data, or includes a codi ng header

I ndi cating the nunber data of pixels followed as well as the sane
continuous pixel data thereof. The playing back appar at us

conpri ses: a codi ng header detecting neans (e.g., ST1101 to
20 ST1109 in FIG 16) for detecting the%ﬁodi ng header from t he
data block (e.g., any of CU0O1l* to CUO4* Tn G 79 of the one
conpression unit contained in the i nformation integral body

(PXD/ SPD) ; a continuous pixel nunber detecting neans (e.g

25 STLLLO to gﬂ&gﬁ?dg gf%arl%ng oJELERL ! Bl L s gHTDer da a

of the plxelsfol in FIG 5),
fromthe data block (e. Oénd decgdl?g methods accordlngnto an

19 - | CU01* to Tn FI G t he one conpressi unit,
embodiment of the present invention will be described
below with reference to the accompanying drawings. 1In

5 order to avoid a repetitive description, the same
reference numerals denote parts having the same
functions throughout the drawings.

FIGS. 1 to 27 are views for explaining an image
information encoding/decoding system according to an

10 embodiment of the present invention.

FIG. 1 schematically shows the structure of data
recorded on double-sided optical disk OD as an
information holding medium to which the present
invention can be applied.

15 lOptical disk OD is a double-sided optical disk.
Each surface of this optical disk has a storage
capacity of about 5 Gbytes. Many recording tracks are
arranged between the lead-in area on the inner |
peripheral side of the disk and the lead-out area on

20 the outer peripheral side of the disk. Each track is
constituted by many logical sectors. Various pieces of
information (compressed digital data) are stored in the
respective sectors.

FIG. 2 shows the logical structure of data to be

25 recorded on the optical disk in FIG. 1. More
specifically, a system area in which system data used

by disk OD is stored, a volume management information



I n accordance with a content of the codi ng header (e.g., data

| ength of any of O-bit to 6-bit at rules 1 to 4in FIG 5) detected
by the codi ng header detecting 5 means (STII101 to ST11MO);

a pixel data determ ning neans (e.g., ST1114 in FIG 16) for

determ ning a content (e.g., any of " 00", "01", "10", "11") of the

pi xel data in an unconpressed dara Block (e.g., any of CU01 to CUO4
in FIG 9) of the 10 one conpression unit, in accordance with a

remai nder (e.qg., 2 bit of the pixel data at rules 1 to 4 in

FIG 5) of the data block E}SHF@%tXh guglletgrggg4 formed iR E &lng

of the one conpregglgh ﬁﬂ Feroved are the co

header (e.g., anyaggrgggt%S#glé%aggaéT?Fggg dgbegﬁ d Ry the coding header

det ecting neans 6) and the nunber data

of t he p'X6|SOEO£h@rﬁgu§§lgt BEYfQ a?b%stof%rbb%ah le, file

FIG 5) detected by the contihuous p| det ecti ng neans
(ST1110 to ST1113;i Boht&indbhaidn lc%Qre 1nforma%15hthvﬁ®kb@rHnrQQKPr@H|On

means (e.g., ST1115 to ST1118 in FIG 16) for arranging bit data ‘of

the 5 sub-picture information ("SUB-PICTURE" in FIG. 2) having
contents supplementary to the main picture information,
audio information ("AUDIO" in FIG. 2), playbéck
information ("PLAYBACK INFO." in FIG. 2), and the like.

FIG. 3 shows an example of the logical structure

10 of a sub-picture information pack being subjected to
the encoding (or the run-length compression).

As shown at the upper portion of FIG. 3, one pack
of the sub-picture information contained in the video
daﬁa is constituted by, for example, 2048 bytes. This

15 one pack sub-picture information includes one or more
sub-picture packets subsequent to the header of the
leading pack. The first sub-picture packet is provided
with run-length-compressed sub-picture data (SP DATAl)
after its packet header. Similarly, the second sub-

20 picture packet is provided with run-length-compressed
sub-picture data (SP DATA2) after its packet header.

Sub-picture unit header 31 is assigned to sub-
picture data unit 30 which is obtained by gathering a
plurality of sub-picture data pieces (SP DATAl, SP

25 DATA2, ...). Here, the gathered sub-picture data
pieces constitute one unit of the run-length

compression. Following after sub-picture unit header



content determ ned by the pixel data determ ni ng means (ST1114 in

FIG 16), by a nunber indicated by the nunber data of the pixels
followed (e.g., any of 2-bit 25 to 8-bit in FIG 5) detected by the
cont4i nuous pi xel nunber detecting nmeans (ST1110 to ST1113 in FIG
16), SO as to restore a pattern of ggconpressed pi xel data

- 20 - of the one conpression uni To achi eve the
above-nmenti oned ninth object, according to a broadcasting system of
t he present invention, an information integral body (e.g., PXD in
5 FIG 9, or D | r u L |

data each defi ned lén%?%%%t%%%?ngg ﬂ%ﬁ%Qﬁeé B& Eah i&n@ih comgr?sgﬁq%)

is processed so thpé pidehRe PHREX of one unS@n%BhEhnﬁlst,h@oi'aéﬁaﬁ@'lbl nuous
pi xel data, is
image data on one ‘horizontal (scanning) line of a two-
_ dimensional display screen.

5 In other words, one unit of run-length-compressed
data 30 is formed of a group of the sub-picture data
pieces (SP DATAl, SP DATAZ, ...) of one or more sub-
picture packets. In short, sub-picture data unit 30 is
constituted by sub-picture unit header 31, in which

10 various parameters for sub-picture displaying are
recorded, and displéy data (compressed pixel data) 32
formed of run-length codes.

FIG. 4 shows the contents of sub-picture unit
header 31 in one unit of run-length compressed data 30

15 in FIG. 3. The data of a sub-picture (e.g., subtitles
corresponding to a scene in a movie) to be recorded/
transmitted (communicated) together with a main picture
(e.g., a picture of the movie) will be described below.

As will be seen from FIG. 4, recorded in sub-

20 picture unit header 31 are: start address SPDDADR of
sub-picture pixel data (display data); end address
SPEDADR of pixel data 32; data SPDSIZE of the display-
start position and display area (width and height) of
pixel data 32 with respect to a TV display screen;

25 background color SPCHI designated by the system; sub-
picture color SPCINFO designated by the system; pallet

color number SPADJINFO of an emphasizing colox



conpressed as one unit of conpression (e.g., any of 10 CU01 to CUO4 in
FIG 9). The broadcasting system conpri ses: an

encoder (e.g.,
data bl ock (e.g

200 in FIG 10) for generating a - conpressed unit

CU01* to CUO4* in FIG 9) in accordance with a

codi ng header (é.g., O-bit 15 to 6-bit§9 rules 1 to 4 in FIG 5)

corresponding to a conti nui ng nunbe
pi xel data in the data bl ock of the one conpr essi on

sane

(e’g., any of 1 to 255) of the

unit, with a nunber of pixels followed (e.g., 2-bit to 8-hbit)

I ndicating the c
and with data (e
data bl ock of

br oadcasti ng neans e.g., 210

cﬁ%éf@%%ﬁ%?“ﬂ?eéhé1sf§§émofméafflg9tlon $AfBrRkx¢bndat a,

epreSenting the same pixel data in the

pMoD L §€ %@9@@&?@%%&%&@9@ nixing ratio 8PCONT
o 212 in ?or out putting,

by means of a radig &@Hepﬁﬁtéf%lsﬁp)Zéo maif ?i@tukae (ROYRr 8852¢ -tk ndat a
**in

bl ock (e.qg.
(200).
5
10
15
20
25

CU01* to

gener at ed by t he encoder
(coﬁes@&@dbﬁ@ad@ashengrsmétﬂﬂhﬁay 6@NMP)SEPDST of the

sub-picture; and start addresses SPLinel to SPLineN of
decode data of respective lines. |

More specifically, as indicated by the lower
portion in FIG. 4, various parameters (e.g., SPDDADR)
having the following contents are recorded on sub-
picture unit header 31:

(1) the start address information (SPDDADR: an
address relative to the beginning of the header) of the
display data (sub-picture pixel data) following the
header;

(2) the end address informatiqn (SPEDADR: an
address relative to the beginning of the header) of the
display data;

(3) information (SPDSIZE) indicating the diéplay
start position and display range (width and height) of
the display data on the monitor screen;

(4) information (SPCHI) designated by the system
and indicating the background color (a l6-color palette
number set by a story information table or a display
control sequence table);

(5) information designated by the system and
indicating a sub-picture color (a l6-color palette

number set by the story information table or the



- 21 - a digital signal generator neans (e.g., 300 in

FIG 22) for generating a digital signal of a conpressed unit data
bl ock (e.g., CU1* to CU04* in FIG 9) in accordance with a coding
header (e.g., O-bit 5 to 6-bit of rules 1 to 4 in FIG 5)
corresponding to a continui ng nunber (e.g., any of 1 to 255) of the
sane pi xel data in the data bl ock oB4t he one conpr essi on

unit, with a nunber of pixels followed (e.g., 2-bit to 8-hbit)

i ndi cating the continuing nunber (1-255) of the 10 sane pi xel data,

d with data (e.q., 2-bit | ing . th i xel data in th
Gata block of - ditpTeRcebnEredppabERER GAPLTand o L A
br oadcast i .Gy 210.t0 212 | . tRytting, b
moans of a rad o wave OF)si oREPIaELon” (SRAPBNFP. damgerarte BRhsnarh ol

by the digital system and indicating a sub-picture emphasizing color

(a color palette number set by the story information

5 table or the display control sequence table);i

| (7) information (SPMOD) designated by the system

and specifying the sub-picture image mode information
indicating either a field mode for non-interlaced
display or a frame mode for interlaced display (when

10 the pixel data to be compressed is defined by various
number of bits, the number of bits of this pixel data
can be specified by the content of this mode
information);

(8) information (SPCONT) -designated by the system

15 and indicating the mixing ratio of the sub-picture to
the main picture;

(9) information (SPDST) indicating the display
start timing of the sub-picture with the frame nuﬁber
(e.g., an I picture frame number of MPEG) of the main

20 picture;

(10) information (SPlinl) indicating the start
address (an address relative to the beginning of the
sub-picture unit header) of the encoded data on the
first line of the sub-picture; and

25 (11) information (SPlinN) indicating the start
address (an address relative to the beginning of the

sub-picture unit header) of the encoded data on the Nth



si gnal generator neans (300). To achi eve the above-nenti oned

tenth obj ect, according to an electric mailing systemof the
present i nvention, an information integral body (e.g., PXDin 20
FIG 9, or SPDin FIG 10), forned of a plurality of pi xe|l data
each defined by a predeterm ned nunber of bits (e.g., 2-bit), is
processed so that a data bl ock, 'coﬁpaiﬁing t he sane conti nuous

pi xel data, is conpressed as one unit of conpression (e.g., any of
25 - CU01 to CWO4 in FIG 9). The electric mailing system

conpri ses: . C r ata generating neans (e.g., 5001 to
- 22 - 1§8§1°anﬁl%g82§§é?gfggenerating a gonpresséd gnit dat a

block (e.g., CUOL* toyn(R4Ty LR EhEorRhtiBnA&Pe0fd GRdicating the mixing
ration of the sub-picture to the main picture indicates
fhe mixing'ratio of .the sub-picture with (system set
5 value)/255, and the mixing ratio of the main picture
with (255 ; set value)/255. .

Sub-picture unit header 31 includes the start
address (SPLine 1 to SPLine N) of data to be decoded on
every lines. For this reason, scrolling of only the

10 sub-picture on the display screen can be realized by
changing the designation of a decoding start line in
accordance with an instruction from a microcomputer
(MPU or CPU) on the decoding side. (How the scrolling
is performed will be described later with reference to

15 FIG. 21.)

A field/frame mode (SPMOD) can be recorded on sub-
picture unit header 31 to indicate how the sub-picture
corresponds to a TV field/frame of the NTSC schemé.

In general, bit "0" is written in this field/frame

20 mode recording portion (SPMOD). Upon reception of sub-
picture data unit 30, the decoding side determines from
bit "0" that the frame mode (non-interlaced mode) is
set, and decodes the received encoded data in units of
lines. As a result, a decoded image like the one shown

25 at the lower left position in FIG. 8 is output from the
decoder. This image is displayed on the display screen

of a monitor, a television (TV) set, or the like.



with a coding header (e.g., O-bit to 6-bit of rules 1 to 4in FIG

5) corresponding to a continuing nunber 5 (e.g., any of 1 to 255) of

t he sane pixel data in the data bl ock of the one conpression unit,
wi th a nunber of pixels followed (e.g., 2-bit to 8-bit) indicating

t he continui ng nunber (1-255) of the same pixel data, and with data’
(e.g., 2-bit) representing the sane pixel 36 - data in the data bl ock of
t he one conpression unit; a transmtter neans (e.g., 5031, 600
in FIG 23) for transnitting a signal containing the conpressed

unit data bl ock (CU01*

conpressed data genera?% Blﬁeaﬁé %gonngégo tﬁ %%eXd/fﬁﬁﬁﬁ ﬂgﬂe
a receiver means

. Q. .gnal
Cranani ted by thESEPERERD: PaFCioh G(Sgﬁéeiﬁstbsogfw&d& e'S“' %gdt S
a,data restoration,papse(gigra SOMN (9n203Naba 20ac 29 40

detecting the coding header esséd un|t datarbloc

(CUO1* to CUO4™) pecel vs@teaf the encohbB@ HEES ygrdgeaaéd( 303Nk tfelo £
detecting a location 0O

5 llnes, the same data corresponding to two lines are

gene

consecutively output, as shown at the lower right
position in FIG. 8. As a result, a frame corresponding
to the TV interlaced mode can be obtained. With this
operation, an image twice as large in amount as that in
10 the frame mode (non-interlaced mode) can be displayed
with the same data amount, although the image quality
is lower than that in the frame mode.
The data length (variable length) of the pixel
data (run-length data) 32 of sub-picture shown in
15 FIG. 3 or 4 is determined depending on whether run-
length compression rules 1 to 6 in FIG. 5 or run-length
compression rules 11 to 15 in FIG. 6 are ﬁsed.
Rules 1 to 6 in FIG. 5 are used when pixel déta to
be compressed has a multi-bit configuration (2 bits in
20 this case). Rules 11 to 15 in FIG. 6 are used when
pixel data to be compressed has a 1l-bit configuration.
Whether run-length compression rules 1 to 6 or 11
to 15 are to be used can be determined by the contents
(e.g., a bit width flag) of parameter SPMOD (see a
25 portion near the middle of the table shown at the lower
portion in FIG. 4) in sub-picture unit header 31. 1If,

for example, the bit width flag of parameter SPMOD is



t he continuous pixel data in accordance with a content of the

det ected codi ng header, for obtaining fromthe 25 detected | ocation

t he continuous pixel data as well as t he pi xel data subsequent to
t he.conti nuous pi xel data, . and for restoring an unconpressed pi xel
data bl ock of - 23 - t he
one conpression unit representing data #hi é8 i § not subjected to a
data conpression by the conpressed data generating nmeans (e.g.,
5001 to 5031 in FIG 23). According to the encodi ng nethod of

L0 PLESEN 0 s S PAECH iy B PSSy DR o o

conpressed on the bdsi : rul es o4 . fol |l ow ng
rules 1 to 6. Aséliﬁg.tt BataPi ¥Rk ﬂéhge rules 1 Y GALING FESPLEie &idel
I'ts. SRiFe TS

dots consists of "2 For Continuous 1 To 3 Identical
Pi xel Data: If the bit width flag of parameter SPMOD is "0", the
pixel data to be run-length compressed is l-bit data,
5 and hence rules 11 to 15 in FIG. 6 are used.

Assume that four groups A, B, C, and D of
compression rules are provided respectively for four
kinas of the bit-configuration of pixel data, when this
pixel data can optionally have the bit-configuration of

10 either of 1l-bit, 2-bit, 3-bit, and 4-bit. Under this
assumption, when parameter SPMOD is constituted by
2-bit flag, the 1-bit pixel data using rule group A can
be designated by the 2-bit flag of "00". In similar
manner, the 2-bit pixel data using rule group B can be

15 designated by the 2-bit flag of "01", the 3-bit pixel
data using rule group C can be designated by the 2-bit
flag of "10", and the 4-bit pixel data using rule group
D can be designated by the 2-bit flag of "11". Ih this
case, rules 11 to 15 of FIG. 6 can be used for the

20 compression rules of group A, and rules 1 to 6 of
FIG. 5 can be used for the compression rules of group
B. When the contents of coding headers and the bi;—
configuration of pixel data, as well as the number of
rules, are properly modified, the compression rules of

25 groups C and D will be derived from rules 1 to 6 of
FIG. 5.

FIG. 5 is a view for explaining run-length



10 One data unit consists of 4 bits. The first 2 bits

represent the nunber of pixels followed. The next 2 bits represent
pi xel data (inmage conpressed data - PXD) . <Exanpl e> 15

| f the nunber of pixels followed (e.g., "11") is one, then PXD = 01
11. I f the nunber of pixels followed (e.g., "10") is

two, then PXD = 10. 10. I f thedthurmer of pi xel s fol |l owed
(e.g., "00") is 20 three, then PXD = 11. 00. <Rul e 2> For

Conti nuous 4 To 15 ldentical Pixel Data: One data unit
consists of 8 bits. The f.rst bi,ts .,are set_to 00", Th .
subsequent 4 bjt£ompression gples & tt%(zas WHoar € pi3@ s“?o rl‘o%‘%?dllﬂ%

lnfex'; hezﬁurrber (2)f mﬁ%e#‘ﬁ%%ﬁqg{mie%?% g&?té}?ﬁq‘%iq%nt o%@lﬁfesent
invention, wherein pixel data constituting sub-picture
pixel data (run-length data) 32 in FIG. 4 consists of a
5 plurality of bits (2 bits in this_case).

FIG. 9 is a view for explaining compression rules
1 to 6, in detail, in a case wherein pixel data
constitutiﬁg sub-picture pixel data (run-length data)
32 in FIG. 4 consists of 2 bits.

10 According to rule 1 on the first row in FIG. 5,
when 1 to 3 identical pixels continue, one encoded
(run-length compressed) data unit is constituted by
4 bits. 1In this case, the first 2 bits represent the
number of pixels followed, and the next 2 bits

15 represent pixel data (pixel color information or the
like).

For example, first compression data unit CU01l of
picture data PXD before compressed, which is indiéated
by the upper portion in FIG. 9, contains 2 2-bit pixel

20 data d0, d1 = (0000)b (b indicates binary data). 1In
this case, 2 identical 2-bit pixel data (00)b continue.

In this case, as indicated by the lower portion in
FIG. 9, 2-bit display (10)b representing the number of
pixels followed "2" is coupled to contents (00)b of the

25 pixel data to form d0, dl1 = (1000)b, which is data unit
CUO01* of picture data PXD after compressed.

In other words, (0000)b of data unit CUO1l is



- 24 - five, then PXD 00.0101. 01. <Rul e 3> For

Conti nuous 16 To 63 ldentical Pixel Data: One data unit
consists of 12 bits. The first 4 bits are set to "0000". The
subsequent 6 bits 5 represent the nunber of pixels followed. The
next 2 bits represent pixel data. <Exanpl e>

I f the nunber of pixels followed (e.g., *1069 I § 16, then PXD =
0000. 010000. 10. 10 I f the nunber of pixels followed (e.g., "11")
S 46, then PXD = 0000 101110. 11. <Rul e 4> For Cont i nuous

o4 To 205, 980t1 oRitka sneg BBV o o5 iR RN N 5
bjts reprgﬁ%gtlthelguqhgg gasgkX%H% H%%b%%?%oﬁEY%éE?Sn is not
practically realized. However, for example, 3
continuous identical pixels (00)b, i.e., CUO1l =
5 (000000)b, are compressed into CUOl* = (1100)b. That
is, the pixel data can be compressed by 2 bits.
According to rule 2 on the second row in FIG. 5,
when 4 to 15 identical pixels continue, one encoded
data unit is constituted by 8 bits. 1In this case, the
10 first 2 bits represent a coding header indicating that
encoding is performed according to rule 2, the
subsequent 4 bits represent the number of pixels
followed, and the next 2 bits represent pixel data.
For example, -second éompression data unit CUO02 of
15 picture data PXD before compressed, which is indicated
by the upper portion in FIG. 9, contains 5 2-bit pixel
data d2, d3, d4, d5, d6 = (0101010101)b. In this case,
5 identical 2-bit pixel data (01)b continue. J
In this case, as indicated by the lower portion in
20 FIG. 9, coding header (00)b, 4-bit display (0101)b
representing the number of pixels followed "5", and
contents (0l1)b of the'pixel data are coupled to each
other to form d2, d6 = (00010101)b, which is data unit
Cu02+* of picture data PXD after compressed.
25 - In other words, (0101010101)b (10-bit length) of
data unit CUO2 is converted into (00010101)b (8-bit

length) of data unit CUO2* according to rule 2. 1In



2 bits represent pixel data. <Exanpl e> | f the nunber

of pixels followed (e.g., "01") is 20 255, then PXD =

000000. 11111111. 01. <Rul e 5> For Continuous ldentical Pixel Data Up
To The End O Line O Pixel Data String To Be Run-Length

Coded: One data unit consists of 16 bits. The first 25

14 bits are set to "00000000000000". THe next 2 bits r epr esent

pi xel dat a. - 25 -

<Exanpl e> If identical pixels (e.g., "00") continues to the

e.nd of a line, ,,t r{?)r.]isp)é se OOCQ\%?Q.Q)O-Q)OiQZO%thOJ.s compressed :’.lfxt(ln d@l%' ggl')it
pi xels (e.g., "11 contirues to the
data, i.e., the substantial bit length compression
amount corresponds to only 2 bits. If, however, the
number of pixels followed is 15 (which corresponds to a
5 30-bit length because 15 "01"s of CUO2 continue), the
data is compressed into B8-bit data (CuU02* = 00111101).
That is, 30-bit data can be compressed by 22 bits. The
bit compressing effect based on rule 2 is therefore
largef than that based on rule 1. 1In order to cope
10 with run-length compression of a fine image with high
resolution, rule 1 is also required.

According to rule 3 on the third row in FIG. 5,
when 16 to 63 identical pixels continue, one encoded
data unit is constituted by 12 bits. In this case, the

15 first 4 bits represent a coding header indicating that
encoding is performed according to rule 3, the
subsequent 6 bits represent.the number of pixels
followed, and the next 2 bits represent pixel daté.

For example, third compression data unit CUO03 of

20 pictufe data PXD before compressed, which is indicated
by the upper portion in FIG. 9, contains 16 2-bit pixel
data d7 to d22 = (101010 --- 1010)b. 1In this
case, 16 identical 2-bit pixel data (10)b continue.

In this case, as indicated by the lower portion in

25 FIG. 9, coding header (0000)b, 6-bit display (010000)b
representing the number of pixels followed "16", and

contents (10)b of the pixel data are coupled to each



5 end of a line, then PXD = 00000000000000- 11. <Rul e 6> For
Non- Byte-Aligned State At The End O Line: Four-bit dummy data
"0000" is added to the end of a line. <Exanpl e> 10

[0/1 data string = (integer nultiple of 8) - 4 bits].0000

According to the decodi ng nethod of the prei?nt I nvention, an
original data before encoded is retrieved by a reverse operation of
t he above encoding rules. 15 Brief Description of the Draw ngs

FIG 1 is a view showing the structure of data recorded on an

optical disk as an |nfo%ga£69m ?|96n82%|6_(gooasngHbaegﬁg %ﬁlgne jRBresent

I nvention can be % p?r a view the | ogi cal

structure of 20 [ CufSs 1 8 OF o€y £O BQ@aOPRbCthgksgohgrgkgédl

FIG 3 is a VIEM/S%OMAHQ ogi cal “structure of a sub-picture
pack to be encoded (ruﬂn'SQHéP words,_gf@ﬂ@i@SSEd)loQb ybhesdapaestructure

showmn in FIG 2; a view show ng'the contents of a
sub- length) of data unit CU03 is converted into
5 (000001000010)b (iZ—bit length) of data unit CUO03*
according to rule 3. In this case, the 32-bit data is
compressed into the 12-bit data, i.e., the substantial
bit length compression amount corresponds to 20 bits.
I1f, however, the number of pixels followed is 63 (which
10 corresponds to a 126-bit length because 63 "10"s of
CUO03 continue), the data is compressed into 12-bit data
(CU03* = 000011111110). That is, 126-bit data can be
compressed by 114 bits. The bit compressing effect
based on rule 3 is therefore larger than that based on
15l rule 2.

According to rule 4 on the fourth row in FIG. 5,
when 64 to 255 identical pixels continue, one encoded
data unit is constituted by 16 bits. In this casé, the
first 6 bits represent a coding header indicating that

20 encoding is performed according to rule 4, the
subsequent B bits represent the number of pixels
followed, and the next 2 bits represent pixel data.

For example, fourth compression data unit CU0O4 of
picture data PXD before compressed, which is indicated

25 by the upper portion in FIG. 9, contains 69 2-bit pixel
data d23 to d91 = (111111 -- 1111)b. In this case, 69

identical 2-bit pixel data (11)b continue.



25 _picture data, of the sub-picture pack in FIG 3, to whi ch an

encodi ng net hod according to an enbodi nent of the present invention
is applied; - 26 -

FIG 5 is a view for explaining conpression rules 1 to 6 used in an
encodi ng nmet hod according to an enbqdi ment of the present invention
I n a case wherein | mge data coﬁSHﬁ%ﬂiT@ the sub-picture data

portion in
case);

FIG 4 consists of a plurality of bits (2 bits in this
FIG 6 is a view for explaining conpression rul es

11 to 15 used i ' t hod ' dj rent
0015 U211 U, TS SRSy i, SR BB

of the present

i nvent ion

i mage

the sub-picture dat@ g, codifPHdA2d N dIFBoALOWISES Hsprdt:

10

15

20

25

(00100101)b representing the number of pixels followed
"69", and contents (11)b of the pixel data are coupled
to each other to form d23 £0 d91 = (0000000010010111)b,
which is data unit CUO4* of picture data PXD after
compressed.

In other words, (111111 - 1111)b (138-bit
length) of data unit CU0O4 is converted into
(0000000010010111)b (16-bit length) of data unit CUO04*
according to rule 4. In this case, the 138-bit data is
compressed into the 16-bit data, i.e., the substantial
bit length compression amount corresponds to 122 bits.
If, however, the number of pixels followed is 255
(which corresponds to a 510-bit length because 255
"ll"s of CUO4 continue), the data is compressed into
16-bit data (CUO4* = 0000001111111111). That is,
510-bit data can be compressed by 494 bits. The git
compressing effect based on rule 4 is therefore larger
than that based on rule 3.

According to rule 5 on the fifth row in FIG. 5,
when -identical pixels continue from a switching point
of a data unit of encoding to the end of a line, one
encoded data unit is constituted by 16 bits. In this
case, the first 14 bits represent a coding header
indicating that encoding is performed according to rule

5, and the next 2 bits represent pixel data.



FIG 7 is a view for explaining a detail ed exanple of how t he pi xel

data of each line is encoded (run- | ength conpressed) in a case
wherein pixel data 15 constituting the sub-picture data portion in
FIG 4 consists of, e.g., first to ninth lines, 2-bit pixels

(a maxi mum of four types) are arranged on %ch_l I ne, and character
patterns "A" and "B" are expressed by the 2-bit pixels on the
respective lines; 20 FIG 8 is a view for explaining two exanpl es
(non- interlaced display and interlaced display) of how the

character pattern "A' gl Lhgnghxel sdaten( SURpRESEYGR data unidaictlpsengoded

as shown in FIG 7 is deco . . . I's a view for explaining
conpressi on rU|e§ic%§re datat 8xB. bbRoget dbhprelisel aks iv3ed s 1 RN &RERAI ng

met hod according to an enbodi nent of the present invention in
a case wherein i pggendatippe@npbirtiibhngnt FecSUD- pPicenta@ns one or more
2-bit pixel data d92 to dn = (000000 -- 0000)b. 1In
S this case, a finité number of identical 2-bit pixel
data (00)b continue. According to rule 5, however, the
number of pixels followed may be 1 or more.
In this case, as indicated by the lower portion in
FIG. 9, coding header (00000000000000)b is coupled
10 contents (00)b of the pixel data to form d92 to dn =
(0000000000000000)b, which is data unit CU05* of
picture data PXD after compressed.
In other words, (000000 .- 0000)b (unspecified
bit length) of data unit CUO5 is converted into
15 (0000000000000000)b (16-bit length) of data unit CUOQO5*
according to rule 5. According to rule 5, if the
number of pixels followed up to the end of a line is 16
or more, a compressing effect can be obtained. .
According to rule 6 on the sixth row in FIG. 5, if
20 the length of 1-line compressed data PXD is not an
integer multiple of 8 bits (i.e., not byte-aligned) at
the end of a pixel line on which data to be encoded are
arranged, 4-bit dummy data is added to the 1l-line
compressed data to make l-line compressed data PXD
25 coincide with a byte unit (i.e., for byte-aligning).
For example, the total bit length of data units

Cu01* to CUO5* of picture data PXD after compressed,



- 27 -, data in FIG 4 consists of 2 bhits; FIG 10 is

a bl ock diagram for explaining the flow of processing fromthe step
of mass-produci ng a hi gh- density optical disk having inage

i nformati on encoded 5 on the basis of the present invention to the
step of pl ayi ng back the infornagiogqon_the user side, and the

fl ow of processing fromthe step of broadcasting/

cabl e-distributing of inage information encoded on t he basis of the
present invention to the step of 10 recei vi ng/ pl ayi ng back the

information on thgyUsgr indicatS4PpPi £LE" Bowb¥Crort in F1G6.FlkG L1 is
a bl ock diagranlfopyexpégiﬁ?%ﬁc%n Y en%od?ngﬁf ﬁgn}Pnterlaced

speci fication) of,8gepd€hn integerhRiWepeef 8F £xBEUEI NgHbRGR r]e&ddisNg

(run-length 15 expansi on) according to the present invention;
FIG 12 is a bl ockeflg8Hr 28" h6t &xPhpsnhAgiAbehber multiple SFb@dbTRAL
(interlaced specification) of decoder har dware for executing inage

decoding (run-length 1f, for example, the total bit length of data
5 units CUOl* to CUO5* is 1020, and 4 bits are required
for byte-aligning, 4-bit dummy data CU06* = (0000)b is
added to the end of the 1020-bit data to output data
units CUOl* to CUO6* as byte-aligned 1024-bit data.

Note that 2-bit pixel data is not limited to data

10 represénting four types of pixel'colors. . For example,
pixel data (00)b may represent a background pixel of a
sub-picture; pixel data (0l)b, a pattern pixel of the
sub-picture; pixel data (10)b, the first emphasizing
pixel of the sub-picture, and pixel data (11)b, the

15 second emphasizing pixel of the sﬁbfpicture.

As the number of bits constituting pixel data
becomes larger,-more types of sub-picture pixels can be
designated. If, for example, pixel data is constituted
by 3-bit data (000)b to (111)b, a maximum of eight

20 types of pixel colors + pixel types (emphasizing
effects) can be.designated in sub-picture data to be
run-length encoded/decoded.

FIG. 6 is a view for explaining run-length
compression rules 11 to 15 Which are used in an

25 encoding method according to another embodiment of the
present invention wherein pixel data constituting sub-

picture pixel data (run-length data) 32 in FIG. 4



expansi on) according to the present invention; 20 FIG 13 is a
flow chart for explaining software for the execution of inmage
encodi ng (run-length conpression) according to an enbodi ment of the
pr esent i nvention, which is executed, for exanple, by an
encoder (200) in FIG 10; 25 Fl 14 is a flow chart for
expl ai ni ng the contents of encoding”step 1 (ST806) used in the
software in FIG 13; - 28 -

FIG 15 is a flow chart for explaining software for the execution
of image decodlngoﬁgygtgeggtgne pit. €xpansion) according to an enbodi ment
of the present i nvention, which is executed by an MPU (112) in FIG

1 5 or 12; - According to rule 11 on the first row in FIG. 6,
when 1 to 7 identical pixels continue, one encoded
(run-length compressed) data unit is constituted by

5 4 bits. In this case, the first 3 bits represent the
number of pixels followed, and the next 1 bit repfesents
pixel data (information such as a pixel type). If,
for example, 1l-bit pixel data "0", it indicates a
background pixel of a sub-picture. If this data is

10 "1", it indicates a pattern pixel of the sub-picture.
According to rule 12 on the second row in FIG. 6,
when 8 to 15 identical pixels continue, one encoded
data unit is constituted by 8 bits. In this case, the
first 3 bits represent a coding header (e.g., 0000)
15 indicating that encoding is based on rule 12, the
subsequent 4 bits represent the number of pixels
followed, and the next 1 bit represents pixel data.
According to rule 13 on the third row in FIGZ 6,
when 16 to 127 identical pixels continue, one encoded
20 data unit is constituted by 12 bits. 1In this case, the
first 4 bits represent a coding header (e.g., 0000)
indicating that encoding is based on rule 13, the
subsequent 7 bits represent the number of pixels
followed, and the next 1 bit represents pixel data.
25 According to rule 14 on the fourth row in FIG. 6,
when identical pixels continue from a switching point

of a data unit of encoding to the end of a line, one



FIG 16 is a flow chart for explaining the contents of decoding

step (ST1005) used in the software in FIG 15; FIG 17
is a block diagram for explaining another 10 enbodi ment of the decoder
har dwar e by which the inmage decodi ng (run-|ength expansi on)
according to the present invention is executed; FI G
18 is a flow chart for explaining the formef® - processi ng of the

i mge decodi ng (run-1length expansion) 15 according to anot her

enbodi ment of the present i nventi on; FIG 19 is a

Tow'shats Tor Sofalbuite ottty corecs arasssy pangpaboenyon, Lo o
di t 20 t heg. ' ke Lan:

BIG 20 s o 11 owaRs (CHSrt bl (Yo ot tnadfeRt 8 Bhas Rt ibbi, (e garng

header detection ?6?(29é%-igfédicati?%eéﬂgﬂmehgggl% %Qagggcfjgnaed FI G

21 is a flow char plai ni ng I mage rocessi ng
according to the preseMnyWEeMhPH 14, and the next 1 bit represents

5 pixel data.
According to rule 15 on the sixth row in FIG. 6,
if the length of 1-line compressed data PXD is not
an integer multiple of B bits (i.e., not byte-aligned)
at the end of a pixel line on which data to be encoded
10 are afranged, 4-bit dummy data is added to the 1l-line
compressed data to make l-line compressed data PXD
coincide with a byte unit (i.e., for byte-aligning).
An image encoding method (an encoding method using
run-length coding) will be described in detail next
15 with réference to FIG. 7.
FIG. 7 shows a case wherein pixel data
constituting sub-picture pixel data (run-length data)
32 in FIG. 4 is constituted by the first to ninth’
lines, 2-bit pixels (having a maximum of four types of
20 contents) are arranged on each line, and character
patterns "A" and "B" are expressed by the 2-bit pixels
on the respective lines. The manner of encoding (run-
length compressing) the pixel data on each line will be
described in detail below.
25 As indicated by the upper portion in FIG. 7, an
image as a source is constituted by three types (a

maximum of four types) of pixel data. That is, 2-bit



wherein the decoded image is scrolled; FIG 22 is a block

di agram for explaining a case 29
wherein the conpressed data, reproduced froma high- density
optical disk having image information encoded according to the
present invention, is directly on- 4 ired or output to a cable, and
the on-aired or cable- 5 di stribut'ed conpressed data is decoded at

t he user side or at the subscriber side; FIG 23 is a
bl ock di agram for explaining a case wherein i mage i nformation

Croae O s SANRGHE (00)p, s MBS INERLAN | o, bt v
internet); backgroufitiCo £24 h2h QW -3 ilkithile ;0 O iqUratd 0 Kt (01)b,
the pixel color of characters "A" and "B" in the sub-
picture; and 2-bit image data (10)b, an emphasizing
5 pixel color with respect to sub-picture characters "A"
and "B".

When the original image containing characters "A"
and "B" is scanned by a scanner or the like, these
character patterns are read, from the left to right of

10 each scanning line, in units of pixels. The picture
data read in this manner is input to an encoder
(denoted by reference numeral 200 in the embodiment in
FIG. 10 which will be described later) for performing
run-length compression baséd on the present invention.

15' This encoder can be constituted by a microcomputer
(MPU or CPU) in which software for executing run-length
compression based on rules 1 to 6 described with
reference to FIG. 5 runs. This encoder software &ill
be described later with reference to the flow charts in

20 FIGS. 13 and 14.

Encoding processing of ruﬁ—length compressing a
sequential bit string of character pattern "A" and "B"
read in units of pixels will be described below.

In the case shown in FIG. 7, a sourxce image is

25 assumed to have three color pixels. More specifically,
in picture data (the sequential bit string of character

patterns "A" and "B") to be encoded, background color



recor dtpl ayback apparatus for recording on optical disk D t he

I mge i.nformati on encoded according to the 15 present invention, and
for playing back the recorded i nformation to decode it according to
t he present i nvention; FIG 25 shows an exanple of an
| C device in which t he encoder of tgg-present I nvention is
integrated with 20 its peripheral circurts; FIG 26 shows
an exanple of an I C device in which t he decoder of the present
invention is integrated with its peripheral circuits; and

FIG 27 shows an | £qof | [ i er and
decoder of the prﬁsen i%véﬁ??ﬁ%gg%§¥ﬁ€ga ﬂy“?h?%%ré?éﬁlmf%ﬁgtKQP?Q'

peripheral circuifgsracter color pixel "#" is represented by 23Bit pixel
data (01)b, and emphasizing color pixel "QO" is
represented by 2-bit pixel data (10)b. The bit count
5 (= 2) of pixel data (e.g., 00 or 01) is also called a
pixel width,

.For the sake of simplicity, in the case shown in
FIG. 7, the display width of picture data (sub-picture -
data) to be encoded is set to be 16 pixels, and the

10 number of scanning lines (display height) is set to be
9 lines.

Image data (sub-picture data) obtained from a
scanner is temporarily converted into a run-length
value by the microcomputer.

15 Consider the first line at the lower portion in
FIG. f. Three continuous pixels "@@®" are
converted into (@*3); subsequent 1 pixel "0", (0%1);
subsequent 1 pixel "#", (#*1); subsequent 1 pixel:
"O", (O*l); subsequent continuous 3 pixels
20 . " 009", (@3); subsequent 1 pixel "Q",
(O*1); subsequent continuous 4 pixels "####", (#*4);
subsequent 1 pixel "O", (O*1); and last 1 pixel
"®@", (@1l).
As a result, as indicated by the intermediate
25 portion in FIG. 7, the run-length data (before
compressed) on the first line becomes

"@*3/CFL/#*1/O* L/ @ 3/CFL/#*4/O 1/ @* 1.



Best Mvde of Carrying Qut the Invention . Encodi ng and decodi ng

nmet hods according to an enbodi nent of the present invention wll be
descri bed bel ow with reference to the acconpanyi ng drawi ngs. In 5
order to avoid a repetitive description, the sane reference
numer al s denote parts having the same functions throughout the

dr awi ngs. FIGS. 1 to 27 are™vi &ds for expl ai ni ng an i mage

i nformati on encodi ng/ decodi ng system according .to an 10 enbodi ment of
t he present invention. FIG 1 schematically shows the

structure of data Biﬁegﬁtar?go%ﬁ| EQEH 8th§ E'QSQbQngigh %&Sﬁm gas an

i nformati on hoId| vent i-on can be

applied. 15 £L§ HEEKRQEE'éhgrgeﬂgkecﬁhg%dpQQQﬁca%nﬁ'%mebout 5

Each surface of t Pgogﬁglca

as a storage dity o
Goytes. Many recoﬁQhBSrtBQCbixéig fol1oweda&h§eae§e§%b@%%%stBe lead-in area
on the inner peripheral side of the disk and the | ead-out area on
20 t he outer pghtphek&akiosni deuat.the disk. Each track is
5 Similarly, the pixel data strings on the segond to

ninth lines indicated by the upper portion in FIé. 7
become the run-length data strings on the second to
ninth lines indicated by the intermediate portion in
FIG. 7.

10 Consider the data on the first line. Since 3
background color pixels "@@®"' continue from the
start of the line, compression rule 1 in FIG. 5 is
used. As a result, first three pixels "@0@®",

i.e., (®3), on the first line are encoded into

15 (1100), which is a combination of 2 bits (11)
repreﬁenting "3" and (00) representing background color
pixel "@".

Since the next data on the first line is 1 pixel
"QO", rule 1 is used. As a result, next pixel "Q",

20 i.e., (O*1), on the first line is encoded into
(0110), which is a combination of 2 bits (01)
representing "1" and (10) representing emphasizing
color pixel "QO"'.

Since the next data is 1 pixel "#", rule 1 is

25 used. As a result, next pixel "#", i.e., (#*l), on the

first line is encoded into (0101), which is a

combination of 2 bits (01) representing "1" and (01)



constituted by many | ogical sectors. Various pieces of I nformation

(conmpressed digital data) are stored in the respective sectors.
FIG 2 shows the logical structure of data to be 25 recorded on the
opticcal disk in FIG 1. More specifically, a systemarea in which
system dat a used by disk ODis storgg a vol ume managenent

I nformation 31 ar ea,
and a plurality of file areas are fornmed in the aggr egat e of

| ogi cal sectors in FIG 1. O the plurality of file areas, for
exampl e, file Matyi-0 'V ik FI G
2T sup- pi SERFETeAp e P Ra R e RO RO G s e

contents suppl eneesewsf,enabﬁ n@bn Pkélé‘re##ﬁ'fOrmifakenenclosed wAtHl @he
information ("AUDIO" Iin FIG % ?ay back
broken lines in the intermediate and lower portions in
FIG. 7).
5 Similarly, (O*1l) is encoded into (0110);
(®3), (1100); and (O*1), (0110).
Since the subsequent data on the first line are
4 pixels "####", compression rule 2 in FIG. 5 is used.
As a result, pixels "####“, i.e., (#*4), on the first
10 line are encoded into (00010001), which is a
combination of 2-~bit header (00) representing that rule
2 is used, 4 bits (0100) representing the number of
pixels followed "4", and (0l1) representing character
color pixel "#" (the portions corresponding to "#" are
15 enclosed with the broken lines in FIG. 7).
Since the subsequent data on the first line is
1 pixel "O", rule 1 is used. As a fesult, pixel "o,
i.e., (C*1), is encoded into (0110), which is a J
combination of 2 bits (01) representing "1" and (10)
20 representing emphasizing color pixel "QO".
Since the last data on the first line is 1 "e@",
rule 1 is used. As a result, pixel "@", i.e.,
(®1), is encoded into (0100), which is a combination
of 2 bits (01) representing "1" and (00) representing
25 background color pixel "@".

In the above manner, run-length data

"@F3/OFL/#*1/OF 1/ @ 3/0OF1/#*4/O 1/ @+ 1"



information ("PLAYBACK INFO." in FIG 2), and the |ike. FIG 3

shows an exanple of the logical structure 10 of a sub-picture

i nformati on pack being subjected to the encoding (or the run-length
conpr essi on). As shown at the upper portion of FIG 3, one
pack of the sub-picture information contained in the video

data is constituted by, for exanple, 2048 byles- This 15 one pack
sub-picture information includes one or nore sub- pi cture packets
subsequent to the header of the - |l eading pack. The first sub-picture
packet is provide with run-lengfh-conpressed sub-pictyre ta (SP
DATAL) of (RPEPFS palRETsRERUerT KR FAFFS. ToRS $8cEHa-danothy

oL e pIckel ooy ML PRI BiSOPB8SY cgyag. (Gl

data (SP DATA2) af P ure unit
header 31 i . , : : 0 . .
eaaer IS assi ?6‘?90&0(&&81000%?u;g}?ét)gt gp?@@‘%%ﬂ@k&ﬁ dc%bgiggggg (tglg

obt ai ned by gat hering ub- picture-data
DATAl1, SP 25 ed&ng- of) the i £stt hepgat hered sub-picture data

pi eces constitute one unit of the run-Iength conpressi on. Foll ow ng
after sub-picture unitiheglersame manner as described above, encoding

proceeds up to the eighth line. All the data on the

ninth line are identical background color pixels

"9@®®...". In this case, compression rule 5 in

FIG. 5 is used. As a result, run-length data "@*16"
10 (before compressed) on the ninth line is encoded into

16-bit data (0000000000000000), which is a combination

of 14-bit header (00000000000000) representing that

identical background color pixels ' 90e. . . "

continue to the end of thé line and 2-bit pixel data
15 (00) representing background color pixel "@".

Note that encoding based on rule 5 is used when
data to be compressed starts midway along a line and
continues to the end of the line. '

FIG. 10 is a block diagram for explaining the flow

20 of processing from the step of mass-producing high-
density optical disks having image information encoded
on the basis of the present invention to the step of
playing back the information on the user side, together
with the flow of processing from the step of

25 broadcasting/cable-distributing image information
encoded on the basis of the present invention to the

step of receiving/playing back the information on the



- 32 -, 31 is pixel data 32 obtained by run-I|ength-conpressing
the picture data of one unit which is, for exanple, | mge data on
one horizontal (scanning) line of a two- di mensi onal displ ay
screen. 5 In other words, one unit of run-Iength-conpressed
data 30 is fornmed of a group of the sub-picgﬁre dat a pi eces (SP
DATA1l, SP DATA2, ...) of one or nore sub- ~ picture packets. In
short, sub-picture data unit 30 is constituted by sub-picture unit
header 31, in which 10 various paraneters for sub-picture displaying

are record Lsplay a (conpressed pixel data) 32
formed of run- Ien&thrg% %s@rﬁ%e@ Sq%% FIG 4 shows the contents of

sub-picture unit Assnﬁ%d%a%lrm-q%gw Hata WUFd L WdhPUBY &S SESe
the one shown at the intermediate portion in FIG. 7 is
input to encoder 200 in FIG. 10. Encoder 200 performs
5 run-length compression (encoding) of the input data by
softwére processing based on compression rules 1 to 6
in FIG. 5. |
When data of a logic structure like the one shown
in FIG. 2 is to be recorded on optical disk OD in
10 FIG. 1, encoder 200 in FIG. 10 performs run-length
compression processing (encoding processing) with
respect to sub-picture data in FIG. 3.
Various data required to complete optical disk OD
are also input to encoder 200 in FIG. 10. These data
15 are compressed on the basis of, e.g., the standards of
MPEG (Motion Picture Expert Group), and the compressed
digitél data are sent to laser cutting machine 202 or
modulator/transmitter 210.
In laser cutting machine 202, the MPEG-compressed
20 data from encoder 200 is recorded on a mother disk (not
shown) to manufacture optical disk master 204.
In two-sided high-density optical disk production
plant 206, the information of master 204 is transferred
onto, e.g., a laser beam reflecting film on a 0.6-mm
25 thick polycarbonate base. Two large-capacity
polycarbonate base on which different pieces of master

information are respectively transferred are joined to



15 »in FIG 3. The data of a sub-picture (e.g., subtitles

corresponding to a scene in a novie) to be recorded/ transmtted
(communi cated) together with a nain picture (e.g., a picture of the
novie) will be described bel ow. As will be seen fromFI G 4,
recorded in sub- 20 pi cture unit headgr 31 are: start address SPDDADR
of sub- pi cture pixel data (display 8at5); end address

SPEDADR of pixel data 32; data SPDSI ZE of the display- start
position and display area (w dth and hei ght) of pi xel data 32 with

respect to a TV g8§R|8¥h§§r%8nCPrﬁ5 Iorﬁ%P%P%é%?é%%l%r 6)tq[.(%_sc;lgnated

by the system ure co esignated Dby the system

pal | et cq Qk_SBQbSrt§8A91hQECHQEkaﬂa%qﬂﬁa%h@ NG oMt ion read
- 33 - ée3| nated by the system nodification information

surface).
Double-sided high-density optical disks OD mass-
5 produced by plant 206 are distributed to various types
of markets and to users. .
Distributed disk OD is played back by disk player
300 of the user. Disk player 300 includes decoder 101
for decoding data encoded by encoder 200 into original

10 information. The information decoded by decoder 101
is sent to, e.g., a monitor TV of the user to be
visualized. 1In this manner, the end user can enjoy
the original picture information from large-capacity
disk OD.

15 The compressed information sent from encoder 200
to modulator/transmitter 210 is modulated in accordance
with predetermined standards and transmitted. For
example, the compressed picture information from .
encoder 200 is broadcasted through a satellite (212),

20 through corresponding audio information. Alternatively,
the compressed picture information from encoder 200 is
transmitted through a cable (212), together with
corresponding audio information.

The compressed picture/audio information

25 broadcasted or transmitted through the cable is

received by receiver/demodulator 400 of a user or

subscriber. Receiver/demodulator 400 includes decoder



SPMOD of sub-picture pixel data 32; m xing rati o SPCONT of

sub-picture (SP) to main-picture (MP); start-timng (correspondi ng
to the frane nunber of MP) SPDST of the 5 sub-picture; and start
addresses SPLinel to SPLi neN of decode data of respective lines.
More specifically, as indicated by the Iomeﬁ portion in FIG 4,
various paraneters (e.g., SPDDADR) QV|ng the followi ng contents
are recorded on sub- 10 pi cture unit header 31: (1) the
start address information (SPDDADR an- address relative to the

begi nni ng of the Eg@dgg} 9 hg§83 the gaggsghggdgatgy(gg%dwéﬁlﬂ R

data) followi ng t end address

i nformation (SPEDARR o?SglnFé 18f89ﬂ5€§5nrel§hbvgn¥%§% %ﬂaﬂyd@Edﬁbdﬁb§he

header) of the I nformation
( SPDSI ZE) i ndi cat aaeoheé %iph@ysem to, 8lalt, RAS hodn tdnd i Y¥ ahd ange

(wi dth and hei ght) of he dlsplay data on the nonitor screen:
(4) information (§E@H'%odﬁélg@@hﬁ@l?édtheIQY$hQ§1manner, the end user
5 can enjoy the original picture information from the
compressed picture information broadcasted or
transmitted through the cable.
FIG. 11 is a block diagram showing an embodiment
(non-interlaced specification) of decoder hardware for
10 executing image decoding (run-length expansion) based
on the present invention. Decoder 101 (see FIG. 10) .
for decoding run-length compressed sub-picture data SPD
(corresponding to data 32 in FIG. 3) can have an
arrangement like the one shown .in FIG. 11.
15-_ A sub-picture data decoder fo;_run—length
expanding a signal containing run-length compressed
pixel data having a format like the one shown in FIG. 4
will be aescribed below with reference to FIG. ll:
As shown in FIG. 11, decoder 101 comprises data
20 I/0 102 to which sub-picture data SPD is input; memory
108 retaining sub-picture data SPD; memory control 105
for controlling the read operation of memory 108;
continuous code length detector 106 for detecting the
continuous code length (coding header) of one unit (one
25 block) from the run information of encoded data (run-
length compressed pixel data) read out from memory 108,

so as to output separation information for the



and indicating the background color (a 16-col or palette nunber set

by a story information table or a display control sequence table);
25 (5) information designated by the system and

i ndicating a sub-picture color (a 16-color palette _ nunber set by
the story information table or the -
34 - di spl ay control sequence Tab?%);' (6)

i nformati on (SPAJDNFO) designated by the system and i ndicating a
sub- pi cture enphasi zi ng col or (a color palette nunber set by the

(1) U niormaton” (SEREBRE T Byt heleflod ibts’ sSBALERGE 183 or (|

?gP_ﬁgﬁfFL?GLnggﬁggggcif£8r£ﬁgiﬁibck encoab@dy§eLi 08 §LLBRRafCL! £ HpMOde
the information from continuous code length detector
106; run-length setter 107 for receiving a signal

5 output from coding data separator 103 and representing
the run information of oﬁe compression unit, together
with a signal (period signal) output from continuous
code length detector 106 and indicating the number of
continuous bits "O"s, i.e., the number of data bits

10 "0"s continuing from the start of the coding data of
oné block, and calculating the number of pixels
followed in one block from these signals; pix. color
out-stage 104 (Fast-in/Fast-out type) for receiving
pixel color information from coding data separator 103

15 and the period signal output from run-length setter 107
and outputting the color information only for the
corresponding interval; microcomputer 112 for loading
the header data (see FIG. 4) in sub-picture data éPD
read out from memory 108, and performing various types

20 of processing settings and control operations on the
basis of the loaded data; address control 109 for
controlling the read/write addresses of memory 108;
insufficient pix. color setter 111 in which color
information corresponding to a line on which no run

25 information is présent is set by microcomputer 112; and
display activator 110 for determining a display area,

of a TV screen or the like, in which a sub-picture is



display or a frame node for interlaced display (when 10 t he pi xel data

to be conpressed is defined by various nunber of bits, the nunber
of bits of this pixel data can be specified by the content of this
node i nformation); (8) information (SPCONT)
designated by the system 15 and indicating the mxing ratio of the
sub-picture to the main picture;- 56 - (9) information
(SPDST) indicating the display start timng of the sub-picture
Wththeframanmma (e.g., an | picture franme nunber of MPEGQ of
t he main I ctu (10) information (SPlinl)

i ndi cating the st tbe gisPla%ﬁ%ress (an address relative to the beginning

of the sub-picture_unit header) of the. oded ta,on
first line of the sub-pPcPtPer %ﬂﬁg gs describe Fgﬁfor%ﬁtlon (SPllnN)
I ndicating the st

of the Eehgrh ermerafiicE rﬁf%?g?%?%%éﬁégé 5 ok Froten "

internal bus of decoder 101 through data I/0 102. Sub-

5 picture data SPD sent to the bus is supplied to memory
108 through memory control 105 to be stored therein.
The internal bﬁs of decoder 101 is connected to coding
data separator 103, continuous code length detector
106, and microcomputer (MPU or CPU) 112.

10 Sub—picture unit header 31 of the sub-picture data
obtained from memory 108 is read by microcomputer 112.
Microcomputer 112 detects the various parameters shown
in FIG. 4 from read sub-picture unit header 31. 1In
accordance with the detected parameters, the start

15 address of decoding (SPDDADR) is set at address
controller 109; display activator 110 receives
information (SPDSIZE) indicating the display start
position, display width, and display height of thé sub-
picture; and coding data separator 103 receives display

20 width (or the number of dots of the line) of the sub-
picture. The parameters detected by microcomputer 112
are then stored in the internal registers of respective
circuit blocks (109, 110, and 103). Thereafter,
microcomputer 112 can access the parameters stored in

25 the circuit blocks (109, 110, and 103).

Address controller 109 acceéses memory 108 through

memory controller 105 in response to the starting



- 35 -. | ine of he sub-picture. Note that information

SPCONT i ndi cating the m xi ng ration of the sub-picture to the main
pi cture indicates the mxing ratio of the sub-picture with (system
set 5 val ue)/ 255, and the mxing ratio of the main picture

with (255 - set val ue)/ 255. Sug-picture unit header 31

I ncl udes the start address ( SPLi ne 7t 0™ SPLi ne N) of data to be
decoded on every lines. For this reason, scrolling of only the 10
sub-picture on the display screen can be realized by changi ng the

des, et o0 o1 2 SERPSHRL(SAPhOR) "8¢' Becopsno, PRECHIUBAEE IR o
52?2122§65520|agngontﬁ?&geﬁaiygerE8rgﬁgt“%hg anqgﬁﬁrBQthEaE%%Jﬂﬂalure
data to be decoded starts. The sub-picture data read
from memory 108 is supplied to coding data separator
S 103 and to continuous code length detector 106.
The coding header (2 to 14 bits according to rules
2 to 5 in FIG. 5) of run-length compressed sub-picture
data SPD is detected by continuous code length detector
106. The number of continuous pixels of identical

10 pixel data in sub-picture data SPD is detected by run-
length setter 107 based on a signal from continuous
code length detector 106.

More specifically, continuous code length detector
106 counts the number of bits of "0" in the data read
15 from memory 108 in order to detect the coding header
| (cf. FIG. 5). 1In accordance with the value or content
of the detected coding header, defector 106 supplies
separation information SEP.INFO. to coding data J
separator 103.

20 In response to separation information SEP.INFO.,
coding data separator 103 sets the continuous pixel
numbers (run information) at run length setter 107. At
the same time, separator 103 sets the pixel data
(separated data indicating the pixel color) at pixel

25 color output stage 104 of a FIFO (first-in/first-out)
type. In this case, coding data separator 103 counts

the pixel number of the sub-picture data, and compares



A field/frame node (SPMOD) can be recorded on sub- pi cture unit

header 31 to indicate how the sub-picture corresponds to a TV
field/ frame of the NISC schene. In general, bit "0" is
witten in this field/frame 20 node recording portion (SPMOD). Upon
reception of sub- pi cture data uni t he decodi ng side

determ nes from bit "0" that the f ne node (non-interlaced node)
S set, and decodes the received encoded data in units of

lines. As a result, a decoded inage |ike the one shown 25 at the

| ower | eft positl 0 8 r hy

I mge is displ ayeg'{‘éonCQ%“{;;{tcé’;c?3J )géyl Ls{%:dr?‘jret%aen"I #IEH he dl%p%r%%?‘?%?ﬁiﬁ (OI the

tel evision (TV) 16 51 de8s line) of the sub-picture.
- 36- Srﬁ}mhf% b(% 9p,11" % S O\/\r}r ﬂr%een ll ne)t he field/f ralr)re node

recording portion (SPMd)e, tie (Lasdidith Bighei Pt S néS€Sblished when the

decoding of one line is completed (or if the bit length

5 of one line data is not the integral of the unit of
number "8"), coding data separator 103 discards or
neglects the trailing 4-bit data on the line, regarding
as the dummy data added at the time of encoding.

Run-length setter 107 supplies pixel color output

10 stage 104 with a PERIOD SIGNAL for outputting the pixel
data, based on the continuous pixel number (run
information), pixel dot clock DOTCLK, and horizontal/
vertical sync signals H-SYNC/V-SYNC. Pixel color
output stage 104 outputs the pixel data from coding

15 data separator 103, as the decoded display data, during
the active period of the pixel daéa output signal
(PERIOD SIGNAL), or during the period of outputting the
same pixel color. :

Within the above-mentioned active period of the

20 PERIOD SIGNAL, if the start line of decoding is changed
by the instruction from microcomputer 112, a certain
line(s) having no run information could exists. When
the no-run-information line(s) is(are) found during the
decoding, insufficient pixel color setter 111 sends

25 data (COLOR INFO.) of preset insufficient pixel color
to pixel color output stage 104. Then, pixel color

output stage 104 outputs the data (COLOR INFO.) of the



that the field node (interlaced node) is set. In this case, after
the encoded data is decoded in units of 5 | i nes, the sane data
corresponding to two lines are consecutively output, as shown at
t he .| ower right position in FIG 8. As a result, a frane _
correspondi ng to the TV interl aced de can be obtained. Wth this
operation, an inmage twice as large in anbunt”as that in 10 the frame
node (non-interlaced node) can be displ ayed with the sane data
anount, although the image quality is lower than that in the frane

d b
ggt: (run-1length H%%@ffggig?égﬁﬁﬁgl( u%%@gtfa%e?ﬂéﬂﬁg9£léﬂﬁlE}%gh FO Or
det dd t € hs 1 t
6 in FIG S SPGPS% Pe S5 PLEL 165 1y as ets*;?o’#’?ﬁ?’;slﬁﬁg?%gﬁébﬁﬂléﬁé%é e

used. futes dnbox bcd ncgcﬁﬁa?5dé‘€§ yegs-uben pyyel data to
be conpressed has a multi-bit configuration (2 bits in this case).

Rules 11 to 15 in FI Guérarepasedi ¥hely, in thepd:aeé dat aeI:QdQE ¢onpigssed
has a 1-bit configuration. Whet her run-1ength conpression
rules 1 tog6 or I81G. 11, if input sub-picture data SPD includes no
image data, microcomputer 112 sets pixel color
information as shortage data in insufficient pix. color
setter 111.
A display enable signal for determining a specific
10 position on a monitor screen (not shown) at which a
decoded sub-picture is to be displayed is supplied from
display activator 110 to pix. color out-stage 104 in
synchronism with a horizontal/vertical syﬁc signal for
a sub-picture image. Display activator 110 sends a
15 color switching signal to pix. color out-stage 104 in
accordance with a color information instruction from
microéomputer 112,
After the processing settings of microcomputér
112( address control 109 sends address data and various
20 timing signals to memory control 105, continuous code
length detector 106, coding data separator 103, and
run-length setter 107.
When a pack of sub-picture data SPD is received
through data I/0 102 and stored in memory 108,
25 microcomputer 112 reads the contents of the pack header
of data SPD (e.g., a start address of decoding, an end

address of decoding, a display start position,



to 15 are to be used can be determ ned by the contents (e.g., a bit

wdth flag) of paraneter SPMOD (see a 25 portion near the mddl e of
the tabl e shown at the | ower portion in FIG 4) in sub-picture unit
header 31. If, for exanple, the bit width flag of paraneter SPMOD
S _6§7 - "1", the pixe
data to be run-length conpressed is -bit data, and hence rules 1
to 6 in FIG 5 are used. If the bit width flag of paranmeter SPMOD
is "0", the pi xel data to be run-length conpressed is 1-bit data,

o oo T AT AR D FAS B sghe . icroclByTEN ht

four groups A B, conpr onr e prov

osnect 4ol T {iagee, g sedbediydtedbiok dobonthgyr gk Shackantagl date

decoding, a display start position, a display width, a
display height, and the like in display activator 110

5 on the basis of the read contents. At this time, a
specific bit configuration of compressed pixel data
(2-bit pixel data in this case) can be determined by
the contents of sub-picture unit header 31 iﬁ FIG. 4.

The operation of decoder 101 in a case wherein

10 compressed pixel data has a 2-bit configuration (rules
1 to 6 in FIG. 5 are used) will be described.

When the start address decoding is set by
microcomputer 112, address control 109 sends corre-
sponding address data to memory control 105, and a read

15 start signal to continuous code length detector 106.

In response to the sent ;ead start signal,
continuous code length detector 106 sends a read signal
to memory control 105 to load encoded data (compréssed
sub-picture data 32). Continuous code length detector

20 106 then checks whether all the upper 2 bits of the
read data are "0"s.

If all the bits are not "0O"s, it is determined
that the block length of the unit of compression is
4 bits (see rule 1 in FIG. 5).

25 If the bits (upper 2 bits) are "0O"s, the
subsequent 2 bits (upper 4 bits) are checked. If they

are not "0O"s, it is determined that the block length



10 .either of 1-bit, 2-bit, 3-bit, and 4-bit. Under this

assunption, when paraneter SPMOD is constituted by 2-bit flag, the
1-bit pixel data using rule group A can be designated by the 2-bit
flag of "00". In simlar manner, the 2-bit pixel data using rule
group B can be 15  designated by the 2-bit flag of "01", the 3-bit

pi xel data using rule group C can HH-déSignated by the 2-bit

flag of "10", and the 4-bit pixel data using rule group D can be
designated by the 2-bit flag of "11". In this case, rules 11 to 15

of FIG 6 can be for .the . 20 canpr essi rules. o | and
rules 1 to 6 of O%Secqle urﬁtGOfS Ccog}?rbeessulsr%ld JTsorBOt let%coi%?%aslglgggnpzr ﬁyf%s of
group BTj¥pe%)the contents of coding headers and the bit-

configuration of "piXel”‘data, as well as the nunber of rules, are

e o0 s SR T SN £y ) are o7 G DI e
view for explai nifighddiird@NA bits (upper 6 bits) are checked. If they
5 are ndt "0"s, it is determined that the block length
of the unit of compression is 12 bits (see rule 3iin
FIG. 5).
If the bits (upper 6 bits) are "0"s, the
subsequent 8 bits (upper 14 bits) are further checked.
10 If they are not "0"s, it is determined that the block
length of the unit of compression is 16 bits (see
rule 4 in FIG. §5).
If the bits (upper 14 bits) are "0O"s, it is
determined that the block length of the unit of
15 compression is 16 bits, and identiqal pixel data
continue up to the end of the line (see rule 5 in
FIG. 5).
If the number of bits of the pixel data :ead"up to
the end of the line is an integer multiple of 8, the
20 pixel data is used as it is. If the number of bits is
not an integer multiple of 8, it is determined that
4-pbit dummy data is required at the end of the read
data to realize byte-aligning (see rule 6 in FIG. 5).
Coding data separator 103 extracts 1l-block data
25 (the unit of compression) of sub-picture data 32 from
memory 108 on the basis of the above determination

result obtained by continuous code length detector 106.



38 . conpression rules 1 to 6 which are used in an encoding

nmet hod according to an enbodi nent of the present I nvention, wherein
pi xel data constituting sub-picture pi xel data (run-length data) 32
in FIG 4 consists of a 5 plurality of bits (2 bits in this case).

FIG 9 is a view for explaining conpression_rules 1to6, in
detail, in a case wherein pixel data - 2cohstituting sub- pi cture pixe
data (run-1length data) 32 in FIG 4 consists of 2 bits. 10
According to rule 1 on the first rowin FIG 5, when 1 to 3

i dentical pixels éontlnugétgn§e§Q%$€§g }%3 sepak 3385 %ﬁgt?xggggﬁgésed) dat a

unit 1s constitut

represent the Gh7hle pIX6$£ { r$?€#é Lohboyeds pgge&QGfBﬁibwggef_ 15

represent pixel ormaton or
pixel data (e.g., pixel color information). The

separated data of the number of pixels followed (RUN

5 INFO.) is sent to run-length setter 107, and the
separated pixel data (SEPARATED DATA) is sent to pix.
color-out—stage 104.

Display activator 110 generates a display enable

signai (enable signal) for designating a sub-picture

10 display interval in synchronism with a pixel dot clock
(PIXEL-DOT CLK), a horizontal sync signal (H-SYNC), and
a vertical sync signal (V-SYNC) in accordance with the
display start position information, the display width
information, and the display height information

15 received from microcomputer 112. This display enable
signal is output to run-length setter 107.

Run-length setter 107 receives a signal output
from continuous code length detector 106 and indiéating
whether the current block data continues to the line

20. end, and continuous pixel data (RUN INFO.) from coding
data separator 103. On the basis of the signal from
continuous code length detector 106 and the data from
coding data separator 103, run-length setter 107
determines the number of pixel dots of a block which is

25 being decoded, and outputs a display enable signal
(output enable signal) to pix. color out-stage 104

during an interval corresponding to the number of dots.



For exanple, first conpression data unit CUOl of pi cture data PXD

before conpressed, which is indicated by the upper portion in FIG
9, contains 2 2-bit pixel 20 data dO, dl = (0000)b (b indicates binary
data). In this case, 2 identical 2-bit pixel data (00)b continue.
In this case, as indicated by the | ower por%gon I n FIG 9, 2-bit
display (10)b representing the nunber of pi xels followed "2" is
coupled to contents (00)b of the 25 pi xel data to formdQ dl =
(1000)b, which is data unit CU01* of picture data PXD after

conpr essed. e | e 0 ( 0 | S

- 39 - conver%ed Qo? (Fﬁgngg%ge Qggtggu%%€g Hﬂé%cguging to

rule 1. In this C@ﬁgerbsﬁ hﬁnwﬂ%ﬁoanrséma L3gRAL is receiReRCliGA |y

reali zed. However or exanpl e
run-length setter 107. In this interval, pix. color

out-stage 104 sends the pixel color information
5 received from coding data separator 103, as decoded
display data, to a display unit (not shown) in
synchronism with the pixel dot clock (PIXEL-DOT CLK).
That is, pix. color out-stage 104 outputs the same
display data corresponding to the pixel pattern
10 continuous dots of the block whiéh is being decoded.
Upon determining that the encoded data are
identical pixel color data continuing to the line end,
continuous code length detector 106 outputs a signal
for a continuous code length of 16 bits to coding data
15 separator 103, and also output, to run-length setter
107, a signal indicating that identical pixel data
continue up to the line end.
Upon reception of the above signal from continuous
-code length detector 106, run-length setter 107 outputs
20 an output enable signal (period signal) to pix. colox
out-stage 104 to keep the color information of the
encoded data in an enable state until horizontal sync
signal H-SYNC is inactivated.
When microcomputer 112 changes the start line of
25 decoding to scroll the displayed contents of a sub-
picture, no data line used for decoding may be present

in a preset display area (i.e., a decoding line



continuous identical pixels (00)b, i.e., CUO1l = 5 (000000) b, are

conpressed into CUl1l* = (1100)b. That I's, the pixel data can be
conpressed by 2 bits. According to rule 2 on the second row in
FIG 5, ‘ when 4-to 15 identical pixels continue, one encoded

data unit is constituted by 8 bits. In this Ease, the 10 first 2 bits
represent a codi ng header indicating that 6 = encoding is perforned
according to rule 2, the subsequent 4 bits represent the nunber of
pi xel s foll owed, and the next 2 bits represent pixel data.

For exanpl e, secong conpression data unit CU0O2 of 15 pi cture data PXD
before conpressed? hte ei@aYrﬁﬁ%%fgd by the upper portion in FIG

9, contains 5 2-bit pigg! ecoder 1§?tfnd§1Ggslég4i“d§£§§§ go(Qggéng{Q)b.

In this case, cal brt pixel ta ( contin

In this case, as &ndjcat 0 Ofi Lt QNfé E} cgdi ng
header (00)Db, 4-b$€g%i§p€§§g¥0$€??% eiof aé?ﬁpf%ﬁeﬁ%@%SH?ﬁekﬁgnggf gf

pi xel s followed "$incaffortage isCPPESAESA(DA)RAGhnébe Phkeh datanare
coupl ed to each other to formd2, d6 (00010101) b, which is data

uni t 5 shortage is actually detected, the current display mode

is switched to an insufficient pixel color data display
mode. More specifically, when a data end signal is
supplied from address control 109 to display activator
110, display activator 110 sends a color switching

10 signal (COLOR SW SIGNAL) to pix. color out-stage 104.
In response to this switching signal, pix. color out-
stage 104 switches the mode of outputting decoded pixel
color data from the encoded data to the mode of
outputting decoded color information (COLOR INFO.) from

15 display activator 110. This switched state is kept
during an insufficient line display interval (DISPLAY
ENABLE = active).

When the above line shortage occurs, a decoding
operation may be stopped instead of using insufficient

20 pixel.color data.

More specifically, when, for example, a data end
signal is input from address control 109 to disblay
activator 110, a color switching signal for designating
a display stop may be output from display activator 110

25 to pix. color out-stage 104. Pix. color out-stage 104
keeps stopping the display of a sub-picture during an

interval in which this display stop designation color



CU02* of picture data PXD after conpressed. 25 I n ot her words,

(0101 010101)b (10-bit length) of data unit CUO2 is converted into
(0001 0101)b (8-bit | engt h) of data unit CU02* according to rule 2.
In - 40 - this case, the
10-bit data is conpressed into the 8-bit data, i.e., the
substantial bit | ength conpression - &ount corresponds to only 2
bits. If, however, the nunber of pixels followed is 15 (which
corresponds toa 5 30- bit | engt h because 15 "01"s of CUO2 conti nue),
t he data is t ata (CU02* = 00111101).

That is, 30-bit datagggﬁ g&ﬁ?egge EEV 2 bits. The bi t

based on role 1 In or eP‘)?é’r e 1o i e PO el
. pe run-1ength conpression of a
fine image with higRplay and interlaced display) to explain how
character pattern "A" of the pixel data (sub-picture
5 data) encoded in FIG. 7 is decoded.

Decoder 101 in FIG. 11 can be used to decode
compressed data like the one shown at the upper portion
in FIG. 8 into interlaced display data like the one
shown at the lower left portion in FIG. 8.

10 in contrast to this, when cbmpressed data like the
one shown at the upper portion in FIG. 8 is to be
decoded into interlaced display data shown at the lower
right portion in FIG. 8, a line doubler for scanning
the same pixel line twice (e.g., re-scanning line #10,

15 in an even field, which has the same contents as those
of line #1 in an odd field; switching in units of V-
SYNC pulses) is required.

When an image display amount equivalent to fhat in
the interlaced display mode is to be displayed in the

20 non-interlaced display mode, another line doubler
(e.g., line #10 having the same contents as those of
line #1 at the lower end portion in FIG. 8 is made to
follow line #1; switching in units of H-SYNC pulses).

FIG. 12 is a block diagram for explaining an

25 embodiment (interlaced specifications) of decoder
hardware having the above line doubler function.

Decoder 101 in FIG. 10 may be constituted by a decoder



resolution, rule 1 is also required. According to rule 3 on

the third rowin FIG 5, when 16 to 63 identical pixels continue,
one encoded data unit is constituted by 12 bits. In this case, the
15 . first 4 bits represent a codi ng header indicating that

encoding is perforned according to rule 3, the subsequent 6 bits
represent the nunber of pixels fdlléﬁed and the next 2 bits
represent pixel data. For exanple, third conpression data unit
CU03 of 20 pi cture data PXD before conpressed, mhich i's indicated

by the upper portion.in FLG 9, contains 16 2-hit data d7 to
d22 = (101010 .. hPUFﬁFbt Fnafﬁﬁggement S%gg?e nlg& eﬁglcal 2-bi t plxel

por tion in 25 | FI Gl thEoAFRATHERRRE (B0d0Fs. /b ALy 0T Ougb) b

representing the gugler ok nai 5ehs LRk banednihys A1Sad and evelEUd 10)D

of the pixel data are couple
in the interlaced display mode on the basis of a

5 horizontal/vertical sync signal fpr a sub-picture.

Upon detection of an odd field, microcomputer 112
supplies, to select signal generator 118, a mode signal
indicating that the current field is an odd field. As
a result, select signal generator 118 outputs a signal

10. to selector 115 to seleét decoded data from decoder
101. Decoder 101 then outputs the pixel data (see the
lower right portion in FIG. 8) of lines #1 to #9 in the
odd field, as an video output, to an external unit
through selector 115. 1In this-case, the pixel data of

15 lines #1 to #9 in the odd field are temporarily stored
in line memory 114.

Upon detecting that the odd field has shifted to
an even field, microcomputer 112 supplies, to seléct
signal generator 118, a mode signal indicating that the

20 current field is an even field. As a result, select
signal generator 118 outputs a signal to selector 115
to select the data stored in line memory 114. Line
memory 114 then outputs the pixel data (see the lower
right portion in FIG. 8) of lines #10 to #18 in the

25 even field, as a video output, to the external unit
through selector 115.

In this manner, the sub-picture image (character



- 41 other to formd7 to d22 = (000001000010) b, which is

data unit CUO3* of picture data PXD after conpressed. I n other
wor ds, (101010 ... 1010)b (32-bit | ength) of data unit CUO3 is
converted into 5 (000001000010)b (12-bit I ength) of data unit CU0O3*
according to rule 3. In this case, the 32-bg; data is conpr essed
into the 12-bit data, i.e., the substantTal - bit | ength conpression
anount corresponds to 20 bits. | f, however, the nunber of pixels
followed is 63 (which 10 corresponds to a 126-bit |ength because 63
"10"s of 3. Lnug), the. | S, coppress [ bt sdat a
(CU03* = 000011111 10}50%% ﬁ"ﬁzﬁl’g‘?’ft a%gt%gcgg %ﬁ efle' 848 %%ﬁ;%?e%ged by

114 bits. The bit | —bi d; Reqeul endrhsckherghore
| arger than that %%@ggéﬁﬁééﬁgwféﬁegﬁ es%P plc@ééé 1 Aécorging torule 4

on the fourth rowhnrftG gH.of 1ines YOENeE4419 2RSthdeatbfiakipiugl s
conti nue, one encoded
thereby realizing interlaced display.

5 Note that sub-picture unit header 31 of the sub-
picture data in FIG. 4 includes a parameter bit (SPMOD)
indicating a frame display mode/field display mode for
a TV screen.

For example, an image display amount‘equivalent to

10 - that in the interlaced display mode is displayed in the
non-interlaced display mode in the following manner.

Upon loading sub-picture unit header 31,
ﬁicrocomputer 112 in FIG. 12 can determine from the set
value of parameter SPMOD (active = "1"; inactive = "Q")

15 whether the interlaced mode (active "1") or the non-
interlaced mode (inactive "0") is set.

In the arrangement in FIG. 12, if parameter SPMOD
is active = "1", microcomputer 112 detects that tﬂe
interlaced mode is set, and sends a mode signal

20 indicéting the interlaced mode to select signal
generator 118. Select signal generator 118 supplies a
switching signal to selector 115 every time horizontal
sync signal H-SYNC is generated. Selector 115
alternately switches the decoded output (decoded data)

25 of the current field from decoder 101 and the decoded
output of the current field temporarily stored in line

memory 114 every time horizontal sync signal H-SYNC is



data umit is constituted by 16 bits. In this case, the first 6 bits

represent a codi ng header indicating that 20 encodi ng i s perforned
according to rule 4, the subsequent 8 bits represent the nunber of
pi xel s foll owed, and the next 2 bits represent pixel data.

For exanple, fourth conpression data unit 4 of pi cture data PXD
bef ore conpressed, which is indicated 25 by the upper portion in FIG
9, contains 69 2-bit pixel data d23 to d91 = (111111... II1Il)b. In
this case, 69 i dentical 2-bit pixel data (11)b conti nue.

- 42 - hi a I ndi d e ;louwer rt

FIG 9, coding he&SB?r%888008?§,EQFB??Sd?sBﬁg%% obtpht f@b?@bf%%ﬁ?dgl v
representing the pugbgl ef p%{ﬁgg fol | oned "69", and contents (1l)b
of the pixel data are coupFe

When the current decoded data and the decoded data
in line memory 114 are switched for each H-SYNC, a
5 picture having a density (the number of horizontal
scanning lines) twice that of the original image
(decoded data) is displayed on the TV screen in the
interlaced mode.
In decoder 101 having the above arrangement,

10 sequentially input bit data are read by 2 to 16 bits
while being counted bit by bit from the beginning of a
decoded data unit block, and are decoded, instead of
being decoded after read by one line. 1In this case,
the bit length (4 bits, 8 bits, 12 bits, 16 bits, or

15 the like) of one decoded data unit is detected
immediately before a decoding operation. For example,
compressed pixel data is decoded (played back) into
three types of pixels ("®@"', "O", and "#" in FIG. %)
in real time in the unit of the detected data length.

20 In decoding pixel data encoded according to rules
l to 6 in FIG. 5, decoder 101 may have a bit counter
and a data buffer (line memory 114 or the like) having
a relatively small capacity. In other woxds, the
circuit arrangement of decoder 101 can be relatively

25 simplified, and the overall apparatus including this
encoder can be reduced in size.

That is, the encoder of the present invention



5 to0 each other to formd23 to d91 = (0000000010010111) b, whi ch

is data unit CU04* of plcture data PXD after conpr essed.

In other words, (111111 .1.111)b (138-bit | engt h) of data unit CU04
is converted into 10 (00000000I00101I1)b (16-bit length) of data unit
CcuU04* according to rule 4. In this case, the 138-bit data is
conpressed into the 16-bit data, i.e., rhefghb§1ant|al bit length
conpressi on anount corresponds to 122 bits. | f, however, the nunber
of pixels followed is 255 15 (whi ch corresponds to a 510-bit length

b 255 "11"s of ,CU04 t t

25 e et 9 e U e IR 08,
b db 494 hi,t h f t I
B ot b o g g b

n rul
According to rul esaﬁné)rhééhe tva fdeh rrPV¥r1 rdddaimy operatlol’{\’h.?ﬂ"li niy cal
pi xel s continue froma sw tching point a data unit o encodlng

L ?tts hel ﬁn?h?fs a e atmetic codfP IR 2 %tad&l@mﬁtlﬁm efedyadf
5 of the present invention requires no relatively
complicated hardware like a multiplier, and can bé
realized by adding simple circuits such as a counter
and a small-capacity buffer.
According to the presént invention, run-length
10 compression/encoding and run-length expansion/decoding
of many types of pixel data (a maximum of four types of
pixel data each having a 2-bit configuration) can be
realized with a relatively simple arrangement.
FIG. 13 is a flow chart for executing image
15 encoding (run-length compression) according to an
embodiment of the present invention and for explaining
software executed by the encoder (200) in FIG. 10.
A series of encoding operations based on rulés 1
to 6 in FIG. 5 is executed, as software processing, by
20 . the microcomputer in encoder 200 in FIG. 10. The
overall encoding processing can be performed by encoder
200 in accordancé with the flow chart in FIG. 13. Run-
lenéth compression of image data in sub-picture data
can be performed in accordance with the flow chart in
25 FIG. 14.‘

In this case, when the number of lines and the

number of dots of image data are designated by a key



25 ,case, the first 14 bits represent a codi ng header I ndi cating

that encoding is perforned according to rule 5, and the next 2 bits
represent pixel data. - 43 -

For exanple, fourth conpression data unit CUO5 of pi cture data PXD
bef ore conpressed, which is indicated by the upper portion in FIG
9, contains one or nore 2-bit piXeI79ata d92 to dn = (000000 ..
0000)b. In 5 this case, a finite nunber of identical 2-bit pixel

data (00)b continue. According to rule 5, however, the nunber of

pi xel s followed nay be 1 or ndi cat ed
i

by the | ower port an°perag?égﬁ(E$e§,?E%g}hg EQSBE%%ng§366§3658000)b is
coupl ed 10 C§ﬁ£8§%$cg9$)8r8 ablg 0 ¥ehadd! a,b0 FBETLAB2pLBcHRe"

(0000000000000000 s - data uni
data, and initializes the line count to "0" (step
ST802).

5 When an image pattern is squentially input in
units of bits, the computer in the encoder 200 obtains
the first 1l-pixel data (2 bits in this case), and
stores the pixel data. 1In addition, the computer
initializes the pixel count to "1", and the dot count

10 to "1" (step STBO03).

Subsequently, the computer in encoder 200 obtains
the next pixel data (2 bits) of the pixel pattern, and
compares it with the stored preceding image data (step
ST804).

15 If it is determined from the comparison result
that the pixel data do not match each other (NO in step
ST805), encoding 1 is performed (step ST806); and the
current pixel data is stored (step ST807). The pixel
count is then incremented by one, and the dot count is
20 also incremented by one accordingly (step STB08).

If it is determined from the comparison result
that the pixel data match each other (YES in step
ST805), encoding 1 in step ST8B06 is skipped, and the
flow advances to step STB808.

25 After the pixel count and the dot count are
incremented (step ST808), the computer in encoder 200

checks whether a pixel line which is currently encoded



pi cture data PXD after conpressed. I n other words, (000000

..0000)b (unspecified bit length) of data unit CUO5 is converted
into 15 (0000000000000000)b (16-bit length) of data unit CUO5*
according to rule 5. According to rule 5, if the nunber of pixels
followed up to the end of a line is 16 or nore, a conpressing

ef fect can be obtai ned. Accordifhg to rule 6 on the sixth row
in FIG 5, if 20 the length of 1-line conpressed data PXD is not an
integer multiple of 8 bits (i.e., not byte-aligned) at the end of a

pLXel, e on uh ¢h SaLeckd B Sh5RdEd S5 (seop, gBBY°SH pHORA™

com srsed Uat e PiPna?e enaoBCIE b S RgXEBELI st eplaeh¥y o

units CUOLhcbAi 09" 18 pREELPREGIE R XBr8TbF!. COFPLARS Sl xel
line is not the end of the line (NO in step ST809), the

5 flow returns to step ST840, and the processing in steps

ST804 to STSOB is repeated.

Upon completion of encoding 2 in step ST810, the
computer in encoder 200 checks whether a bit string
after encoding is an integer multiple of 8 bits (byte-

10 aligned) (step ST811A). If the bit string is not byte-
aligned (NO in step ST811A), 4-bit dummy data (0000) is
added to the end of the bit string after encoding (step
ST811B). After this dummy addition processing, or if
the bit string after encoding is byte-aligned (YES in

15 step STB11A), the line counter of the computer in the
encoder (e.g., the general-purpose register in the
microcomputer) is incremented by one (step ST812).

If the current line is not the final line (Nb in
step ST813) after the line counter is incremented, the

20 flow returns to step STB03, and the processing in steps
ST803 to STB12 is repeated.

If the current line is the final line (YES in step
ST813) after the line counter is incremented, the
encoding processing (run-length compression of the bit

25 string of the.2-bit pixel data) is compieted.

FIG. 14 is a flow chart for explaining the

contents of encoding 1 in FIG. 13.



- 44 -, which is indicated by the |lower portionin FIG 9, is

al ways an integer nultiple of 4 bits. However, this | ength is not

al ways an integer nultiple of 8 bits. If, for exanple, the
total bit length of data 5 units CU01* to CUO5* is 1020, and 4 bits
are required for byte-aligning, 4-bit dummy data CU06* = (0000)b is
added to the end of the 1020-bit data to~oufput ~data units CUO1l* to
CU06* as byte-aligned 1024-bit data. Note that 2-bit pixel
data is not limted to data 10 representing four types of pixel

I . F | e, ' . Kk d
pixel of o o TR EPEPETNY: dol CHAPOCOOFH. 18 BAF eon pBIGE ol he

b- pi ct , pi d ' hasi zi . . sphxel, of th
Sub-picture, nd BPxE BrdARH, 18 apRLAeCEE AAYE A0z pis, widbhiCland ol "ot

the sub-piClUre. nence run-len@®!BEmPrEREEOA! ANbS GORS It uhi BEchi XClarlata

becones |arger, nbre types o -prcture pixels can esi gnat ed.
I f, for exanple, pixgl data is constituted

5 In correspondence with rules 1 to 6, computer
software is executed to determine whether the pixel
count is 0 (step ST901), 1 to 3 (step ST902), 4 to 15
(step ST903), 16 to 63 (step S5T904), or 64 to 255 (step
ST905), or indicates the end of a line (step ST906), or
10 is 256 or more (step ST907).

The computer in encoder 200 determines the number
of run field bits (one unit length of idenﬁical pixel
data) on the basis of the above determination result
(steps ST908 to ST913), and ensure an area

15 corresponding to the determined number of run field
bits after sub-picture unit header 31. The number of
pixels followed is output to the run field ensured in
this manner, and the pixel data is output to the éixel
field. These data are recorded in a memory unit (not

20 shown) in encoder 200 (step ST914).

FIG. 15 is a flow chart for executing image
decoding (run-length expansion) according to an
embodiment of the present invention, and for explaining
software executed by microcomputer 112 in FIG. 11 or 12.

25 FIG. 16 is a flow chart for explaining the
contents of the decoding step (step ST1005) used in the

software in FIG. 15,



by 3-bit data (000)b to (1I1)b, a maxi num of eight 20 types of pixe

colors + pixel types (enphasizing effects) can be designated in
sub-picture data to be run-| engt h encoded/ decoded.

FIG 6 is a view for explaining run-Ilength conpression rules 11 to
15 which are used in an 25 encodi ng net hod accordi ng to anot her

enbodi nent of the pr esent i nventT on/ het ei n pi xel data constituting
sub- pi cture pixel data (run-length data) 32 in FIG 4

45 - consi sts of one bit. According to rule 11 on

Lhe Aft 1O 10 FLS e ropomt o s LR kool GRS, o
4 bits. In this lceq*§gech t&%\grjerssstedg éubt—i)ir&m%edgté th_:i.xel data has a

2-bit configuration), and analyzes its contents (see

FIG. 4). The data is then decoded on the basis of the

5 analyzed contents of the header. The number of lines

and the number of dots of the data are designatedl

When the number of lines and the number of dots are

designated (step ST1001), the line count and the dot

count are initialized to "0" (steps ST1002 and ST103).

10 Microcomputer 112 sequentially receives the
data bit string following sub-picture unit header 31,
and counts the number of dots and the dot count.
Microcomputer 112 then subtracts the dot count from the
number of dots to ébtain the number of pixels followed

15 (step ST1004).

Upon calculating the number of pixels followed in
this manner, microcomputer 112 executes decoding in
accordance wi;h the number of pixels followed (stép
ST1005) .

20 Affer the decoding processing in step ST1005,
microcomputer 112 adds the dot count to the number of
pixels followed to obtain a new dot count (step
ST1006) .

Microcomputer 112 sequentially loads data and

25 executes the decoding processing in step ST1005. When
the accumulated dot count coincides with the initially

set line end count (the position of the end of the



nunber, of pixels followed, and the next 1 bit represents pi xel data

(information such as a pixel type). If, for exanple, 1-bit pixe
data "0", it indicates a background pi xel of a sub-picture. If this
data is 10 "1", it indicates a pattern pixel of the sub-picture.
According to rule 12 on the second rowin FIG 6, when 8 to 15

I dentical pixels continue, one encoded ~ data unit is constituted by
8 bits. In this case, the first 3 bits represent a codi ng header
(e.g., 0000) 15 i ndicating that encoding is based on rule 12, the

b t 4 bit nt _th i xel. f.oll
Poxt 3 bt reproobhi®) p SEFrhapnBilBE 120 RLERL Rares ascopitngl HE8retetne
e dg@gn

third rowin FIG Ry to 127 _identhgal pixels continue, one
encoded 20 dg 5 ﬁn%%nls cons{%EEtg %§e§2§gﬁPg?)'ln this case, the

first 4 bits representsa eodigg-Daadetats gs. p9PA0kIignea (vbBUiGALEAG t hat

encoding i s based on ru subsequent 7 bits represent "the
nunber of pixels griposa)fobhmmpdaatadisheeneysbdl (Btbpr 6pLOSEANS PiThe!

data. 25 According to rule 14 on the fourth rowin FIG 6,

5 line count is then incremented by one (step ST1009).
The processing in steps ST1002 to ST1009 is repeated
until the final line (NO in step ST1010). If the
current line is the final line (YES in step ST1010),
the decoding processing is terminated.

10 For example, FIG. 16 shows the contents of the
decoding processing in step ST1005 in FIG. 15.
From the beginning of this processing, 2 bits are
obtained, and it is checked whether the bits are "0".
This determination step is repeated (steps ST1101 to
15 ST1109). With this processing, the number of pixels
followed, i.e., the number of continuous runs,
corresponding to run-length compression rules 1 to 6 is
determined (steps ST1110 to ST1113). -
After the number of continuous runs is determined,
20 the subsequent 2 bits obtained afterward is used as a
pixel pattern (pixel data; pixel color information)
(step ST1114).
When the pixel data (pixel color information) is
determined, index parameter "i" is set to 0 (step
25 ST1115). Until parameter "i" coincides with the number
of continuous runs (step ST1116), a 2-bit pixel pattern

is output (step ST1117), and parameter "i" is



when identical pixels continue froma sw tching point of a data
unit of encoding to the end of a line, one

- 46 - encoded data unit is constituted by 8 bits. In this

case, the first 7 bits represent a coding header (e.g., 0000000)

I ndicating that encoding is perforned according to rule 14, and the
next 1 bit represents 5 pi xel data.” - According to rule 15
on the sixth rowin FIG 6, if the length of 1-line conpressed data
PXD i s not an integer multiple of 8 bits (i.e., not byte-aligned)

at the end of & pixelopLRE L yneh (80, Lo PP £1C0%RRodOton cBlE) data

arranged, 4-bit ressed

to mke 1-line ﬁg@ffésggn&ﬁ&a EXOune unit £61 OELEECY LetaBYbAHG L (-

processing is completed.
As described above, according to this sub-picture
5. decoding method, sub-picture data can be decoded by
simple processing, i.e., only determination processing
for several bits, data block separation processing, and
data bit counting processing. For this reason, a large
code table used in the conventional MH coding method or
10 the like is not required, and the processing/arrangement
for decoding encoded bit data into original pixel
information can be simplified.
In the above embodiment, the encoded bit length of
identical pixels corresponding to one unit can be
15 determined by reading a maximum of 16-bit data in a
decoding operation. However, the encoded bit length is
not limited to this value. For example, the encoded
bit length may be 32 or 64 bits. However, as the:bit
length increases, a data buffer having a larger
20 capacity is required.
In addition, in the above embodiment, pixel data
(pixel color information) includes pieces of color
information of three colors selected from, e.g., a
16-color color palette. Instead of using such pixel
25 data, pieces of amplitude information of the three
primary colors (e.g., red R, green G, and blue B; or

intensity Y, chroma-red Cr, and chroma-blue Cb) can be



An i mage encodi ng nmet hod (an encodi ng net hod usi ng run-1|ength

coding) will be described in detail next 15 wth reference to FIG 7.
FIG 7 shows a case wherein pixel data constituting sub-picture

pi xel data (run-length data) 32 in FIG 4 is constituted by the
first to ninth lines, 2-bit pixels haV|ng a maxi mum of four types
of 20 contents) are arranged on each |ife, ~and charact er

patterns "A" and "B" are expressed by the 2- b|t pi xel s on the.
respective lines. The manner of encoding (run- | engt h conpressing)

t he pi xel data on each Ii det.ai

As indicated by tﬁéPEEEE?QeBYt%oﬁlﬁnpﬁfﬁﬂ 9ag3n "rhet i Inlngd &s%%kgoﬁ ce

g oonst bt ed DY pbpr 9Eni ¥BE tb%specitic BBIbE Thtbohtichypes) of pixel

FIG. 17 shows a modification of the embodiment of
FIG. 11. In the embodiment of FIG. 11, the coding
5 header is separated by microcomputer 112 in software
basis. On the other hand, in the embodiment of
FIG. 17, the coding header is separated based on the
hardware in decoder 101.
More specifically, as shown in FIG. 17,

10 ~sub-picture data SPD subjected to the fun-length
compression is sent, via data I/0 102, to the internal
bus of decoder 101. Sub-picture data SPD on the
interﬁal bus is sent to memory 108 fhrough memory
controller 105, and is then stored in memory 108. The

15 internal bus of decoder 101 is connected to coding data
separator 103, to continuous code length detector 106,
and to header separator 113 which is coupled to
microcomputer (MPU or CPU) 112.

Sub-picture unit header 31 of the sub-picture data

20 read from memory 108 is read by headexr separator 113.
Separator 113 detects various parameters shown in
FIG. 4 from read header 31. Based on the detected
parameters, separator 113 sets at address controller
109 the start address (SPDDADR) of decoding; at display

25 activator 110 the information (SPDSIZE) of the display
width and display height of the sub-picture as well as

the display start position of the sub-picture; and at



| mage.,data (00)b represents the pixel color of the background of

the sub-picture; 2-bit imge data (0l)Db, t he pi xel col or of
characters "A" and "B" in the sub- picture; and 2-bit inage data
(10)b, an enphasizing 5 pi xel color with respect to sub-picture
characters "A" and "B". When the original inmage
contai ning characters "A" and "B" 1§ stanned by a scanner or the

| i ke, these character patterns are read, fromthe left to right of
10 each scanning line, in units of pixels. The picture dat a

r ead t hi t t
noner al 2001 - HES PR ReRRTRe SR CPOS e qoprafPlBhEfl PXnEChGRBRsS
later) for ‘perform é‘&s the rir’{kaéf”gt&*h.gggpésféS!LR@oQﬁa%@oﬂnp&Eeeer ggent

i nvention. 15 I S enco can be constituted by a m croconputer

(MPU or CPU) in whichys tMﬁéelﬁQErﬁ%fcﬂégﬂgtéHQ bengbhresponding
conpressi on based on rules to 6 described wt reference to FIG

5 runs. This enc@gféu§9f153!‘@éﬁsw[id)9 110, anee1d3§crlbﬁdréateér\4\nth
reference to the flow charts in
5 microcomputer 112 can access the parameters stored in
the circuit blocks.(109, 110, and 103).

Address controller 109 accesses memory 108 through
memory controller 105 in response to the starting
address (SPDDADR) of decoding set at the register of

10 controller 109, so that the reading of the sub-picture
data to be decoded starts. The sub-picture data read
from memory 108 is supplied to coding data separator
103 and to continuous code length detector 106.

The coding header (e.g., 2 to 14 bits of rules 2

15 to 5 in FIG. 5) of run-length-compressed sub-picture
data SPD is detected by continuous code length detector
106. The number of pixels followed with respect to the
same pixel data within sub-picture data SPD is deéected
by run-length setter 107 in accordance with the signal

20 from continuous code length detector 106.

Another decoding method differing from the
decoding method of FIGS. 15 and 16 will be explained
with reference to FIGS. 17 to 21.

fIG. 18 is a flow chart for explaining the former

25 processing of the image decoding (run-length expansion)
according to another embodiment of the present

invention.



20 .FIGS. 13 and 14. Encodi ng processing of run-Ilength
conpressing a sequential bit string of character pattern "A" and
"B" read in units of pixels will be described bel ow

In the case shown in FIG 7, a source inage is 25 assunmed to have
three color pixels. Mre specifically, In picture data (the
sequential bit string of character - 7%arterns "A" and "B") to be
encoded, background col or - 48 -
pixel "[err]" is represented by 2-bit pixel data (00)Db, character
color pixel "#" is re

enphasi zi ng col or pi X@{heérgnntt}}ee(sj (@/COZ&PA(} r%%%’gtlsse'nt’é%s%?/cgf‘%?té%é}g? grg?a
f:;?l) te)d ;’he bi t Codr‘)gl-'c;oeqémqulh_cgf: I-ZBG.Ofl'Pig&eé J‘.jr?f@la(flzged P(Q.&.r, Ogégiétgl*go
are cleared and counters are reset). Thereafter, sub-
picture unit header 31 is read, and the contents
5 (various parameters shown in FIG._4) of header 31 are
set at internal registers of header separator 113 (step
ST1200).

After the parameters of header 31 are set at the
registers of header separator 113, microcomputer 112 is

10 ' informed of the end status of_;eading of header 31
(step ST1201).

When microcomputer 112 receives the end status of
header reading, it designates the start line of
decoding (e.g., SPLine 1 in FIG. -4). The designated

15 start line of decoding is sent to header separator 113
(step ST1202).

When header separator 113 receives the designated
start line of decoding, separator 113 refers to tﬁe
various parameters set in its own registers. Then,

20 according to the parameters set in the registers of
separator 113, the following data set operations are
performed (step ST1203):

* the designated decoding start line address
(SPDDADR.in FIG. 4) and the decoding end address

25 (SPEDADR in FIG. 4; the address obtained by relatively-
shifting by one line from the start line address) are

set at address controller 109;



For the sake of sinplicity, in the case shown in FIG 7, the

display width of picture data (sub-picture data) to be encoded is
set to be 16 pixels, and the 10 nunber of scanning lines (display

hei ght) is set to be 9 lines. | mage data (sub-picture
data) obtained froma scanner is tegforarlly converted into a
run-1ength val ue by the m croconput Consi der the
first line at the |ower portion in FIG 7. Three continuous pixels
"[err" are converted into ([err]*3); subsequent 1 pixel "0", (0*1);

b t 1 pixel "#", #*1 "o
zﬂbzggﬂgzt cogirﬁuous 3 plxelsﬁigyi%%§¥% ﬁb%%%&é?ﬁfglsgu éwh%nﬁ 1 pIXI
n 0" 0*
subsequent 1 pi(xe spoféiP(%g@fb)q{lé and Haé;;%i&(fédjlgﬂ%‘sp ét#‘j# géﬁféiZE in

([err]*1). - FIG. 4) /¥%é1§é¥ﬂﬂﬁ dfﬁblé?“ééﬂf%%éwrtbfol“&ﬁé”ﬁd'ate 25
portion in FIG 7, the run | ength data (before conpressed) on the
first line becomes * the width of display (LNEPIX; although not
5' shown, LNEPIX is part of SPDSIZE in FIG. 4 and
indicates the number of dots on one line) is set at
coding data separator 103.

Address controller 109 sends the decoding

addresses to memory controller 105. Then, the data to
10 be decoded (i.e., compressed sub-picture data SPD) is

read, via memory controller 105, from memory 108 to

coding data separator 103 and to continuous code length

detector 106. 1In this case, the read data is set at

respective registers of separator 103 and detector 106
15 in unit-of R bytes (step ST1204).

Continuous code length detector 106 counts the
number of 0-bit of the data read from memory 108, and
detects the coding header corresponding to eitherﬁof
rules 1 to 5 shown in FIG. 5 (step ST1205). Details of

20 detection of the coding header will be described later
with reference to FIG. 20.

Then, continuous code length detector 106
generates separation information SEP.INFO. corre-
sponding to either of rules 1 to 5 shown in FIG. 5

25 (step ST1206).
More specifically, for example, when the count of

0-bit of data read from memory 108 is zero, separation



- 49 -. This data is constituted by a conbi nati on of inmage

I nformati on such as a character color pixel, and the nunber of -

pi xel s foll owed which represents a continuation count. 5
Simlarly, the pixel data strings on the second to ninth Iines

i ndi cated by the upper portionin FIG 7 becone the run-length data
strings on the second to ninth 17 né0 i rdi cat ed by the internediate
portion in FIG 7. 10 Consi der the data on the first

line. Since 3 background col or pixels "[err]" continue fromthe

P T e AT A . | LG Sope -39 50T,
line are encodedngh the count of 0-bit of data read from memory 108 is
| two, separation information SEP.INFO. indicating rule 2
is obtained; when the count of 0-bit of data read from
5 memory 108 is four, separation information SEP.INFO.
indicating rule 3 is obtained; when the count of 0-bit
of data read from memory 108 is six, separation
information SEP.INFO. indicating rule 4 is obtained;
and when the count of 0-bit of data read from memory
10 108 is fourteen, separation information SEP.INFO.
indicating rule 5 is obtained. The separation
information SEP.INFO. thus obtained is sent to coding
data separator 103.
In accordance with the content of separation
15 information SEP.INFO. from continuqus code length
detector 106, coding data separator 103 sets the number
of pixels followed (PIXCNT; run information) at run
length setter 107. Further, coding data separato; 103
sets at pixel color output stage 104 the 2-bit pixel
20 data (pixel color data picked up from the sub-picture
data packet) subsequent to the number of pixels
followed. At this time, current count value NOWPIX of
a pixel counter (not shown) in separator 103 is
incremented by number PIXCNT of pixels followed (step
25 ST1207).
FIG. 19 is a flow chart for explaining the latter

processing (subsequent to node A in FIG. 18) of the



15 . (1100), which is a conmbination of 2 bits (11) representing

"3" and (00) representing background col or pi xel "[err]".

Since the next data on the first line is 1 pixel "O', rule 1is
used. As a result, next pixel "0", 20 i.e., (O1), onthe first line
I s encoded into (0110), which is a conmbination of 2 bits (01)
representing "1" and (10) representing enph%%izTng col or pixe
" Since the next data is 1 pixel "#", rule 1 is 25

used. As a result, next pixel "#', i.e., (#*1), on the first line

s encoded into (D101} MLEINES Aun-rengtn COUBLABIERT ShcBollhy (1)
representing Chargﬁégﬂefogﬁgogiﬁgﬁt"§E éﬁgepggééhgnfnvention.

In the former step ST1203, coding data separator
103 is informed, by header separator 113, of the numbér

5 . LNEPIX of pixel data (the number of dots) of one line
corresponding to the display width of the sub—piéture.
Coding data separator 103 checks whether the value
NOWPIX of the internal pixel counter of separator 103
exceeds the value LNEPIX of the informed one-line pixel
i0 data (step ST1208).

In step ST1208, when the pixel count value NOWPIX
is equal to or larger than the one-line pixel data
value LNEPIX (NO at step ST1208), the internal register
of separator 103, to which one byte data is set, is

15 cleared, and the pixel count value_NOWPIX becomes zero
(step ST1209). At this time, if the data has been
byte-aligned, the trailing 4-bit data is discarded or
neglected. On the other hand, when the pixel couht
value NOWPIX is smaller than the one-line pixel data

20 value LNEPIX (YES at step ST1208), the internal
register of separator 103 is not cleared, or the state
of the internal register remains.

Run length setter 107 responds to the number
PIXCNT (run information) of pixels followed set at the

25" former step ST1207, to dot clock DOTCLK determining the
rate of transferring the pixel dots, and to horizontal-

and vertical-sync signals H-SYNC and V-SYNC for



corresponding to pixels "###..." are enclosed with the br oken

lines in the internediate and | ower portions in FIG 7). 5
Simlarly, (0*1) is encoded into (0110); ([err]*3), (1100); and
(0*1), (0110). Since the subsequent data on the first line
are 4 pixels "####", conpression rule 2 in FIG 5 is used.

As a result, pixels "####", i.e., (#*4),‘on8?he“first 10 line are
encoded into (00010001), which is a conbi nati on of 2-bit header
(00) representing that rule 2 is used, 4 bits (0100) representing

h nb f i xel.s foll " 4" 0 h
Lbe rumher o, (tﬁxngafﬁan@ﬁﬁgosLszgﬁﬁapﬁg%e-- b by’ BRLEBILGRchar sct e
with the broken Ilges 9 Flfh %Esponfe"ﬁp th §aggeogh§ iﬁgﬁggres dat a

on the first Ilne i'S uSe

pi xel "0", %epétgofoQe})105593989g?Q ngt?iggiég)Péyydaq iyrfal

conblnatlon of 2 representing representing
enphasi zi ng col or pExebp’ 81GNAL) which is pPoR¢@elin@okashadatidPpibia first

lineis 1 "[err]",
5 color output stage 104 to output for a required period
of time the pixél data set in stage 104. The generated
PERIOD SIGNAL is sent to pixel color output stage 104
(step ST1210).
Pixel color output stage 104 outputs, as display

10 data of the decoded Sub—picture, the separated data
(e.g., pixel data indicating the pixel color) set at
the former step ST1207 for a period during which the
PERIOD SIGNAL is being sent from run length setter 107
to output stage 104 (step ST1211). |

15 - fhereafter, the sub-picture display data thus
obtained can be properly superimposed to a main picture
by a specific circuit block (not shown), and an image
of the superimposed main/sub-picture can be displgyed
on a TV monitor (not shown).

20 After the output processing of the pixel data at
step ST1211 is completed, if the data to be decoded
remains, the flow returns to the former step ST1204 (NO
at step ST1212).

Whether or not the data to be decoded remains can

25 be determined by checking if coding data separator 103
complétes the data processing for the end address

(SPEDADR) of the sub-picture display data set by header



rule Lis used. As a result, pixel "[err]", i.e., ([err]*1), is

encoded into (0100), which is a conbination of 2 bits (01)
representing "1" and (00) representing 25 background col or pi xel
"[err]". In the above nmanner, run-length data
"[err]*3/0*1/#*1/*1/[err]*I 3/0*1/#*4/0*1/[€§r]* 1"

- 51 - (before conpressed) on the'fiTst line is run-length
conpressed into (1100) (0110) (0101) (0110) (1100) (0110)
(00010001) (0110) (0100), thereby conpleting the encodi ng of the
first |ine. 5 he sanme manner as descri bed above, encoding
proceeds up to tfma%ﬁﬁﬁﬁ?%l#%éa Al the data on the ninth line are

i dentical background Gl f X8l to be decoded remalfisthb$ €RS€data
conpression rule 5 in

processing up to the end address is completed (YES at
step ST1212), it is checked whether a display enable

5 signal (DISPLAY ENABLE) from display activator 110 is
active or not. Note that activator 110 generates the
active (e.g., high-level) display enable signal unless
activator 110 receives a data end signal (DATA END
SIGNAL) from address controller 109.

10 Even when the decoding of current data has already
been completed, if the display enable signal is still
active, it is determined that the current state is in
the display period of the sub-picture (YES a£ step
ST1213). 1In this case, display activator 110 sends a

15 color;switch signal to run-length setter 107 and to
pixel color output staée 104 (step ST1214).

At the time when the color switch signal is sent,
pixel color output stage 104 already receives "
insufficient pixel color data from insufficient pixel

20 color setter 111. Whén output stage 104 receives the
color switch signal from display activator 110, the
pixel color data to be output is switched to the
insufficient pixel color data obtained from
insufficient pixel color setter 111 (step ST1215).

25 Then, so long as the display enable signal is active
(or in the loop of steps ST1213 to ST1215) during the

display period in which no sub-picture data to be



FIG 5.is used. As a result, run-length data "[err]*16" 10 (before

conpressed) on the ninth [ine is encoded into 16-bit data
(0000000000000000), which is a conbi nation of 14-bit header
(00000000000000) representing that i dentical background col or

pi xels "[err] ..." continue to the gnd of the line and 2-bit pixel
data 15 (00) representing background 881 or pi xel "[err]™

Not e that encodi ng based on rule 5 is used when data to be
conpressed starts mdway along a |line and continues to the end of
the line.

20 of proce§%??ﬁ)?QO%¥T%%OSt€Be i%ﬁ %dL$ é%g%%grﬁﬁngﬁbﬂﬁﬁgthﬁg fLow
density optical d}sks,hayipg n%}@%?{é@éh?npfggfdggl% 9rov1%88 B?
on 0 he

basi s of the present Tnven ack
i nformation on- thfné@ffléigﬁt %pggihgé or setterm&ib the fl ow of processing
fromthe step of br oa castlng cable-distributing i mage i nformation

encoded on the baSIS Q@nt@ﬁep6€ﬁé¥“héﬁﬁen&héﬁ tRet88splay enab3beBRighal
recei vi ng/ pl ayi ng back-the information on
5 is inactive, it is determlned that the display period
for the decoded sub-picture elapses (NO at step
S§T1213). 1In this case, display activator 110 supplies
microcomputer 112 with an end status indicating that
the decoding of the sub-picture(s) of one fraﬁe is
10 completed (step ST1216). The_decoding of the sub-
picture(s) in one screen image (or one frame) is thus
completed.
FIG. 20 is a flow chart for exemplifying the
content of the coding header detection step ST1205
15r shown in FIG. 18. The processing of the coding header
deteciion can be executed by continuous code length
detector 106 shown in FIG. 17 (or FIG. 11).
First, continuous code length detector 106 ié
initialized so that its internal status counter
20 (STSCNT; not shown) is set to zero (step ST1301).
Then, the contents of two-bit subsequent to the data
which has been read from memory 108 to detector 106 in
unit of byte are checked. When the contents are "00"
(YES at step ST1302), counter STSCNT is incremented by
25 1 (step ST1303). If the checked two-bit does not reach
the end of one byte (NO at step ST1304), the contents

of next two-bit are further checked. When the contents



- 52 . user/subscri ber side. Assume that run-1length

data before conpressed |ike the one shown at the internediate
portion in FIG 7 is i nput to encoder 200 in FIG 10. Encoder 200
performs 5 run-1 ength conpression (encoding) of the input data by

sof tware processing based on conpression rules 1 to 6 in FIG 5.
When data of a logic structure |ike the one3hown in FIG 2is to
be recorded on optical disk GDin 10 FIG 1, encoder 200 in FIG 10
perfornms run-length conpressi on processing (encodi ng processing)

W th respect to sub-picture data in

data required to ¥hpitt pqo cal YRR &t &Fep S'I%3§%}e %‘P‘é’bt‘?ﬁp%'{‘S%/@Tehﬁoder

,[Zgg Is?aﬁldg d;.OOfT eS‘l%:\'hedrat1a'ncremented’jlr CP”PsfteeSgeéer?oi)he basis of, e.g.,

After repeating the processing of the loop of
steps ‘ST1302 to ST1304, if the checked two-bit reaches
5 the end of one byte (YES at step ST1304), it is
determined that the coding header of FIG. 5 is
constituted by more than 6 bits. In this case,
continuous code length detector 106 reads next one byte
data from memory 108 (step ST1305), and status counter
10 STSCNT is set to "4" (step ST1307). At this time, the
same one byte data is read by coding data separator 103.
After status counter STSCNT is set to "4", or the
contents of two-bit checked at the former step ST1302
is not "00" (NO at step ST1302), the content of status
15 counter STSCNT is established, and the established
content is output as the content of the coding header
shown in FIG. 5 (step ST1307).
More specifically, when the established contént of
status counter STSCNT is "0", the coding header of rule
20 1 of FIG. 5 is detected. When STSCNT = "1", the coding
header of rule 2 is detected. When STSCNT = "2", the
coding header of rule 3 is detected. When STSCNT =

"3", the coding header of rule 4 is detected. When

STSCNT = "4", the coding header of rule 5 (the same
25 pixel data continues up to the end of line) is
detected.

FIG. 21 is a flow chart for explaining the image



MPEG (Mbdtion Picture Expert Goup), and the conpressed digital data

are sent to laser cutting nmachine 202 or nodul ator/transmtter 210.
In laser cutting nmachine 202, the MPEG conpressed 20 data from encoder
200_is recorded on a nother disk (not shown) to manufacture
optical disk master 204. I n two-sided high-density optica

di sk production pl ant 206, the infoPfation of naster 204 is
transferred onto, e.g., a laser beamreflecting filmon a 0.6-mm
25 t hi ck pol ycarbonate base. Two |arge-capacity pol ycar bonat e

base on whi ch differeat Bieces of nasterd. c thinformatiton are .
respectively tranSPEPFBJIPEPESFBINEAFEOrding to the present invention,

5% (or = v o SBACAFU el FrORRA AGTEl BhBsagye st oec ot ca
First, thé respective blocks in decoder 101 of
FIG. 11 or FIG. 17 are initialized, and line counter
5 LINCNT (not shown) is cleared to zero (step ST1401).
Then, microcomputer 112 (FIG. 1l1) or header separator
113 (FIG. 17) receives the header read end status sent
at step ST1201 of FIG. 18 (step ST1402).
The content (zero at initial) of line counter

10 LINCNT is sent to microcomputer 112 (FIG. 11) or header
separator 113 (FIG. 17) (step ST1403). Microcomputer
112 or header separator 113 checks whether the received
status is the end status (step ST1206 of FIG. 18) of
one frame or one screen (step ST1404).

15 If the received status is not_the end status of
one frame (NO at step ST1405), the processing waits for
the end status. When the end status is received (YES
at step ST1405), line counter LINCNT is incrementéd by
one (step ST1406).

20 When the content of incremented counter LINCNT
does not reach the end of line (NO at step ST1407), the
decode processing of FIGS. 15 and 16, or the decode
processing of FIGS. 18 and 19 is restarted (step
ST1408), and the processing returns to step ST1403. To

25 repeat the restart of decoding (steps ST1403 to
ST1408), the run-length-compressed sub-picture can be

"scrolled while it is decoded.



surface). Doubl e-si ded hi gh-density optical disks OD mass- 5

produced by plant 206 are distributed to various types of markets
and to users. Distributed disk QD is played back by disk

pl ayer 300 of the user. Disk player 300 includes decoder 101

for decodi ng data encoded by encoder 200 iné9 original 10 I nformati on.
The i nformation decoded by decoder 101 ~ Ts sent to, e.g., a nonitor
TV of the user to be visualized. In this manner, the end user can
enj oy the original picture information froml arge-capacity

disk OD. 15 he conpressed infor | on,_sept . f er. 2

to nmodul ator/transmtt ?aﬁﬁﬁfﬁ%’ﬁ% IdgE% ?%ﬁgg%%r%gn%QEPQﬁSHEQQWE?HQQer

predet erm ned st apgiaege AMERLANSHL LR oFOline (vEs, SXAHPLE: shifos

conpressed picture 1n encoder cas?éd

through a satell iﬁﬁe(@ﬁ%e C%Pocessim oAgh, €04 ££3PRER NG AYHh PnbNber BRLI ON.

Al ternatively, npressed picture information from éncoder 200
IS transnmigl egl & HoMos ar LaPLlged 212) , together with

5 FIG. 22 is a block diagram for explaining the
brief configuration of an optical disk record/playback
apparatus in which the encoding and decoding of the
present invention are executed.’

Optical disk player 300 of FIG. 22 basically has
10 the same configuration as a conventional optical disk
playback apparatus (such as a compact disk player or a
laser disk player). However, optical disk player 300
has a special configuration that a digitai signal,
obtained before decoding the run-length-compressed
15 image information (i.e., an encoded digital signal),
can bé output from inserted optical disk OD on which
recorded is image information containing run-length-
compressed sub-picture data according to the presént
invention. Since the encoded digital signal is
20 compressed, the transmission bandwidth necessary to the
encoded digital'signal can be narrower than that
necessary to non-compressed data.
The compressed digital signal from optical disk
player 300 is on-aired or is output to a communication
25 cable, via modulator/transmitter 210.
The on-aired compressed digital signal or the’

cable-output compressed digital signal is received by



correspondi ng audi o i nformati on. The conpressed picture/audio

I nformation 25 broadcasted or transmtted through the cable is

recei ved by receiver/denodul ator 400 of a user or subscri ber

Recei ver/ denodul at or 400 i ncl udes decoder

- 54 - 101 for decoding the data, encoded by encoder 200 into

the original information. The informati®n %gcoaed by decoder 101 is
sent to, e.g., the nonitor TV of the user to be visualized. In this
manner, the end user 5 can enjoy the original picture information from

th d_pi | | b d ;
Lransri tted ¢ hr OEGhoE Kt ¢anptasul ALSE ob B R IER b e BbppEibog og: an
showi ng an enbodbEdlver 400 is(PPOvIALE"LRERIaSRBARL' GBY' ABKiQG @ecoder

har dware for

configuration as shown, for example, in FIG. 11 or
FIG. 17. Decoder 101 of receiver 400 decodes the
5 compressed digital signal having been received and
demodulated, so as to output image information
containing the original sub-picture data before
encoded.
In the configuration of FIG. 22, when the
10 transmission system of the transmitter/receiver has an
average bit rate of more than about S5M-bit/s, high-
guality multi-media video/audio information can be
transmitted.
FIG. 23 is a block diagram for explaining a case
15 wherein image information encoded on the basis of the
present invention is exchanged between two arbitrary
computers through a communication network (e.g., an
internet). '
User #1 having user’'s source #1, which is managed
20 by a host computer (not shown), has personal computer
5001. Various input/output devices 5011 and various
external. memory units 5021 are connected to computer
5001. Modem card 5031 incorporating the encoder and
the decoder of the present invention and having a
25 function required for communication is inserted in an
internal slot (not shown) of personal computer 5001.

Similarly, user #N having user’'s source #N has



10 .executing i mage decodi ng (run-Ilength expansi on) based on the

present invention. Decoder 101 (see FIG 10) for decoding

run-| ength conpressed sub-picture data SPD (corresponding to data
32 in FIG 3) can have an arrangenent |ike the one shown in FIG
11. 15 A sub-picture data decoder for run-length

expandi ng a signal containing run-Iength‘co%%reSSed pi xel data
having a format |i ke the one shown in FIG 4 wi |l be described
below with reference to FIG 11. As shown in FIG 11, decoder

: q ] whi e o ;
merory BRSPSt i e Tario bt ihkEriBhEn Tarites ™
for controlling t€@1$gr %gf%%f%%%n?%%ePFgPr%eﬁgggn??its sozﬁoQEFnuous code

| ength detector 1 nuousS code I'engt h

(codi ng header) Oéogﬂscy@att§g§(§%@éer SO%PCkﬁo&éﬁQ”&éPﬁ EgRyi nformation of

encoded data (run- conpressed pixel data) read out from
menory 108, incoSPofst I Rg Ot PUEnSERSF ahhQ@Nth8f Q68BELPNEOEKEhe

5 present invention and having a function required for
communication is inserted in an internal slot (nof
shown) of personal computer 500N.

Assume that user #1 operates computer 5001 to
communicate with computer 500N of another user #N

10 through line 600 such as an internet. 1In this case,
since both users #1 and #N have modem cards 5031 and
503N incorporating the encoders and the decoders,
compressed image data canlbe efficiently exchanged
within a short period of time.

15 FIG. 24 sﬁows a brief configu;qtion of a
record/playback apparatus for recording on optical disk
0D the image information encoded according to the
preseﬁt invention, and for playing back the recoréed
information to decode it according to the present

20 invention.

Encoder 200 of FIG. 24 is so constructed that it
performs the encode processing (corresponding to the
processing of FIGS. 13 and 14) similar to the.encode
processing of encoder 200 of FIG. 10, provided that

25 cencoder 200 of FIG. 24 executes the encode processing
based on a software or hardware (containing a firmware

or wired-logic circuits).



- 55 -. continuous code | ength; coding data separator 103 for

extracting one-bl ock encoded data in accordance with t he

i nformati on from conti nuous code | ength detector 106; run-length
setter 107 for receiving a signal 5 out put from codi ng data separator
103 and representing the run informati on of one conpression unit,
t oget her with a signal (period sTgn%p) out put from conti nuous
code length detector 106 and indicating the nunber of cont i nuous

bits "0"s, i.e., the nunber of data bits "O's continuing fromthe

10
f th di d f . | ock L atj h nb
spart of {he coding kg olecorg tafAE 2haKkinEad EFheHiELLEN baggrurter

of pixels foll rom S, Pl

out - stage 104 (Faéﬂ%&@%fﬁ%%‘éﬁﬁo&épeﬂoé06%£8§§i¥iQngﬁat?ﬁetBiX@b color

i nformati on from codin a Separator 1 ( périod signal
out put from rU“"&;@&E;?lh%?t& ef2 ¥y RLL modul&PHoRUAPURLAEATaEBE/EaLeE

I nformation only for
driver 702. The modulated record signal is sent from

5 - laser driver 702 to a high-power laser diode mounted in
optical head 704. A particular pattern corresponding
to the record signal is written in a magneto-optical
disk or phase-change optical disk OD by means of the
recording laser from optical head 704.

10 Thereafter, the information written in disk OD is
read by a laser pickup of optical head 706. The read
information is then demodulated at demodulator/error
correction circuit 708 in which an error correction is
performed, if necessary. The demodulated and error-

15 corrected signal is subjected to various data
processing at data processor 710 for audio/video
information, so that information, equivalent to the

~original information before recording, is played back.
Data processor 710 includes a decode processing

20 portion corresponding to, for example, decoder 101 of
FIG. 11. This decode processing porxrtion can perform
the decoding (i.e., expanding of compressed sub-picture
data) of FIGS. 15 and 16.

‘FIG. 25 shows an example of an IC device in which

25 the encoder of the present invention is integrated with
its peripheral circuits.

FIG. 26 shows an example of an IC device in which



correspondi ng interval; mcroconputer 112 for | oading t he header

data (see FIG 4) in sub-picture data SPD read out from nenory
108, and perform ng various types 20 of processing settings and
control operations on the basis of the | oaded data; address
control 109 for controlling the read/wite addresses of nenory
108; I nsufficient pix. color settePl11t in which col or

i nformati on corresponding to a line on which no run 25 information is
present is set by mcroconputer 112; and di splay activator 110 for

gﬁh?glmc?hpg ?Sdi Smh@/ daerc%%’er of the pcifesaen-li-:visncvreers:r}.oc}xr _itsggirlgfjekger‘aéend Vv\@i'Qh a

angt b’ conpr essed b BRI Hal DT sent to the oo

FIG. 27 shows an example of an IC device in which
the encoder and decoder of the present invention are

5 integrated with their peripheral circuits.

Thus, the encoder and/or the decoder according to
the present invention can be reduced to practice in a
form éf a semiconductor integrated circuit (IC). The
present invention,can be embodied by installing such an

10 IC in various apparatuses.

Generally, the data line on which the bit train of
compressed data (PXD) as shown in FIG. 9 is arranged
includes the image information of one horizontal
scanning line of a TV display screen. However, the

15 data line may include the image information of two or
more horizontal scanning lines of the TV display
screen, or may include the image information of all
horizontal scanning lines of one TV display screeh (or
one frame of the TV display screen).

20 Incidentally, the target of data encoding based on
the compreséion rules of the present invention is not
limited to the sub-picture data (color information with
respect to 3 or 4 colors) explained in the present
specification. When the portion of the pixel data is

25 constituted by more bit numbers, various information
can be packed in this portion.. For instance, if 8-bit

per one pixel dot is assigned to the pixel data,



internai bus of -decoder 101 through data 1/0O 102. Sub- 5 pi cture data

SPD sent to the bus is supplied to nenory 108 t hrough nenory
control 105 to be stored therein. The internal bus of decoder 101
is connected to coding data separator 103, continuous code | ength
det ect or 106, and m croconputer (MPU or CPU) 112. 10
Sub-picture unit header 31 of the sub-piCtuPé dat a obt ai ned from
menory 108 is read by m croconputer 112. M croconputer 112 detects
t he various parameters shown in FIG 4 fromread sub-picture unit

head 31. | it he d t t
15 %" Zdiress of 286:6RIRY PUPRADR) Crb Bei CkETaAnsee oy By i B
109; di spl ti 10, egai L nf ok patian (SPDSI ZE

ndi cati ng- L he di BFay =S it S8t ESon ko o nalR BIEERER) Gk and di spl ay

hei ght of the sub- As hasPbEbHM Bes2PdpeAdLBgvEAl AcERRANHPOL LA €Cei Ves
display 20 width (or the nunber of dots of the |line) of the sub-

picture. The paragﬁhgéﬁtd@heehedoa¥ HheteaamByt erkbZming decoddh®y Ry
stored in the internal registers of respective Circuit bl ocks
(109, 110, gand 10%kadilgreafitee, data, data is decoded in a small unit by
making bit data configurations conform to a plurality
of compression rules every time data is read in units
of bits. For this reason, according to the present
invention, a large code table need not be set in the
10 decoder unlike in the MH coding method. In addition,
the same data need not be read twice in an encoding
operation unlike in the arithmetic coding method.
Furthermorg, the decoding side may use a simple counter
for counting bit data but requires no multiplier in a
15 decoding operation unlike in the arithmetic coding

method. According to the present invention, therefore,

decoding processing can be made relatively simple.



m croconputer 112 can access the paraneters stored in 25 the circuit

bl ocks (109, 110, and 103). Address control l er 109 accesses
nmenory 108 t hr oughthis Sheet Has BefEREphqcont rol | er 105 in response to the
starting - 57 - addr ess

( SPDDADR) of decodi ulm !"ﬂﬂlmﬂregl ster of controller 109, so
that the readi ng of - 2data to be decoded starts. The
sub-picture data read fromnmenory 108 is supplied to coding data
separator 5 103 and to continuous code | ength detector 106.

The coding header (2 to 14 bits accordlethR Euheg 2to5in FIG
5) of run-length conpressed sub-picture: ata SPD is detected by

cpntinuous_code_lengtlbdetgc gEh?ddo e?éggi EhﬁnnEH? gmgglégnEthgggl

pi xel s of identical prcture data SPDi s técted
by run- body which is formed of a plurality of pixel data each

defined by a predetermined number of bits, wherein a

5 data block, containing same continucus pixel Hata, is
compressed as one unit of compression, said encoding
method comprising the steps of:

a compression data specifying step for specifying
the data block of the one compression unit of the

10 information integral body; and

a compression data generating step for generating
a compressed unit data block in accordance with a
coding header corresponding to a continuing number of
the same pixel data in the data block of the one

15 compression unit, with a number of pixels followed
indicating the continuing number of the same pixel
data, and with data representing the same pixel data in
the data block of the one compression unit. J
2. The method of claim 1, wherein said compression
20 data Qenerating step includes:

a step for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel data is not higher than 4, and

a step for assigning two or more but less than a

25 predetermined number of bits to the coding header when
the data length of the continuing number of the same

pixel data is equal to or higher than 4 but less than
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| engt he setter 107 based on a signal from conti nuous code length

det ector 106. More specifically, continuous code |ength

det ect or 108is SkagiHas BeenReplagaber of bits of "0" in the data read 15
from nmemory 108 in orﬂ the codi ng header (cf. FIG 5).
I n accordance with th I t ent of the detected coding
header, detector 106 supplies §Ep§ﬂatrbn I nformati on SEP. | NFO. to
codi ng data separator 103. 20 In response to separation
i nformati on SEP. | NFO., codi ng data separator 103 sets the

conti nuous pi xel ..nhunber run information) at run length setter
107. At ﬁlﬂ§%§%ﬁ%q%an§u@§? drator 103 sets the pixel data

(separated data indicatin h hxel | gr); at: pi ; : ut
stage 104 of a FIFO (fi'r s%—hltenﬁ‘e?ﬁé?- ggg)c‘ia)mf"‘l, d@yrpeel.zéltnh? hjl'rg&gclgéaei?%lp

coding data SeDariq'xtt@'gIJaq?’ b%ﬁg;“ti% arranged Ui Pidela MRE o Ofa thehite
sub- pi cture data, and conpare€s
bit length, and said compression data generating step
5 includes:

a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit

10 of compression continues up to the end of the data
line.

4, The method of claim 1, wherein the information
integral body is arranged on a data line of a finite
bit length, and said compression -data generating step

15 includes:

a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel.data continues up to an end of the data liné,
when the same pixel data in the data block of one unit

20 of compression continues up to the end of the data
line;

a step for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel data is not higher than 4, and

25 a step for assigning two or more but less than a
predetermined number of bits to the coding header when

the data length of the continuing number of the same
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- 58 -. t he counted pixel nunber with the display width (or the

nunber of pixels on one line) of the sub-picture. Here, if no

byte aligning is established when the decoding of one line is
conpleted (or if the thgkéﬁﬁiﬁ&mﬁkmmxd of one line data is not the integral

of the unit of odlng ata separator 103 di scards or
negl ects the trailing m g\ he Tiné? regarding as the
dumy data added at th dlng Run-l ength setter
107 supplies pixel color output stage 104 with a PERICD SI GNAL for
Crup " PP R on?tapfxe%—q%o?a%? of piffek Phall fobrl LR VAR =
vertical sync sigpa C. Pixel color out put stage 104
out puts the pixeli;l %?% %§%§fﬁoﬁ§g¥ data separator 103, as the

decoded di splay data, gurifige method é?ecﬁﬁihvf pﬁﬁéfglﬁftﬁgelﬂEéﬁhaQQBﬂ

out put si gnal PERI OD SI GNAL), or durlng the period of outputting
the integral body is arranged on a data line of a finite
5 bit length, said method further comprising:

a step for adding dummy bit data to the data block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

10 multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

6. The method of claim 1, wherein the information
integral body is arranged on a data line of a finite
bit length, said method fﬁrther comprising: |

15 a step for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel data is not higher than 4;

a step for assigning two or more but less th;n a

predetermined number of bits to the coding header when

20 the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number; and

a step for adding dummy bit data to the aata block
of the one compression unit so that a total bit length

25 of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

multiple of 8 when generation of the data block of the

THIS SHEET HAS BEEN

RWRR IO ) 0 1 {AOD
* c L M S *




same pi xel color. Wthin the above-nentioned active period of
the 20 PERI OD SIGNAL, if the start |line of decoding is changed
by -t he instructionlhﬁsm%ﬂhGEQQQQH £r 112, a certain | i ne(s) having

no run information ¢ ' . en the no-run-information
line(s) is(are) fou m”ﬂﬂH&”l decodi ng, insufficient pixel color
setter 111 sends 2 OR INFt))g f Ppreset insufficient pixel

col or to pixel color output stage 104. Then, pixel color

out put stage 104 outputs the data (COLOR I NFO.) of the

- 59 - insufficientwgixel.color frqg1+ns fficlient gi e Solor
setter 111, so | CMF SOTREEFEFUETH Phetiorcttthet i) 15 ©° pi?#?ré) i nput
to coding data separatpr I3 nethod of clalffrf, SPESELIAALLY. ihBoLhStgaA®
of decoder 101 in

integral body is arranged on a data line of a finite
bit length, said method further comprising:

5 a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel'data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data

10 line; and

a step for adding dummy bit data to the data block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

15 multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

8. The method of claim 2, wherein the information
integral body is arranged on a data line of a finite
bit length, said method further comprising:

20 a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data

25 line; and

a step for adding dummy bit data to the data block

of the one compression unit so that a total bit length

e
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5 FIG 11, if input sub-picture data SPD i ncl udes no I mage

data, mcroconputer 112 sets pixel color I nformati on as shortage
data in insufficient pix. color setter 111. A di spl ay
enabl e signal for 15 ‘ﬁﬂhbﬂgnﬁqﬁggpific 10 position on a nonitor
screen (not shown) [ decoded sub-picture is to be

di spl ayed is suppli I’"]/jﬂ”/j”{ di splay Yttivator 110 to pi x. col or
out-stage 104 in Sy smwith a horizontal/vertical sync signal
for a sub-picture imge. D splay activator 110 sends a 15

color switching si | t I X., cal or t-stage 104 in_. . nge
with a color inf d?%e}f%rﬁ)q%sﬁ’r]&% Sif 1 L}b ond COMPIeS T Bconpl el?&ﬁ%a.gg 4
After the processi setti f. mcr SXelgiy . 3 S

control 109 sendémg%:ﬂggétggﬁgggﬁﬁ @gfiousLE€§Fl bl%i%?% %ib%a égt% menory

control 105, Contxﬂajm{i?lé:qgf 8 when gqehﬂ%fbrg%fcﬁ}% d06a EP«S’&H\%@?a‘Eﬂe

separator 103, an run-len setter 107 en a pack

of sub-picture dajfe Fdnpfed SR Bt on the tdE@MINifat 8s | ¢&hgDLraad stored
I n menory 108,

5 9. A method of encoding an information integral
body which is formed of a plurality of pixel data.each
defined by a predetermined number of bits, wherein a
datalblock, containing same continuous pixel data, is
compressed as one unit of compression, and wherein the

10- information integral body is arranged on a data line of
a finite bit length, said encoding method comprising
the steps of:

a first step for specifying the data block of the
one compression unit of the information integral body;

15 a second step for generating a compressed unit
data block based on a coding header, a number of pixels
followed, and pixel data, wherein no-bit is assigned to
the coding header when a number of the same contihuous
pixel data is equal to or less than a first

20 predetermined number, and two or more bits but less
than a prescribed number of bits are assigned to the
coding header when the number of the same continuous
pixel data is more than the first predetermined number
but less than a second predetermined number, wherein

25 the number of pixels followed indicates the number of
the same continuous pixel data, and wherein the pixel

data indicates the same pixel data in the data block of

R 0




25 .Mmcroconputer 112 reads the contents of the pack header of
data SPD (e.g., a start address of decoding, an end addr ess of

decodi ng, a display s osj tion,

- 60 - a d?ﬁl hbct B °plagéd a di spl ay height). M croconputer .
112 sets a start addrEH ﬂﬁmy , , an end address of decodi ng,
di splay start positioh! idth,—a 98 - di spl ay height, and the
like in display activator 110 5 on the basis of the read contents.

At this tine, a specific bit configuration of conpressed pixel

dat a (Z-Ei'at I xel _data inp thi s.ggse) can be determ ned by

the contents of sbBEpPREUTR RAFTSHRAdRP 31 in FIG 4. The

oper it on o decoder IQLAT:A, 4868 " Ebfye g B E5REHS AT R
be descri bed. a specific number of bits which indicates that the same
pixel data continues up to an end of the data line,

5 when the same pixel data in the data bldck of one unit
of compression continues up to the end of the data
line; .and

a fourth step for adding dummy bit data to the
data block of the one compression unit so that a total

10 bit length of the data block of the one compression
unit becomes a multiple of 8-bit, if the total bit
length is not a multiple of 8 when generation of the
data block of the one compression unit on the data line-
is completed.

15 10. -The method of claim 9, wherein

no-bit is assigned to the coding header when a
data length of the same continuous pixel data in the
data block of the one unit of compression is lesss
than 4;

20 2-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but less than 16;

4-bit is assigned to the coding header when the

25 data length of the same continuous pixel data in the

data block of the one unit of compression is equal to

or more than 16 but less than 64; -
l”'}‘?-.‘i."i' SEHIEET HAS BESN
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When the start address decoding is set by m croconputer 112,
address control 109 sends carr ac spondi ng address data to nenory
control 105, and a'ﬁ@ Been Re rt signal to continuous code |ength
det ect or 106. “l“ onse to the sent read start signal,

conti nuous code Ieng sends a read si gnal to menory
control 105 to | oad encoded dat a (conpress sub-picture data 32).
Conti nuous code | ength detector 106 then checks whether all the
upper 2 bits of the read data are "0"s. If all the
bits are not "0"s, it Js det.erm ned t,d Iﬁggg t he
unit of conpression is é'sblq: 1S asfltﬂntesfi (tsoeethreulr%’ xﬂﬁ%%é% ht}%

If the bits (upp r § i tspd upper
4 bits) are checEC{ead?a qTetrﬁ%tHa St the” saItntére cor{lottlmbq'u term ned t hat

the block 1ength gata plock of the one unit of compression is equal to

or more than 64 but less than 256; and
5 1l4-bit is assigned to the coding header when the
same pixel data id the data block of one unit of
compression continues up to the end of the data line.
11. A method of decoding a bit train of a unit

of a compressed data block, which is obtained by

10 compressing same continuous pixel data as one unit of
compression, wherein the compressed data block
corresponds to at least part of an information integral
body formed by a plurality of pixel data each defined
by a predetermined-number of bits, and wherein the

15 compressed data block includes either a coding header
indicating data of a number of pixels followed, which
number data corresponds to the number of the same
continuous pixel data, or a coding header indicating
the number data of pixels followed as well as the same

20 continuous pixel data, said decoding method comprising
the steps of:

a coding header detecting step for detecting the
coding header from the data block of the one
compression unit contained in the information integral

25 body;
a continuous pixel number detecting step for

detecting the number data of the pixels followed, from
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- 61 -. of the unit of conpression is 8 bits (see rule 2 in

FIG 5). If the bits (upper 4 bits) are 0"s, the

subsequent 2 bits (UpRShePHRIBEGIRALLI Checked. |f they 5 are not "0"s,
it is determ ned that | @pot h of the unit of conpression
Is 12 bits (see rule H“m "IN!HL"HI G 5H). If the bits (upper
6 bits) are "0"s, the gﬂquent's bPPs Cupper 14 bits) are further

checked. 10 If they are not "0"s, it is determ ned that the bl ock
| ength of the unit of conpression is 16 bits (see rule 4 in FIG

géierninéd t hat t#%eLQ%Egiﬁz%%#ﬁgg¥t%4eg%%?%°%ége%gggh héékzréQSion s 16
bi ts, and identics‘écg'fé%iga‘gt.h a cont&RE!bBUERUPChA: hECHERALR dbhRcl e

(see rule 5 in he nunber o its o
pi xel data read upytQaid coding header detecting step;

a pixel data determining step for determining a
5 content of the pixel data in an uncompressed data block
of the one compression unit, in accordance with a
remainder of the data block of the one compression
unit, from which removed are the coding header detected
by said coding header detecting step and the number
10 data of the pixels followed detected by said continuous
| pixel number detecting step; and
a pixel pattern restoration step for arranging bit
data of the content determined by the pixel data
determining step, by a number indicated by the number
15 data of the pixéls followed detected by the continuous
pixel number detecting step, so as to restore a pattern
of uncompressed pixel data of the one compression unit.
12, The method of claim 11, wherein said -
contiﬁuous pixel number detecting step immediately
20 fetches a predetermined number of bits as the number
data of the pixels followed, when no-bit is assigned to
the coding header detected by said coding header
detecting step.
13. The method of c¢laim 11, wherein the
25 information integral body is arranged on a data line of
a finite bit length, and when the coding header

includes a specific number of bits indicating that the

* [ L M S *
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the end of the line is an integer nultiple of 8 the 20 pi xel data is
used as it is. If the nunber of bits is not an integer nultiple of

8, it is determ ned t W& Sheet Hag Been flegfl.ly dUMMY data is required at the end of

t he read data t ﬂaligning (see rule 6 in FIG 5).

Codi ng data separator Jmugﬂwﬁﬂ‘ bl ock data 25 (the unit of
conpression) of sub-pi ront 101 -penory 108 on the basis of
t he above determ nation result obtained by continuous code | ength

det ect or 106. - Codi ng
data separator 103 separatgs t@e extracted

62
1- bl ta,nto th
nunber of pixels POFFoREHSAnGata contippes up g ?8.8P90§%xg eigkgPo ©

i nformation). The,, . S€ d.d f ayeher of pixels foll owed
(RUN 5 | NFO, J118 s8R ét’@%ﬁ%igl £H§%ﬁe’s9e %‘Bgr%%sénd t he

a step for continuously outputting, up to the end
of the data line, bit data having the content
5 determined by said pixel data determining step.
14. The method of claim 11, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the

10 same pixel data continues up to an end of the data
line, said method further comprising:\

a step for continuously outputting, up to the end
of the data line, bit data having the content
determined by said pixel data determining step,

15 and wherein said continuous pixel number detecting
step immediately fetches a predetermined number of bits
as the number data of the pixels followed, when no-bit
is assigned to the coding header detected by said#
coding header detecting step.

20 15. The method of claim 11, wherein the
information integral body is arranged on a data line of
a finite bit length, said method further comprising:

a step for adjusting a total bit length of all of
the data blocks of the compression unit on the data

25 line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression unit

S StalT HAS BiLN

TV R




separat ed pixel data (SEPARATED DATA) is sent to pix. col or

out - stage 104. Di splay activator 110 generates a display

enabl e D@leet (1691001 Repltegnal ) for designating a sub-picture 10

di spl ay |nterval with a pixel dot clock ( PI XEL- DOT
CLK), a horizontal m%mg@%&mgH-SYNC) and a vertical sync

si gnal (V- SYNO) i th the - 102 djsplay start position

i nformation, the display width i nformation, and the display height
i nformation 15 received frommcroconputer 112. This display enable
signal is output to runléemgtp setter 107. Run-1length setter
107 receives a sﬁﬁha from continuous code Iength det ect or

106 and i ndicating whet

h bl ock d i h
line 20 end, andl%ont?l?ﬁ%o’ﬁestqbéite??a%#%{r?% %?%?% E):j!mrjlgs to.t ©
data separ at or 10%%nt dﬁ%"ﬁs blgl%gl Oﬁuxﬁ@&r%@@é‘éti Qn%t%%témgeggg%wous code

| engt h det ector a from eparator 103,

s selte ey o prefeteptlses pag e slathielilolpetlys
5 data of the pixels followed, when_no -bit is assigned to
the coding header detected by said coding header

detecting step,
and wherein said continuous pixel number detecting
step fetches a specific number of bits after the coding
10 .header as the number data of the pixels followed, when
bits within a predetermined range of bit numbers are
assigned to the coding header detected by said coding
header detecting step, said method further comprising:
a step for adjusting a total bit length of all of
15 the data blocks of the compression unit on the data
line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression ;nit
on the data line.
20 17. The method of claim 11, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
25 line, said method further comprising:
a step for arranging, up to the end of the data

line, bit data having the content determined by said

(T,




(out put enable signal) to pix. color out-stage 104 during an
I nterval corresponding to the nunber of dots.

- 63 - ThRiSKeet K6 Bedn Replicet age 104 i s enabl ed during an
interval in which an p s received from run-| ength
setter 107. In this mﬂmﬁﬁlﬂ" I L ol or out -stage 104 sends the

pi xel color informatio ived‘fréﬂ?coding data separator 103, as
decoded di splay data, to a display unit (not shown) in
synchronismw th the pixel dot clock (PIXEL-DOT CLK). That is, pix.

col or out-stage 104_oqutRQu t.he sape. .diLspl ay data corresponding to
t he pi xel patternplTET Haggoﬁ ?ﬁﬁ%gglagtgtgp’thgablock whi ch is being

decoded POR.CkSE LA 00 LA! ! PELERCBYRT1AARNAGE a1l of
pi xel color data continurng to the ['1ne end,
the data blocks of the compression unit on the data
line to a multiple of 8-bit, if the total bit length is
5 not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression unit
on the data line.
18. The method of claim 12, wherein the
information integral body is arranged on a data line of
10 a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
line, said method further comprising:
a step for arranging, up to the end of the data
15 line, bit data having the content determined by said
pixel data determining step; and
a step for adjusting a total bit length of all of
the data blocks of the compression unit on the daéa
line to a multiple of B-bit, if the total bit length is
20 not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression unit
on the data line.
19. A method of decoding a bit train of a unit of
a compressed data block, which is obtained by
25 compressing same continuous pixel data as one unit of
compression, wherein the compressed data block

corresponds to at least part of an information integral
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continuous code | ength detector 106 outputs a signal for a

continuous code length of 16 bits to coding data 15 separator 103, and
al so output, to rypglepath setter 107, a signal indicating that

i dentical pi xel dg Skxn%w%“miﬁlcﬁfinue up to the line end.

Upon reception of wﬂﬂi&wlﬂ al from continuous code length
detector 106, run- 107 outpUtleQO - an out put enabl e signa
(period signal) to pix. color out-stage 104 to keep the col or

i nf ormati on of_the encpded Qata in an enable state until hori zont al
115 changes t he sbaRY FrREdroY o8 PLYPRERGY a5 pixed, dnrd Rach SERESER" '
contents of a Sub%y a red?€%§$¥$§d Qngé%?ok'BftgsegagardQEBBQhBQmE%%er

i a I's i.e., coding I'rne

pr esent ese ay area a feco
play
- 64 - comprising the steps of:

a first step for detecting a coding header from
5 the data block of the one compression unit contained in
the information integral body;

a second step for immediately fetching a
predetermined number of bits as number data of the
pixels followed, when no-bit is assigned to the coding

10 header detected by said first step;

a third step for detecting, from the data block of
the one compression unit, the number data of the pixels
followed in accordance with a content of the coding
header, when prescribed bits are assigned to the coding

15 header detected by said first step;

a fourth step for determining a content of the
pixel data in an uncompressed data block of the one
compression unit, in accordance with a remainder ;f the
data block of the one compression unit, from which

20 removéd are the coding header detected by said first
step and the number data of the pixels followed
detected by either said second step or said third step;

a fifth step for arranging bit data of the content
determined by said fourth step, by a number indicated

25 by the number data of the pixels followed detected by
either said second step or said third step, so as to

restore a pattern of uncompressed pixel data of the one
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shortage may occur). I n decoder 101 in FIG 11, in order to
cope with such a case, pixel color data for conpensating for a

| ine shortage is prepared in advance. Wien a line 5 shortage is
actual | y detect ed, tmlscsuéemdaiBeQJKT@a' node is switched to an

I nsufficient pixel col node. More specifically,
when a data end si gnal ﬂ”ﬁ

uppl ed % o address control 109 to

di spl ay activator | ay activator 110 sends a col or
switching 10 si gnal (CO_O? SWSIGNAL) to pix. color out-stage 104.

In response to this _swtchin tg_nal pi x. col or out- stage 104
switches the nodé& <GP &?ts %ﬁl decoded pi xel coI or data fromthe

?g(ad%gdl ﬂlgtoa)t]?rt)rr]ne g%d%&ft& StIeé)y act i qu‘{%f%d rf%ddeﬁcp(l)'hl S SW %rhegg sta eI ?2
lI(Eﬁlgj_%LE acti vg;ﬂdal}'g!k alrlr;ensqlf fdo‘}it"e'(ﬁ;t !tdhfg%zil(tj)dos\g/g’J #r?tguséﬁg%/?{ fgg@g%sm a
decodi ng heRRRITE! IR TN D& riFapRad dsirfadif1 Usddyg 1 siifd g et
5 on a data line of a finite bit length, and when the
coding header includes a specific number of bits-
indicating that the same pixel data continues up to an
end of the data line; and
d seventh step for adjusting a total bit length of

10 all of the data blocks of the compression unit on the
data line to a multiple of 8-bit, if the total bit
length is not a multiple of 8 when said fifth step
restores all data blocks of the compression unit on the
data line.

15 20. The method of claim 19, wherein

it is determined that a data length of the same
continuous pixel data in the one compression unit is
less than 4, when no-bit is assigned to the codiné
header;

20 it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal to or more than 4 but less than 16, when 2 bit
are assigned to the coding header;

it is determined that the data length of the same
25 continuous pixel data in the one compression unit is

equal to or more than 16 but less than 64, when 4 bit

are assigned to the coding header;
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20 . pi xel color data. More specifically, when, for exanple,
a data end signal is input fromaddress control 109 to display
activator 110, a CUhiOShes Hhad Bebi Rglasddgnal for desi gnating a displ ay

stop may be out put 1] tivator 110 25 to pix. color
out - st age 104. Pix.mn ge 104 keeps stopping the
di splay of a sub-pi r - 10&terval in which this di spl ay
stop desi gnation col or - 65 -

swi tching signal is active. _ FIG 8 shows two display nodes
(ponmterlaced ' e Mo S Srhecet YPL b 0n SR END bl
idgcgldg Tis decoéjgrgtiriuous pixel daq:eézofjr?rt}}gloljlg g&%ré‘&sf&q legsze.g to
equal to or more than 64 but less than 256, when 6 bit
are assigned to the coding header; and
5 it is determined that the same continuous pixel
data in the one compression unit continues up to the
end of the data line, when 14 bit are assigned to the
coding header.
21. A system of encoding and decoding an
10 information integral body which is formed of a
plurality of pixel data each defined by a predetermined
number of bits, wherein a data block, containing same
continuous pixel data, is compressed as one unit of
compression, and a bit train of the compressed data
15 block is then expanded, said system comprising a
combination of:
(a) an encoding processing including:
a step for generating a compressed unit data:block
in accordance with a coding header corresponding to a
20-. continuing number of the same pixel data in the data
block of the one compression unit, with a number of
pixels followed indicating the continuing number of the
same pixel data, and with data representing the same
pixel data in.the data block of the one compression
25 unit, and
(b) a decoding processing including:

a coding header detecting step for detecting the

| Tis s
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conpressed data |i ke the one shown at the upper portion

in FIG 8

into interlaced display data |ike the one shown at the |ower |eft
portion in FIG 8. Imsmma}hs&mnmﬁmmﬁontrast to this, when conpressed data

li ke the one |“WE ut ag per portion in FIG 8 is to be

decoded into interl ac shown at_the | ower right
portion in FIG 8, a lI'ine doubl'er Tor sCHnn*%b - the sanme pixel line
twice (e.g., re-scanning line #10, 15 in an even field, which has the

sane contents as those of line #1 in an odd fi
units of V- C | se IS . re
di spl ay anount eq‘fﬁ%’l’%m ¥% © the q&lat %Jf%Ckl% er

is to be displayed xﬁ&«%@&o@({rnlt %él}gé%]éég(ergfhe sa(#rel%?é(tm

eld; switching in

Paceg d

en an i mage
I spl ay node

s 5BBohEe

| i ne doubl er avi ng conten ose of
line #1 at the I 8 fede w |ine
#1: switching in %%It59%6ﬁiﬁgﬁﬁ¥déegﬂfig, ke the co?t?g Eéggég bl ock
di agram for expl aj fy NG fds B numb@ﬁwl 141 P e1bReqd spechliications)
of decoder har dwar e havi ng the above |ine doubl er functi on.

5 group of the number of pixels followed and the same

pixel data;

a continuous pixel number detecting step for

detecting from the data block the number data of the

pixels followed, after the coding header is detected;

10 a pixel data determining step for determining a

content of the pixel data in an uncompressed data block

of the one compression unit, in accordance with a

remainder of the data block of the one compression

unit, from which removed are the coding header detected

15 by the coding header detecting step and the number data

of the pixels followed detected by the continuous pixel

number detecting step; and

a pixel pattern restoration step for arranging bit

data of the content determined by the pixel data

20 determining step, by a number indicated by the number

data of the pixels followed detected by the continuous

pixel number detecting step, so as to restore a pattern

of uncompressed pixel data of the one compression unit.

22. The system of claim 21, wherein said encoding

25 processing includes:

a process for assigning no-bit to the coding

header, when the continuing number of the same pixel
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Decoder 101 in FI
- 66 -
t he arrangenent i

generation timngs of
node on the basis of

sub- pi cture.

G 10 may be constituted by a decoder
havi ng the arrangenent shown in FIG 12. I n

N FhiGonediZias Bich RQLA&MUL er ~ 112 detects the

fields in the interlaced displ ay
‘“ uFB ontal /vertical sync signal for a
ction~of 188 odd field, m croconputer 112

supplies, to select signal generator 118, a node signal i ndi cating

that the current

generator 118 out
data from decoder
t he | ower
odd field, as an

10

15

20

25

field is an odd field. As a result, select signa

BatS EntigToars pharici B EhEROBR: fote-Brd LR bt (

thé "pi x ata (see

1E59hEh8§rﬁL°Q?hn FIG 8) of lines #1 to #9 in the
video outpuf, 1o an external unit

a process for assigning more than one but less
than a specific number of bits to the coding header,
when the continuing number of the same pixel data in
the data block of the one compression unit is equal to
or more than 4 but is less than a prescribed number,

and wherein the continuous pixel number detecting
step of said decoding processing includes: |

a process for immediately fetching a predetermined
number of bits as the number data of the pixéls
followed, when no-bit is assigned to the coding header.

23. The system of claim 21, wherein the
information integral body is arranged on a data line of
a finite bit length, and said encoding processing
includes:

a process for constituting the coding header by a
given number of bits which indicates that the samé
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line,

and wherein said decoding processing includes:

a process for continuously outputting, up to the
end of the data line, bit data having the content
determined by said pixel data determining step, when

the coding header includes the given number of bits
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t hrough sel ector 115. In this case, the pixel data of 15 lines #1 to

#9 in the odd field are tenporarily stored in line menory 114.

Upon detecting that the odd field has shifted to an even field,

m croconputer 112 sup “HS Etiﬁﬁk cplaged signal generator 118, a node
signal indicating that “ ﬂ urrent field is an even field. As a
result, select or 11818§tpﬁts a signal to selector
115 to select the data stored in line nmenory 114. Line

menory 114 then outputs the pixel data (see the | ower right portion

5L 5 oA Rl A e B S 9 SRR e

out put, to the ex S€El ector

Ehgg ?anner, the gub-piciyre,ipaog;fgharacter

24. The system of claim 21, wherein the

information integral body is arranged on a data line of
5 a finite bit length, and said encoding processing

includes: |

a process for constituting the coding header by a
given number of bits which indicates that the same
pixel data continues up to an end of the data line,

10 when fhe same pixel data in the data block of one unit
of compression continues up to the end of the data
line;

a process for assigning no-bit to the coding
header, when the continuing number of the same pixel

15 data in the data block of the one cqmpression unit is
less than 4; and

a process for assigning more than one but less
than a specific number of bits to the coding headér,
when the continuing number oﬁ the same pixel data in

20 the data block of the one compression unit is equal to
or more than 4 but is less than a prescribed number,

and wherein, when the coding header includes the
given number of bits indicating that the same pixel
data in the data block of one unit of compression

25 continues up to the end of the data line, said decoding
processing includes:

a process for continuously outputting, up to the
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"A" innFIG 8) of lines #1 to #9 in the odd field is synt hesi zed
with the sub-picture imge (character "A"l in FIG 8) of lines 10#
to #18 in the evemisfshetl Has Been Replaced t hereby realizing interlaced display. 5

Not e t hat sub-pi ct r 31 of the sub- picture data in
FIG 4 includes a ( SPMOD) i ndicating a frane display
node/ fi el d displ ay

a TV scren.- For exanpl e,
an i mage di splay anount equivalent to 10 that in the interlaced
di splay node is displayed in the non-interlaced display node in the
fol |l owi ng manner on lo d| n sub | clure [ r 31,
m crocomput er 112M1%h % éheléiact:fn S }%‘nvl%%t the éo}tﬂ@g&\?ﬁl ue of

par anet er SPIV[D (s tlf/mln.ejfi ;Ibyoréa[ tp'lvxeel daq;a} de11.5e mJ.n %?@”%%Ieh%l Aact | Ve

i nterlaced node (ac 've e ac

"o" f
' ) I'S o "1", m crocc?rrput stsh%lo%r dlet ects teha‘{| fét%h% 4 ppéa@egfxggla

IS active = Interla

isl Sez and lsend%uﬁnﬁad%ﬁlrm@ a&he nan:SBLCQidtfHJ csflethéltﬁrﬁ@p@d mode to
sel ect signa

5 followed, when no-bit is assigned.to the coding header
detected by said coding header detecting step.
25. The system of claim 21, wherein the
information integral body is arranged on a data line of
a finite bit length, and said encoding processing
10 includes:

a process for adding dummy bit data to the data
block of the one comﬁression unit so that a total bit
length of the data block of the one compression unit
becomes a multiple of 8-bit, if the total bit length is

15 not a multiple of 8 when generation of the data block
of the one compression unit on the data line is
completed,

and wherein said decoding processing includeé:

a process for adjusting a total bit length of all

20 " of the data blocks of the compression unit on the data
line to a multiple of B-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression unit
on the data line. |

25 26. The system of claim 21, wherein the
information integral body is arranged on a data line of

a finite bit length, said encoding processing includes:

L s




generator 118. Select signal generator 118 supplies a swi t chi ng
signal to selector 115 every tine horizontal sync signal H SYNC is
generated. Selector 115 alternately switches the decoded out put

(decoded data) 25 This Shegt HasBee At field from decoder 101 and the
decoded outg*" I u tnt field tenporarily stored in line
nenory 114 every ti nc signatlHSYNC i s

- 68 generated, and outputs a video output to an external TV
set or the Ilike. When the current decoded data and the decoded

dat a in line menory 114 are swiiched for eagh H-§¥NC . 5
picture having a den;ii;??%%ﬁf§1 AT IR APLE O F esi%ﬁh?ﬂg l'i nes)
twi ce that of thg ol (8] Niled B%ata 1engeH IFOHRE IGkPLnkEng) ARRBYETGEN (Ne

TV screen in the
the same pixel data is not higher than 4;

a process for assigning two or more but less than
5 a predetermined number of bits to the coding header
when the data length of the continuing number of the
same pixel data is equal to or higher than 4 but less
than a prescribed number; and

a process for adding dummy bit data to the data

10 block of the one compression unit so that a total bit
length of the data block of the one compression unit
becomes a multiple of 8-bit, if the total bit length is
not a multiple of 8 when generation of the data block
of.the one compression unit on the data line is

15. completed,

and wherein said decoding processing includes:

a process for immediately fetching a predetermined
number of bits as the number data of the pixels ‘
followed, when no-bit is assigned to the coding header

20 detected by said coding header detecting step;

a process for fetching a specific number of bits
next to the coding header, when bits within a
predetermined range of bit numbers are assigned to the
coding header detected by said coding header detecting

25 step; and

a step for adjusting a total bit length of all of

the data blocks of the compression unit on the data

T e
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interlaced node. I n decoder 101 having the above arrangenent,
10 sequentially input bit data are read by 2 to 16 bits ~ while
bei ng counted bit T shict HisBRMRHE LTI NNi NG of a decoded data unit
bl ock, and are deco f bei ng decoded after read by one
l'i ne. Inthls case lew' llt | engt h bits, 8 bits, 12 bits, 16
bits, or decodéd data anit is detected
|nned|ately before a decodi ng operation. For exanple, conpressed
pi xel data is decoded (played back) into three types of pixels

el ol 2 tong muTeible of 8rbit.! éfeat_h 41 B Hildeplid he

detected data Ieﬁdﬁﬁ to; I"n "decod pi Xel dat'a encode

according to rul es I 04 EL G ey e FRY- S0 S fu
count er 2, "HA{AP &f%ers %ﬁﬁgrﬁé%ﬁgﬁil4 r the |ike) having

arelatively snall VY Gekd M th fdd£ibd t
arrangenent of deco% %6 can%be p%lgtlve ly 25 © iﬁﬂﬁﬂlfled lgﬁh t he
overal | apparatug j R¢JUdHRG HhHins. encoder can be reduced in size.
That is, the encoder of the present invention

5 27. The system of claim 21, wherein the

information integral body is arranged on a data line of
a finite bit length, and said encoding processing
includes:
a process for constituting the coding header by a
10 given number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line; and
15 a process for adding dummy bit data to the data
block of the one compression unit so that a total bit
length of the data block of the one compression unit
becomes a multiple of 8-bit, if the total bit leneth is
not a multiple of 8 when generation of the data block
20 of the one compression unit on the data line is
completed,
and wherein, when the coding header includes a
specific number of bits indicating that the same pixel
data continues up to the end of the data line, said
25 decoding processing includes:
.a process for arranging, up to the end of the data

line, bit data having the content determined by said

S e e
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- 69 -. requires no large code table in the coder unlike in the

conventional M codi ng nethod, and need not read the sane data
twrce in an encodi ng. Qper t'oan I%ke in the arithmetic coding
method. In addition, SerE a? P of the present invention requires
no relatively ﬂH’Hhardmare |ike a multiplier, and can be
realized by adding s such as hléounter and a

smal | -capacity buffer. According to the present invention,
run-length 10 conpr essi on/ encodi ng and run-I| ength expansi on/ decodi ng
of many types of pixel data (a naxinum of, four pes of pi xel data
each having a 2-bgfx%%ng?bﬁré?Y%ﬁWl@bﬂgb%tep’ ahd realized with a

relatively sinple arraQQSP@@éss for adjustinglgitééaisbftfhgﬂbgnaﬁk ten

executing i mage
of the data blocks of the compression unit on the data

line to a multiple of 8-bit, if the total bit length is
5 not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression ﬁnit
on the data line.
28. The system of claim 22, wherein the
information integral body is arranged on a data line of

10 a finite bit length, and said encoding processing
includes:

a process for constituting the coding header by a
given number of bits which indicates that the same
pixel data continues up to an end of the data line,

15 when the same pixel data in the data block of one unit
of coﬁpression continues up to the end of the data
line; and

a process for adding dummy bit data to the d;ta
block of the one compression unit so that a total bit

20 length of the data block of the one compressipn unit
becomes a multiple of 8-bit, if the total bit length is
not a multiple of 8 when generation of the data block
of the one compression unit on the data line is
completed,

25 and wherein, when the coding header includes a
specific number of bits indicating that the same pixel
data continues up to the end of the data line, said

e e g o
o e 0 .
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15 - encodi ng (run-length conpression) according to an enbodi ment
of the present mv&n ﬁg{haggggnfg@ﬁacwpl ai ni ng sof t ware executed by

t he encoder (200) T‘H m‘m A series of encodi ng operations

based on rules 1 FIG 5 is executed, as software

processi ng, by 20 orrputer in]die‘gcoder 200 in FIG 10. The
overal |l encodi ng processing can be perforne y ‘encoder 200 in
accordance with the flow chart in FIG 13. Run- | engt h conpression
of image data in sub-picture data can be performed in accordance

with the flow chaééca)@hn%r%roceﬂ&g J{lhr%lude? ot s of In this case, when

the nunber of |in | mge data are

desi gnated by a key ess for arranging, up to the end &% the data
i nput operation (step 3 the conputer 1n the

line, bit data having the content determined by said

pixel data determining step; and
5- d process for adjusting a total bit length of all
of the data blocks of the compression unit on the data
line to a multiple of B-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
step restores all data blocks of the compression unit
10 on the data line.
29. A system constituted by a combination of
encoding processing and decoding processing,

(a) wherein an information integral body is
formed of a plurality of pixel data each defined by a

15 plurality of bits, and a data block containing same
continuous pixel data is compressed as one unit of
compression, said encoding processing comprising:

a first encoding step for specifying the daté
block of the one compression unit in the information

20 integral body;

a second encoding step for generating a compressed
unit data block based on a coding header, a number of
pixels followed, and pixel data, wherein no-bit is
assigned to the coding header when a number of the same

25 continuous pixel data is equal to or less than a first
predetermined number, and two or more bits but less

than a prescribed number of bits are assigned to the

JHI\ \H o1 —[Tg: Hl ’ \“—i
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encoder 200 prepares a header area for sub-picture data, and

initializes the Iinﬁn.s unt to "0" (step ST802). 5 When an
i mage pattern is seq ot 235|BoeniRepladed i n units of bits, the conputer
in the encoder 200 o the first 1-pixel data (2 bits in this
case), and S | data. | ddition, the conputer
initializes the pixel count to "1", and th t count 10 to "1" (step
ST803) . Subsequently, the conputer in encoder 200 obtains

t he next pixel data (2 bits) of the pixel pattern, and conpares it
with the stored pIEesdl NgJdBOS A &S Biber of il 0fhe cdfcinpous !
it is determ ned Tromhe conparison resu that the piXxe ata do
not match each ot ( in 3 | ' enf d
(step ST806), and t eel'l}gﬂap & gtgjrrreentihapr} xtgl@gg%%sfgﬁg?%?gﬁg?g%g {é%,g%%g
The pi xel D OUNEsd StidEmh | SEI SR s diVe AREne @NukbEr JOhe0Eh 1S
20 al so increnented by one accordingly (step ST808). | f

it is determ ned fHe&MunteeX WP i 6 rBSUldwed indicates the number of
5 the same continuous pixel data, and wherein the pixel
data indicates the same pixel data in thé data block of
the one compression unit;
a third encoding step for constituting the coding
header by a specific number of bits which indicates

10 that the same pixel data continués up to an end of a
finite length data line on which the information
integral body is arranged;

a fourth encoding step for adding dummy bit data
to the data block of the one compression unit so that a

15 tbtal bit length of the data block of the one
compression unit becomes a multiple of 8-bit, if the
total bit length is not a multiple of 8 when generation
of the data block of the one compression unit on éhe
data line is éompleted,

20 (b) and wherein a bit train compressed in unit of
the data block of the same continuous pixel data in the
information integral body is expanded, said decoding
processing comprising:

a first decoding step for detecting the coding

25 header from the data block of the one compression unit

in the information integral body;

a second decoding step for immediately fetching

THIS SHELT HAS BEEN
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that the pixel d
1 in step ST806

25+ Afte
(step ST808), th
line which is cu
- st
line is the end

performed (step

line (NOin step
processing in st
conpl etion of en
checks whet her a

10

15

20

25

ata match each other (YES in step ST805), encodi ng
I s skipped, and the fl ow advances to step ST808.

r t HéisSheeetiias BRURERARL the dot count are i ncrement ed
e co er 200 checks whet her a pixe
&
he end 0 I'""%'i ne (étebl§09). I f the pixe

of the line (YES in step ST809), encoding 2 is
ST810). If the pixel line is not the end of the

he. f d_th
eas-srgroega_étérn%sq.%% 4n¥%bész?_\é\%§eﬁf£gsaéOF@%?Ruﬂééoda@Q okugon

IS repea

Ol £82PE] AndReno-bit 15°QEBYEREA' LoCRRGICT 200

coding header detected by the first decoding step;

" a third deco&ing step for detecting, from the data
block of the one compression unit, the number data of
the pixels followed in accordance with a content of the
coding header, when prescribed bits are assigned to the
coding header detected by the first decoding step;

a fourth decoding step for determining a content
of the pixel data in an uncompressed data block of the
one compression unit in accordance with a remainder of
the data block of the one compression unit, from which
removed are the coding header detected by the first
decoding step and the number data of the pixels
followed detected by either the second decoding step or
the third decoding step;

a fifth decoding step fér arranging bit data of
the content determined by the fourth decoding steé, by
a number indicated by the number data of the pixels
followed detected by either the second decoding step or
thé third decoding step, so as to restore a pattern of
uncompressed pixel data of the one compression unit;

a sixth decoding step for arranging, up to the end
of the data line, a content of bits subsequent to the
coding header, when the information integral body is
arranged on the data line of a finite bit length, and

when the coding header includes a specific number of

VAR



after .encoding is an integer nmultiple of 8 bits (byte- 10 al i gned)

(step ST811A). If the bit string is not byte- aligned (NOin step
ST811A), 4-bit dunftys Sheet Has(l3OKeplated .added to the end of the bit
string after encodi ST811B). After this dummy addition
processing, or if string aftgr encoding is byte-aligned
(YES in 15 step ) line courtldr of the conputer in the
encoder (e.g., the general -purpose register in the m cr oconput er)

is incremented by one (step ST812). If the current line is

not the final i %eé:%N?ndlc]altd_vr\llg %tt thrgsg') %é_f%dgtcgetal ' %tciql{{gser

I ncrenmented, the urns to and the proces ng I n

steps ST%%3$E8e§ES%% %ﬁergg%gtq% 813and If the current line

is the final line ( ) after the line counter is

increnented, the a se%?ﬁ@lﬂ RBCRHIRSS it (Fodn é@j%ﬂr@@&%ﬁ?dlorbfﬁ the
bit 25 string of the.2-bit pixel data) is conpleted. FI G

%4 GI slg fl ow chanterfg@@h @tPlaaiinio#d thieedata blocQ@nto@f‘ttﬁlé)fccﬂr&?ﬁEsﬂﬂarﬂ- in
5 unit on the data line to a multiple of B-bit, if the
total bit length is not a multiple of 8 when the fifth
decoding step restores all data blocks of the
compréssion unit on the data line.
30. The system of claim 29, wherein in the
10 encoding processing,
no-bit is assigned to the cbding header when a
data length of the same continuous pixel data in.the
data block of the one unit of compression is less
than 4;

15 2-bit is assigned to the coding header when the
data length of the same continuous pixel daté in the
data block of the one unit of compression is equal to
or more than 4 but less than 16; .

4-bit is assigned to the coding header when the

20 data length of the same continuous pixel data in the
data block of the one unit of compression is egqual to
or more than 16 but less than 64;

6-bit is assigned to the coding header when the
data length of the same continuous pixel data in the

25 data block of the one unit of compression is equal to
or more than 64 but less than 256; and

14-bit is assigned to the coding header when the

THIS SHEET HAS BEEN |
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- 72 -, In encoding 1 (step ST806) in FIG 13, pixel data

to be encoded is assuned to have -bit wdth, and hence
run-|ength conpres§ﬁ aC61|n FIG 5 are used. 5

I n correspondence mn conput er software i s executed
to determ ne mhether count s O (step ST901), 1 to 3
(step ST902), 4 to 15 (step ST903) , 118 to 63 (step ST904), or 64 to
255 (step ST905), or indicates the end of a line (step ST906), or
10 is 256 or nore (step ST907) . The conputer in encoder
200 determ nes the nu run f | e@gt h of

i denti cal plxel plﬁ%} ?apﬁ tﬂet%%s?g g}ﬂ% aBovegaegégntﬁgtlon

(UL i S HBBESTE S TIEARy SPHETEHEHR B5oEnetBata Line,

and wherein in the decoding processing,
it is determined that a data length of the same
5 continuous pixel data in the one eompression unit is
less than 4, when no-bit is assigned to the coding
header; |
it is determined that the data length Qf the same
continuous pixel Aata in the one compression unit is
10 equal to or more than 4 but less than 16, when 2 bit
are assigned to the coding header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal to or more than 16 but less than 64, when 4 bit
15 - are assigned to the coding header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal to or more than 64 but less than 256, when % bit
are assigned to the coding header; and
20 it is determined that the same continuous pixel
data in the one compression unit continues up to the
end of the data line, when 14 bit are assigned to the
coding header.
31. An information recording medium for recording
25 an information integral body which is formed of a
plurality of pixel data each defined by a predetermined

number of bits, wherein a data block, containing same

THIS SHERT HAS BEEN %
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bits after sub-picture unit header 31. The nunber of pi xel s
followed is output to the run field ensured in this manner, and the
pi xel data is out piit @ HalMeedRepRed field. These data are recorded in

a menory unit (not in encoder 200 (step ST914).

FIG 15 is a flow C‘M\uﬁu ting i mge decodi ng (run-Ilength
expansi on) accordin ! ' enbodt nebt? of ~t he present invention, and
for explaining sof tware executed by m croconputer 112 in FIG 11 or

12. 25 FIG 16 is a flow chart for explaining the

lczlogt eTSS of the dc?ocr?gi.r? 1§ste 1 esf ecPatSa-lr,loPé)cgrﬁgge_eisg%&f‘gs one uni%oégfware 'n

M ter 112 L Lst - .| engt d
S oo & aofBiRsd 18] SRS fn i [ recording' RBH1 G EBLERS?

a compressed unit data block which comprises a
coding header corresponding to a continuing number of
5 the same pixel data in the data block of the one
compression unit, a number of pixels followed
indicating the continuing number of the same pixel
data, and data representing the same pixel data in the
data block of the one compression unit.

10 32. The medium of claim 31, wherein no-bit is
assigned to the coding header when a data length of the
continuing number of the same pixel data is not higher
than 4, and

two or more but less.than_a predetermined number

15 of bits are assigned to the coding header when the data
length of the continuing number of the same pixel data
is equél to 6r higher than 4 but less than a prescribed
number. -

33. The medium of claim 31, wherein the

20 information integral body is arranged on a data line of
a finite bit length, and wherein the coding header is
constituted by a specific number of bits which
indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the

25 data block of one unit of compression continues up to
the end of the data line.

34. The medium of claim 31, wherein the

[””‘*’ ST g T
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* c L M S *

———
~———.
———— e,
e ]




2-bit configuration), and analyzes its contents (see FIG 4). The

data is then decoded on the basis of the anal yzed contents of the
header. The nunber B@ﬁg@ﬁmfmanmmmﬂ%nd the nunber of dots of the data are
desi gnat ed. |l i nes and the nunber of dots are
designated (step STlOO g unt andl§Qe dot count are
initialized to "0" (st and ST103) M croconputer 112
sequentially receives the data bit string follow ng sub-picture
unit header 31, and counts the nunber of dots and the dot count.

M croconputer 112 &t tract d uPRE

dots to obtain the '&eon ﬁa@ plrﬁe%{ke?l 0‘% oc\%zﬁ 1‘? &?s?%pa Sdr?%%@ . ot

Upon cal cul ating tel‘eflf}ﬁ”é@rb@ 13;! 15, fOld ONRdrd i the codifgShEBAEL! is
m croconputer 112 executes deco ng |n accordance wth the nunber

of pixels foll Owed;&r%@ﬂuted by & BiR5)fic 2mber of biEéexhiée decoding

processing in step ST100 m croconputer 112 adds the dot count to
t he nunber of mdldzae@é sH e s dre Opigd D da Ve 6ot i ROt up Stepan
5 end of the data line, when the same pixel data in the

data block of one unit of compression continues up to
the end of the data line;
no-bit is assigned to the coding header when a
data length of the continuing number of the same pixel
10 data is not higher than 4; and
two or more but less than a predetermined number
of bits are assigned to the coding header when the data
length of the continuing number of the same pixel data
is equal to or higher than 4 but less than a prescribed
15 number.
35. The medium of claim 31, wherein the
information integral body is arranged on a data line of
a finite bit length, and wherein dummy bit data i;
added to the data block of the one compression unit so
20 that a total bit length of the data block of the one
compression unit becomes a multiple of 8-bit, if the
total bit length is not a multiple of 8 when generation
of the data block of the one compression unit on the
data line is completed.
25 36. The medium of claim 31, wherein the
information integral body is arranged on a data line of

a finite bit length, and wherein

* [« L M S *
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ST1006). M croconputer 112 sequentially |oads data and 25
executes the decoding processing in step ST1005. Wen t he
accumul at ed dot countThis SheaHaglBen Wedided he i nitial ly set line end

count (the position of e
- 74 - I i ne)j, H r 112 tef{? nat es decodi ng processing
ep . - -

for 1-line data (YES in s If the decoded data is
byte-aligned (YES in step ST1008A), dumry data is renoved (step
ST1008B). The 5 line count is then increnented by one (step ST1009).

The processing in stepﬁ%(%g)%st %fsgt[??gl%% 13 rtqgeeactoeﬂng headeNWihdn the

final line (NOin step ~current”line i's the final
line (YES in step @t03Qngth of thd RSMASGRAINY RIMEESLHIAS d&hd poked.

data is not higher than 4;
two or more but less than a predetermined number
5 of bits are assigned to the coding header when the data
length of the continuing number of the same pixel.data
is equal to or higher than 4 but less than a prescribed
number; and
dummy bit data is added to the data block of the
10 one compression unit so that a total bit length of the
data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multip;e of 8 when generation of the data block of the
one compression unit on the data line is completed.
15 . 37. The medium of claim 31, whgrein the
information integral body is arranged on a data line of
a finite bit length, and wherein
the coding header is constituted by a specific
number of bits which indicates that the same pixel data
20 continues up to an end of the data line, when the same
pixel data in the data block of one unit of compression
continues up to the end of the data line; and
dummy bit data is added to the data block of the
one compression unit so that a total bit length of the
25 data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

multiple of 8 when generation of the data block of the

(T
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10 . For exanple, FIG 16 shows the contents of the decodi ng

processing in step ST Oéméﬂmﬁhﬁﬁ 15. From t he begi nni ng of
this processing, T obtained, and it is checked whet her the
bits are "0". tninatlon step is repeated (steps ST1101 to
15 ST1109) . ssing, the ggﬂyer of pixels

followed, i.e., the nunber of continuous Tuns; corresponding to
run-Iength conpression rules 1 to 6 is determ ned (steps ST1lI10 to
ST1113). After the nunber of continuous runs is determ ned,

20 the SUbseq%%Qat c%nﬁ%rt (%_Q)trpl dc o eﬂ‘ﬂ%@rcﬂa\ﬂé f'isr‘?!? £ @omﬁleted pi xel

pattern (pixel datsd; ornatl step S
When the pixel data (pjsxel 'I(Ha Qr{edﬂfnprd‘fithm'@, whereifetgs m ned i ndex

parameter "i" is set to O (step ST1115). Until paraneter mjn
coi ncides wi th the MyM@Ition 1nte<ﬁfal‘3q{3d U4 Sa F Vg d S L& §Tc1¢1ﬂ§)1lﬁe20plt
pi xel pattern I's output (step ST1117), and paraneter "i"

a finite bit length, and wherein
5 the coding header is constituted by a specific

number of bits which indicates that the same pixel data
continues up to an end of the data line, when the same
pixel data in the data block of one unit of compression
continues up to the end of the data line;. and

10 dummy bit data is added to the data block of the
one compression unit so that a total bit length of the
data block of the one compréssion unit becomes a
multiple of 8-bit, if the total bit length is not a
multiéle of 8 when generation of the data block of the

15 one compression unit on the data line is completed.

39. An optical disk for récording an information
integral body which is formed of a plurality of pixel
data each defined by a plurality of bits, wherein:a
data block, containing same continuous pixel data, is

20 compressed as one unit of compression, and wherein the
optical disk stores a compressed unit data block
including a coding header corresponding to a continuing
number of the same pixel data in the data block of the
one compression unit, a number of pixels followed

25 indicéting the continuing number of the same pixel
data, and data representing the same pixel data in the

data block of the one compression unit, said optical

THIS SHEET HAS BEEN
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- 75 - . increnented by one (step ST1118). After identical data

corresponding to one H5 c@y@@u&ﬁ t he decodi ng processing is
conpl et ed. d above, according to this sub-picture
5 . decodi ng netho data can be decoded by si npl e
processing, i.e., n processifg _ for several bits,
dat a bl ock separatlon proceSS|ng and ata bit counting processing.
For this reason, a Iarge code table used in the conventional M
codi ng net hod or the like is not required, and the
proce55|ng/arrange or ncoded bit data into origina
pi xel I nf odrmna hoaﬁi'lc }Le sfi rrpeclq'P'Tdé gjf' In the abovg

enbodi ment, the encodquyt AR Qf assigned  E8NEhEo®ing! Beader when
corresponding to one unit’ can be 15 c?tern1ned by reading a maxi num of

I16 blt:] data in a a data M R ORRS add P mboNe ViRimbé P eo £nEREegamé t
eng S

pixel data is not higher than 4, while two or more but
5 less than a predetermined number of bits are assigned
to the coding header when the data length of the
continuing number of the same pixel data is equal to or
higher than 4 but less than a prescribed number;
(b) the coding header is constituted by a
10 specific number of bits which_indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line; and
15 (c) dummy bit data is added to the data block of
the one compression unit so that a total bit length of
the data block of the one compression unit becomes a
multiple of B8-bit, if the total bit length is notJa
multiple of 8 when generation of the data block of the
20 one compression unit on the data line is completed.
40. The disk of claim 39, wherein
no-bit is assigned to the coding header when a
data length of the same continuous pixel data in the
data block of the one unit of compression is less
25 than 4;
2-bit is assigned to the coding header when the

data length of the same continuous pixel data in the

THES SEHEET HAS BEEN
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not limted to this value. For exarrpl e, the encoded bit I ength may
be 32 or 64 bits. Fbmever as 15 eR Biaked | ength increases, a data
t een aged

buffer having a Iarge ¥ ty i's required. In
addition, in the aboveJ ﬂlﬁH xel data (pi xel color

i nf or mat i on) includes gi nformation of three colors
selected from e.g., a 16- color colo&2$aJette | nstead of using

such pixel 25 data, pieces of anplitude information of the three
primary colors (e.g., red R, green G and blue B; or intensity Y,

chroma-red Cr, and,
- 76 - expressea‘BB fzqt?et p| xg'ﬁudtat Cl%nél?r?sssfl%lllxﬁ d ltlézliligo
not limted to SpQﬁ}ﬂﬁﬁFéquHn'Jﬁﬁugnﬁéég]tha“ 16; FIG 17 shows a

nodi fication of the enbodi nent
4-bit is assigned to the coding header when the

data length of the same continuous pixel data in the
5 data block of the one unit of compression is equal to
or more than 16 but less than 64;
6-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
10- or more than 64 but less than_256; and
l4-bit is assigned to the coding header when the
same pixel data in the data block of one unit of
compression continues up to the end of the data line.
41. An encoding apparatus for eﬁcoding an

15 information integral body which is formed of a
plurality of pixel data each defined by a predetermined
number of bits, wherein a data block, containing same
continuous pixel data, is compressed as one unit éf
compression, said encoding apparatus comprising:

20 a compression data specifying means for specifying
the data block of the one compression unit of the
information integral body; and

a compression data generating means for generating
a compressed unit data block in accordance with a

25 coding header corresponding to a continuing number of

the same pixel data in the data block of the one

compression unit, with a number of pixels followed

“ﬂ%‘lillhASA f

0 0 M

J—



FIG 11. In the enbodi nent of FIG 11, the coding 5 header is

separated by m crocopputer { dsoftware basis. On the other
hand, in the enboHP {hidpeen PCC F G 17, the coding header is separated
based on the ﬂél l“ decoder 101. Mor e '
specifically, as s ﬁé%—picture data SPD subj ect ed
to the run-length conpreSS|on |s'Se >~ via data |/0 102, to the

i nt er nal bus of decoder 101. Sub-picture data SPD on the

internal bus is sent to nenory 108 through nenory controller 105,
and is then Storeq dQngqgryt%g8co;Q§nu£% nuﬂ Qﬁﬂtﬂ%ﬁgéﬁe5§§ﬁgﬁr 101
is connected to codi separ , to continuous code

| engt h-det ector 1g@ta and wi®Rddhe h%%% eéﬂﬂ%ﬂﬁ&‘yhéjééﬂg“ﬁikéﬁ SLup! g4

to nlcroconputer MPU or Sub-pi cture unit

header 31 of the sy~ RiatlaUbdceRt dF %Qe oné“%ﬂ%ﬁfé%@ﬂBﬂ“Hﬂ&éﬂB is read by
header separator 113 Separator 113 detects various paraneters

shown in FIG 4% .fr amer appaheader o¥l.ci1Based 10N wier&at asd ad
paranmeters, separator 113 sets at address controller

5 compression data generating means includes:
means for assigning no-bit to the coding he;der
when a data length of the continuing number of the same
pixel data is not higher than 4, and
means for assigning two or more but less than a
10 predetermined number of bits to fhe coding header when
the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number.
43. The apparatus of claim 41, wherein the
15 information integral body is arranged on a data line of
a finite bit length, and said compression data
generating means includes:
means for constituting the coding header by é
specific number of bits which indicates that the same
20 pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line.
44. The apparatus of claim 41, wherein the
25 information integral body is arranged on a data line of

a finite bit length, and said compression data

generating means includes: THIS SHELT HAS BEEN |

REPLACED
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109 the. start address (SPDDADR) of decoding; at display 25 activator
110 the information (SPDSI ZE) of the display w dt h and di spl ay
hei ght of the sub-pi ctwaeaﬁammllmced the display start position of

t he sub-picture; and af - 77 -
codi ng data separat or mndth ££ge nunber of dots of
the line). These set i |on pi eces are stored in the interna
regi sters of correspondlng circuit blocks (109, 110, and 103).

Thereafter, 5 m croconputer 112 can access the paraneters stored in

t he CIrCUIt bl ocks (]Imheéﬂﬁxfé¥“%éﬁégitutin the fﬁgrﬁégdggnB oLl er 109

accesses nenory 108 throu NeNory c ntroI I'n resp nse to

the starting eSOH 1%3 i 0§ v@l?f@ﬁ'f'ﬂd%&té‘& theer efkskameof
10 controller f% so t hat e reading of the sub-picture

pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
5 of compression continues up to the end of the data
line; |
means for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel data is not higher than 4, and
10 means for assigning two or more but less than a
predetermined number of bits to the coding header when
the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number.
15 45. The apparatus of claim 41‘.wherein the
information integral body ié arranged on a data line of
a finite bit length, said apparatus further comprising:
means for adding dummy bit data to the data Block
of the one compression unit so that a total bit length
20 of the data block.of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.
46. The apparatus of claim 41, wherein the
25 . information integral body is arranged on a data line of
a finite bit length, said apparatus further comprising:

means for assigning no-bit to the coding header

|
THIS SHEET HAS BELEN

A T




data to be decoded starts. The sub-picture data read from menory
108 is supplied to codi ng data separator 103 and to conti nuous code
| engt h det ect or 106'Hmsm””h53“nmmig codi ng header (e.g., 2 to 14 bits of

rules 2 15 to 5 i mtﬂlll Hu un-1| engt h- conpr essed sub-pi cture
data SPD is detected ode | ength detector 106. The
nunber of pixels followed wth respect tot 7

sane pi xel data

Wi t hin sub-picture data SPD is det ect ed by run-length setter 107 in
accordance with the signal from conti nuous code | ength detector
106. er d| d|ff ring. from

decodi ng net hod of‘ﬁ%q’t% agt C')L ’? ee ecxopetajl‘rhedng nmwgr Of ﬁhe same
reference to FIGS. &éf‘ﬁé%% is not higher g8 is a flom/chart for

expl ai ning the forner processﬂ]g of the I'mage decoding (run-Ilength
expants! on) . aCGdEaCJ-lsn&&zO AWHEmERideHo M the PEsselan a

i nvention.

predetermined number of bits to the coding header when
5 the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number; and
means for adding dummy bit data to the data block
of the one compression unit so that a total bit length

10 of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

477 Tﬁe apparatus of claim 41, wherein the

15 information integral body is arranged on a data line of

a finite bit length, said apparatus further comprising:
means for constituting the coding header by a

specific number of bits which indicates that the ;ame

pixel data continues up to an end of the data line,

20 when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line; and

means for adding dummy bit data to the data block
of the one compression unit so that a total bit length

25 of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

multiple of 8 when generation of the data block of the

B |
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- 78 - When the decoding starts, respective blocks in
decoder 101 of FIG 17 are initialized (e.g., registers are cl eared
and counters are reggisheet H3BE@REpIREd SUb- picture unit header 31 is

read, and the Contenl mHHﬂIHmmu“arl ous paraneters shown in FIG 4) of

header 31 are nal regi shg{ of header separator 113
(step ST1200)" After t E%ar'ameters of header 31 are
set at the regi sters of header separator 113, microconputer 112 is
10 informed of the end status of readi ng of header 31 (step

ST1201). h of
header) readi ng, | toncfes}ég'ﬁ% 5y (ﬁqc% | ne o aQ'?A 'Find Jgs e&%ﬁi&% &,
SPLine 1 in FIG 4). e degjgong S‘Iglzoé])a?lrrﬁ 49 naﬂfpgrgﬁgsﬁlélg |s sent

a
to header separator 113 ~(step en header
separator 113 receinmyndis LS @d body is arranged on a data line of

a finite bit length, said apparatus further comprising:

5 means for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data

10 line; and

means for adding dummy bit data to the data block

of thé one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a

15 multipie of 8 when generation of the data block of the
one compression unit on the data line is completed.

49. An apparatus of encoding an information
integral body which is formed of-a plurality of pixel
data each defined by a predetermined number of bits,

20 wherein a data block, containing same continuous pixel
data, is compressed as one unit of compression, and
wherein the information integral body is arranged on a
data iine of a finite bit length, said encoding
apparatus comprising:

25 a first means for specifying the data block of the

| one gompression unit of the information integral body;

a second means for generating a compressed unit

{1 TR |




start line of decoding, separator 113 refers to the vari ous

paraneters set in its own registers. Then, 20 according to the
parameters set in tfig of&OHSB&ReREced separator 113, the follomﬁng
data set operations erfor med (step ST1203):

t he desi gnated decodﬂﬂ IH& ‘l I| addr ess (SPDDADR in FIG 4) and
t he decodi ng end add (SPEDAUQl%F%H(E 4; the address obtained
by rel ativel y- shifting by one Iine fromthe start |ine address)
are set at address controller 109;

g | d
di Z& ay height of 43& elf?% df‘é“i% 3%“?%@3&?@99 0! R ’h?f ﬁ?"%}%

set at display atho\iaf&Jedll%nd”‘%xel data, wherefxbencwgftb Pé" Qéép&ﬁgd to
(LNEPI X; al t hough n

the coding header when a number of the same continuous
pixel aata is equal to or less than a first
5 predetermined number, and two or more bits but less
than a prescribed number of bits are assigned to fhe
coding header when the number of the same continuous
pixel data is more than the first predetermined number
but less than a second predetermined number, wherein
10 the number of pixels followed indicates the number of
the same continuous pixel data, and wherein the pixel
data indicates the same pixel data in the data block of
the one compression unit;
a third means for constituting the coding header
15 by a specific number of bits which_indicates that the
same pixel data continues up to an end of the data
line, when the same pixel data in the data block of one
unit of compression continues up to the end of thé data
line; and
20 a fourth means for adding dummy bit data to the
data block of the one compression unit so that a total
bit length of the data block of the one compression
unit becomes a multiple of 8-bit, if the total bit
length is not a multiple of 8 when generation of the
25 data block of the one compression unit on the data line
is completed.

50. The apparatus of claim 49, wherein

THIS SHERT HAS BLEN I
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5 shown, LNEPI X is part of SPDSIZE in FIG 4 and I ndi cates the

nunber of dots on one line) is set at codi ng data separator 103.
Address controller 109 sends the decoding addresses to nenory
controller 105. Then, the ah an képlacdi0 be decoded (i.e., conpressed

sub-pi cture data SPDWS ﬂ Vi a ggry controller 105, from
menory 108 to \%\‘ﬁepar at or and to conti nuous code

| engt h detect s case, the read data is set at
respective regi sters of separator 103 and detector 106 15 inunit of R

bytes (step ST1204).  no_ bit is. ?%’?E,bﬁgogé £fdec éﬁ?ﬂghhgﬁhé‘it %8&09% d

counts the nunber ata rea m menory

detects the coding d r [ I
Shown in FIG 5 (sfacisriaBE SRPRS) BenpoeGhtRRtoly, pixel dapd BB TAE0 0

header will be desgstbegib@kebt the one“hhhtrSEeEgﬂﬁﬁegglghcﬁszgess

Then, continuous code | ength detector generates separation
|nfornat|on SEP. | NERhnCOET e- spondlng to either of rules 1 to 5
shown in FIG 5

5 2-bit is assigned to the coding header when the

data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but less than 16;
4-bit is assigned to the coding header when the
10 data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 16 but less than 64;
6-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
15 data block of the one unit of compression is equal to
or more than 64 but less than 256; and
1l4-bit is assigned to the coding header when the
same pixel data in the data block of one unit of =
compression continues up to the end of the data line.
20 ' 51. A.decoding apparatus for decoding a bit train
of a unit of a compressed data block, which is obtained
by compressing same continuous pixel data as one unit
of compression, wherein the compressed data block
corresponds to at least part of an information integral
25 body formed by a plurality of pixel data each defined
by a predetermined number of bits, and wherein the

compressed data block includes either a coding header

f\{ P] f\L 1 l) i
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25 v (step ST1206). More specifically, for exanple, when
the count of O-bit of data read fromnenory 108 is zero, separation

- 80 - nfT iI&)anSeglﬁ.cAlMéEfp% ri ndicating rule 1 is obtained;

when the count of 0-8 - om menory 108 is _ t wo,
F‘I Hmmdl cating rule 2 I s obtained;
d front 531 -penory 108 is four,

LR
separation informati oh ﬁ
when the count of 0-b

separation informati on SEP. | NFQ indicating rule 3 is obtained;
when the count of O-bit of data read fromnenory 108 is siXx,

T countLGEETSY S SEral P uhREk ool BBseth Sedh 15, 20! e
fourteen, separatigniof o Rd 1 Ok SIS to the nuhBILCEE Pl ¥hEe® 19
obt ai ned. The separation
continuous pixel data, or a coding header indicating
the number data of pixels followed as well as the same
5 continuous pixel data, said decoding apparatus
comprising:

a coding header detecting means for detecting the
coding header from the data block of the one
compression unit contained in the information integral

10 body;

a continuous pixel number detecting means for
detecting the number data of the pixels followed, from
the data block of the one compression unit, in
accordance with a-content.of the coding header detected

15 by said coding header detecting means;

a pixel data determining means for determining a
content of the pixel data in an uncompressed data block
of the one compression unit, in accordance with a’
remainder of the data block of the one compression

20 unit, from which removed are the coding header detected
by said coding header detecting means and the number
data of the pixels followed detected by said continuous
pixel number detecting means; and

a pixel pattern restoration means for arranging

25 bit data of the content determined by said pixel data

determining means, by a number indicated by the number

data of the pixels followed detected by said continuous

———]
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i nformati on SEP. I NFO. thus obtained is sent to coding dat a _
separator 103. In accordance with the content of separation
15 i nf or mat i on BERhieNTLBd M) cONti nUous code | ength det ect or

106, . codi ng data sep S the nunber of pixels foll owed
(PI'XCNT; run infor ),"Emr len ]I‘ setter 107. Further, coding
data separator 103 pi xel col out put stage 104 the 2-bit
pi xel 20 data (pixel color data picked up fromthe sub-picture

dat a packet) subsequent to the number of pixels followed. At this

time, current _counlgi;ygi%Mléfé%t%?gn%%%lgsrpgil(ﬁﬁ_og{}t%sgﬁ% ghown) in

separator 103 is ncrenment e prxers-fol |l oned

(step 25 : STl%QJQtern of uncompré@é@d i*éladgkgmbfhgé% %g% expl ai ni ng

the latter processi ng (subsequent to node A in FI of the
compression unit.

52. The apparatus of claim 51, wherein said

5 continuous pixel number detecting means immediately
fetches a predetermined number of bits as the number
data of the pixels followed, when no-bit is assigned to
the coding header detected by said coding header
detecting means.

10 53. The apparatus of claim Sl, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same éixel data continues up to an end of the data

15 line,.said apparatus further comprising:

a means for continuously outputting, up to the end
of the data line, bit data having the content
determined by said pixel data determining means.

54. The apparatus of claim 51, wherein the

20 information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
line, said apparatus further comprising:

25 means for continuously outputting, up to the end
of the data line, bit data having the content
determined by said pixel data determining means,
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| mage decodi ng (run-|ength expansion) according to anot her

enbodi nent of the present invention. In the former step
ST1203, coding data @ﬁgﬁ&g or. 103 is informed, by header separator
113, . of the nunber Y ceBixel data (the nunber of dots) of one
l'ine correspo+ﬂuﬂH i splay width of the sub-picture.

Codi ng data separat or et her Thelvdl us NOWPI X of the

i nternal pixel counter of separator 103 exceeds the val ue LNEPI X of
the informed one-line pixel 10 data (step ST1208). In

step ST1208, when the pjxel count_valu NKM?LX . Ls_equal to or . .
| arger than the one-Iin%n%i§§ r%%?asalg con %3?835LHE§F; Pﬁ%ggf gesscting

ST1208), the intergahngeohtllately rorlhedtRHPLALCA0RsntA WikER 0BG DYLe

data is set, is 1 cl eared, e pi xel “count bécones

zero (st epi &4 120% ne Auhbe s 440R off thBEpdRERsN281RBGBA, when
byte-aligned, the trailing 4-bit data is dlscardeg or négl ect ed.
On the other hand, nybitthe MXLYnEQUAS the coding header detected by
5 said coding header detecting means.
55. The apparatus of claim 51, wherein the

information integral body is arranged on a data line of

a finite bit length, said apparatus further comprising:

| means for adjusting a total bit length of all of

10 the data blocks of the compressibn unit on the data
line to a multiple of B8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
means restores all data blocks of the compression unit
on the data line.

15 . 56. The apparatus of claim 51, wherein said
continuous pixel number detecting means immediately
fetches a predetermined number of bits as the number
data of the pixels followed, when no-bit is assighed to
the coding header detected by said coding header

20 detecting means,

and wherein said continuous pixel number detecting
means fetches a specific number of bits after the
coding header as the number data of the pixels
followed, when bits within a predetermined range of bit

25 numbers are assigned to the coding header detected by
said coding header detecting means, said apparatus

further comprising:
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THIS SHERT HAS BEEN |

R ACED B

NN DO ) T
* c L M S *



value NOAPI X is smaller than the one-line pixel data 20 val ue LNEPI X
(YES at step ST1208), the internal regi ster of separator 103 is not
cleared, or the state of the internal register renains.

Run Length setter 107 Th Rehlacedunber PI XCNT (run
i nformati on) of pixels the 25 former step ST1207, to
dot clock DOTCLK deter Tat &3%f Transferring the pixe

dots, and to horizontal - and vertical -sync signals H SYNC and
V- SYNC f or - 82 -

Pyrch on'£ing, e Sub FRentorke BARTBLAGPRCLEE) pic 1ond ALY BaAToS .

response to these data or signals, eng

a display PeriOd S{ §0%ata blockéFﬁ¥u£¥€S%§aE% sgﬁ%ﬁh?h?thRvkﬂgddBQé
enabling pixel 5 col or output stage 0 outpu or a require
period ' line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
5  means restores all data blocks of_the compression unit
on the data line.
57. The apparatus of claim 51, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
10 includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
line, said apparatus further comprising:
means for arranging, up to the end of the data
line, bit data having the content determined by said
15 pixel data determining means; and
means for adjusting a total bit length of all of
the data blocks of the compression unit on the data
line to a multiple of 8-bit, if the total bit lenéth is
not a multiple of 8 when said pixel pattern restoration
20 means restores all data blocks of the compression unit
on the data line.
58. The apparatus of claim 52, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
25 includes a specific number of bits indicating that the
same pixel data continues up to an end of the data

line, said apparatus further comprising:
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of time the pixel data set in stage 104. The generated PERI OD

SIGNAL is sent to pixel color output stage 104 (step ST1210).

Pi xel col or outpunmsm E%I@ﬂﬂ@gh @ts, as display 10 data of the
decoded sub- plctur d data - (e.g., pixel data

I ndircating the p|x G&?%e former step ST1207 for a
period during PERICD S is being sent fromrun

| engt h setter 107 to output stage 104 (step ST1211.). 15
Thereafter, the sub-picture display data thus obt ai ned can be
proper |y superi mposed h@s3sMibl Biehdbing, up tPkil WREFIJE Gifd idudd bl ock
(not shown), and an inmag he “supéri nposed mal n/ sub-pi cture can
be di spl ayed llneonb@tTMaﬁanhEQHn@thesQ@W&kﬂt Hetermined ¥ tfid he
out put processing of the pixel data at step ST1211 is conpleted, if
the data to be degagted data dete@f@initig We@nfsl;ownceturns to the forner step
ST1204 (NO at step ST1212). Whet her or not the data to

be decoded remai ns canmedns forbaddaisernmgnad towadhddk Ngerndticad reglldatf
separator 103
5 the data blocks of the compression unit on the data

line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
means restores all data blocks of the compression unit

on the data line.

10 59. A apparatus of decoding’a bit train of a unit
of a compressed data block, which is obtained by
compressing same continuous pixel data as one unit of
compression, wherein the compressed data block
corresponds to at least pért of an information integral

15  body formed by a plurality of pixel data each defined
by a pfedetermined number of bits, said decoding
apparatus comprising:

a first means for detecting a coding header %rom
the data block of the one compression unit contained in

20 the information integral body;

a second means for immediately fetching a
predetermined number of bits as number data of the
pixels followed, when no;bit is assigned to the coding
header detected by said first means;

25 a third means for detecting, from the data block

of the one compression unit, the number data of the

pixels followed in accordance with a content of the
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conpl etes the data processing for the end address ( SPEDADR) of the
sub-pi cture display data set by header
- 83 - separator 113. Wien no data to be decoded
remai ns, or the dat msm%tH“fkﬁﬂbebséing up to the end address is conpl eted
[
[

(YES at step s checked mhgther a display enable 5
si gnal (DI SPLAY ENAB

ay activatb?®110 is active or
not. Note that activator 110 generates the active (e.g.,
hi gh-1 evel ) display enabl e signal unless activator 110 receives a

Even when 1 he- decali o Bieadan YT b Rast EFRA L €8°a 88 bE g uRby 8. £0g”

Even when t he deco al't ea

iLetgﬁr?Lﬁfl2¥a$2q$%§%ﬁégﬁgédé§ éé&ééted by saf&tkygstiﬁegﬁsgeternined'that

a fourth means for determining a content of the

pixel data in an uncompressed data block of the one

5 _ compreésion unit, in accordance with a remainder of the
data block of the one compression unit, from which
removed are the coding header detected by said first
means and the number data of the pixels followed
detected by either said second means or said third

10 means;

a fifth means for arranging bit data of the
content determined by said fourth means, by a number
indicated by the number data of the pixels followed
detected by either said second means or said third

15 means, so as to restore a pattern of uncompressed pixel
data of the one compression unit;

a sixth means for arranging, up to the end of the
data line, a content of Qits subsequent to the coéing
header; when the information integral body is arranged

20 on a data line of a finite bit length, and when the
coding header includes a specific number of bits
indicating that the same pixel data continues up to an
end of the data line; and

a seventh means for adjusting a total bit length

25 of all of the data blocks of the compression unit on
the data line to a multiple of 8-bit, if the total bit

length is not a multiple of 8 when said fifth means
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the display period of the sub-picture (YES at step ST1213). In this
case, display activator 110 sends a 15 color switch signal to .
run-length setter 01573 ang fQenRreplaced Pi xel color output stage 104 (step

ST1214) . i when the color switch signal is sent,
pi xel col or out put ﬂﬁ“ “ E\ lﬂ&dy receives I nsufficient pixel
color data fromins 20 ~ cbPbr setter 111. When out put

stage 104 receives the color switch signal fromdisplay activator
110, the pi xel color data to be output is switched to the

i nsufficient pixel_colo ta obt.al [ i bcient.pixel
color setter 111 (rsef epoéelﬁ%l%&a%%eﬂ)éﬁg% ts%el%%raggég%%éhd?}s% aégeﬁg%l e
signal is active gata 1indOr in the loop of steps ST1213 to ST1215) during
t he di splay period in which no sub-picture data to be

- 84 - 60. The apparatus of claim 59, wherein

it is determined that a data length of the same
5 continuous pixel data in the one compression unit is
less than 4, when no-bit is assigned to the codiﬁg
header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
10 equal to or more than 4 but less than 16, when 2 bit
are assigned to the coding header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal to or more than 16 but less than 64, when 4 bit
15 are assigned to the coding header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal to or more than 64 but less than 256, when é bit
are assigned to the coding header; and
20 it is determined that the same continuous pixel
data in the one compression unit continues up to the
end of the data line, when 14 bit are assigned to the
coding header.
61. A recording apparatus for recording an
25 information integral body which is formed of a
plurality of pixel data each defined by a predetermined

number of bits, wherein a data block, containing same
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decoded exists, the display area for the sub-picture is filled with
the insufficient pixel color provided by I nsuf ficient pixel color
setter 111. r hand, when the display enabl e signal

. On the gth
5  is inactive, ThjsSheet CR&d that the di spl ay period for the
decoded sub-picture Hl H “ step ST1213). In this case,
di splay activator 11 niéro%%%pufer 112 with an end status

i ndi cating that t he decodi ng of the sub-picture(s) of one frame is
10 conpl eted (step ST1216). The decoding of the sub-

pi cture(s) in one Scﬂffﬂ$éu 35%%%{i?@?%érfgi?°ﬁﬁré9§éd as One0§ggplgked.

FIG 20 is a flow©ha or cont ent t he codi ng

neader detect|on s{gfoSII20% uia rShAMIAG Berdfus IBRoRIOERESI NG of

t he codi ng header tection can be eXecuted by continuous” code

L?“gth _ detECtoraJéEhé¥EH§&é£I&ﬂé& ddnéPitThé mddns for generating
I rst, continuous code |ength detector 106 is initialized so that
its internal status &OHpt&Esed unit data block in accordance with a
5" coding header corresponding to a continuing number of
the same pixel data in the data block of the one
compression unit, with a number of pixels followed
indicating the continuing number of the same pixel
data, and wifh data representing the same pixel data in
10 the data block of the one compression unit; and
a recording means for recording on a prescribed
recording medium the compressed unit data block
generated by said compression data generating means.
62. The apparatus of claim 61, wherein said
15 compression data generating means“%ncludes:
means for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel data is not higher than 4, and
means for assigning two or more but less than a
20 predetermined number of bits to the coding header when
the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number.
63. The apparatus of claim 61, wherein the
25 information integral body is arranged on a data line of

a finite bit length, and said compression data

generating means includes: r1TH9°HFF! '
S SHEET HAS RN
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20 .(STSCNT; not shown) is set to zero (step ST1301). Then, the
contents of two-bit subsequent to the data _ whi ch has been read from
menory 108 to det ggit SHeet HAGBdemMReplaced unit of byte are checked. Wen the

contents are "00" step ST1302), counter STSCNT is
J 1303) . _If ;e checked two-bit does not
€

I ncremented by 25
reach t he (NO at step STI304), the contents

of next two-bit are further checked. Wen the contents

85 are still "00" (YES at step ST1302), counter STSCNT is
further increnented byméaﬁ§t§8rszéﬁgéltutln the codifd HeddfRealy ng the
processi ng of the | oop of steps ST1302 to ST1304, if the checked

two-bit reaches BpecifliBentndedf o#n®ib¥t @hl¥hSiald ittt sSth¥M)thd tsdrte
deternlned that the coding header of FIG 5 is

pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
5 - of compression continues up to the end of the data
line.
64. The apparatus of claim 61, wherein the
information integral body is arranged on a data line of
a finite bit length, and said compression data
10 generating means includes:
means for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
15 of compression continues up to the'éhd of the data
_line;l
means for assigning no-bit to the coding header
when a data length of the continuing number of thé same
pixel data is not higher than 4, and
20 means for assigning two or more but less than a
predetermined number of bits to the coding header when
the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a
prescribed number.
25 65. The apparatus of claim 61, wherein the
information integral body is arranged on a data line of

a finite bit length, said apparatus further comprising:
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constituted by nore than 6 bits. In this case, conti nuous code

| ength detector 106 reads next one byte data fromnenory 108 (step
ST1305), and status_counter 10 STSCNT is set to "4" (step ST1307). At
this time, the This S ¥ Replaced qata is read by codi ng data separ at or
103. Afjm H ter STSCNJgés set to "4", or the
contents of two-bit former” st % ST1302 s not "00"
(NO at step ST1302), the content of status 15 counter STSCNT is
establ i shed, and the established content is output as the content

of the coding header m?ehns %P\é%}:}cis%he%:lcﬁmﬁy(ﬁfgfdgéwg)the data block

More specifically, when e esta cont’ent status counter

STSCNT is "0", th ' I igide :
When STSCNT = "1" %%%‘%%ﬁg&iﬁﬁpﬁsgﬁhﬁaﬁﬁg o?o r%rllgé 2§i E%tc:i%% e%%ﬁeld;éﬁ%\ﬁgn

STSCNT = "2, the of the afQMigibdeadered sk ecomp Sesleioft ehlit Vhedomd SCAIT

= " 3", the coding header of rule 4 is detected. Wen
STSCNT = "4", the modiigldeatieg-wit J Ul £ thd thetshnkit 2bengthpixehotasa
continues up to the end of line) is det ect ed.

5 multiple of 8 when generation of the data block of the

one compression unit on the data line is completed.
66. The apparatus of claim 61, wherein the
information integral body is arranged on a data line of
a finite bit length, said apparatus further comprising:
10 means for assigning no-bit to the coding.header
when a data length of the continuing number of the same
pixel data is not higher than 4;
means for assigning two or more but less than a
predetermined number of bits to the coding header when
15 the data length of the continuing number of the same.
pixel data is equal to or higher than 4 but less than a
prescribed number; and
means for adding dummy bit data to the data block
of the one compression unit so that a total bit length
20 of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.
67. The apparatus of claim 61, wherein the
25 information integral body is arranged on a data line of
a finite bit length, said apparatus further comprising:

means for constituting the coding header by
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FIG 21 is a flow chart for explaining the inage

86 - decode processing according to the present invention,
wherein the decoded i magesies: HaEBé&h R@fhced First, the respective
bl ocks in decoder 101 of 11 or FIG 17 are |n|t|al i zed, and
line counter 5 LI N I{LMIIWH!W S cI red to zero (step ST1401)
Then, m croconputer 112 eader 1 par’ator 113 (FIG 17)
recei ves the header read end status sent at step ST1201 of FIG 18

(step ST1402). The content (zero at initial) of line counter

LINCNT is sent t‘i(fr{‘cck‘?@%%% "pite WHiGn Jijr?dl%faééesadcq%t the sam

separ.ator 113 (FI & ?ﬂc Crocomnmp header
D 200 or | R le" b2 1068 ¥ to an end R Uhd Sidthe b St at s

(step ST1206 of F

when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line; and

means for adding dummy bit data to the data.block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

68. The apparatus of claim 62, wherein the
information integral body is arranged oﬁ a data line of
a finite bit length, said apparatus further comprising:

means for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when .the same pixel data in the data block of onesunit
of compression continues up to the end of the data
line; and

means for adding dummy bit data to the data block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

69. A apparatus of recording an information

J'il‘y S"'"l T ll\& RN

* C L M S *




one frame or one screen (step ST1404) 15 If the received status
Is not the end status of ne gfranme (NO at step ST1405), the

processing waits f or This Sheet Has /{¢ stat us. Wien the end status is
recei ved (YES \I E“ﬂ , line counter LINCNT is increnented
by - one (step ezn the content of increnented

count er LI NCNT does not reach the e of Tine (NO at step ST1407),
t he decode processing of FIGS. 15 and 16, or the decode
processing of FIGS. 18 and 19 is restarted (step ST1408), and the

processing ret urnif&%g'}taqpbg'gy%lg:hm%%or gr %t}eaﬁt é;lh&arlq Id£ CHJ.xel

decodi ng (steps S run-1 engt h- conpr essed

sug7p|cture can b@ata each %%@ql%%dﬁ@hbl%ﬂédéﬁéﬂﬁ%ﬂé&“ﬁumber of bits,

wherein a data block, containing same continuous pixel
data, is compressed as one unit of compression, and

5 wherein the information integral body is arranged on a
data line of a finite bit length, said encoding
apparatus comprising:

a first means for specifying the data block of the

one compression unit of the information integral body;

10 a second means for generating a compressed unit
data block based on a coding header, a number of pixels
followed, and pixel data, wherein no-bit is assigned to
the coding header when a number of the same continuous
pixel data is equal to or less .than a first

15 predetermined number, and two or more bits but less
than a prescribed number of bits are assigned to the
coding header when the number of the same continuous
pixel data is more than the first predetermined nhmber
but less than a second predetermined number, wherein

20 the number of pixels followed indicates the number of
the same continuous pixel data, and wherein the pixel
data indicates the same pixel data in the data block of
the one compression unit;

a third means for constituting the coding header

25 by a specific number of bits which indicates that the

same pixel data continues up to an end of the data

line, when the same pixel data in the data block of one

AT
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Meanwhi.l e, when the content of increnmented counter LI NCNT reaches
the end of line (YES at step ST1407), t he decode processing

associ ated with scrol IThingheedyat B&, 1 sub-picture is finished. 5
FIG 22 is a block dia fp“ﬁ%ng t he brief configuration
of an optical disk rec JHW,MHE[UH (a)]z‘i)gr atus in which the encoding
and decodi ng of the nvent i re execut ed.

Optical disk player 300 of FIG 22 basically has 10 t he sane
configuration as a conventional optical disk pl ayback appar at us
(such as a conpact  di | : | ) of HONEV
optical disk pl ayeurrg)ﬁlt?)gDjp %re Saigona csoprgiﬁ% é%?n? ?%ilr(g?% gﬁ{l h%% a di (g‘lg%%l
si gnal , (ﬂ%fﬂ&@qngpfore decodi ng the run-1length-conpressed 15

i mage information (7.€., an encoded digital signal), can be out put

frominserted optical d SfofRPhedisor adding dbi€ d8BHCto the
I nformati on containing run-I|ength- conpr essed sub-picture data

according to the pfseMlock of tHEHY | Sp Lok hen ENCOslethat gat ebtal
signal is 20 conpressed, the transm ssion bandw dth necessary to the

5 bit length of the data block of the one compression

unit becomes a multiple of 8-bit, if the total bit
length is not a multiple of 8 when generation of the
data block of the one compression unit on the data line
is completed.
10 70. The apparatus of claim 69, wherein
no-bit is assigned to the coding header when a
data length of the same continuous pixel data in the
data block of the one unit of compression is less
than 4;
i5 2-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but less than 16; .
4-bit is assigned to the coding header when the
20 data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 16 but less than 64;
6-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
25 data block of the one unit of compression is equal to
or more than 64 but less than 256; and

l4-bit is assigned to the coding header when the
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encoded digi-tal signal can be narrower than that necessary to
non- conpr essed dahgsSheetHasBeenReﬁacedThe conpressed digital signal from

optical disk IS on-aired or is output to a comunication
25 cable, via MHB l“ﬂl]u l
conpressed digita

smtter 210. ~ The on-aired
cabl e out put conpressed digital

signal is received by - 88
recei ver/ denodul at or 400 of a user or subscrlber. Recei ver 400 is
provided w th decoder 101 having a configuration as shown, for

cramle, 10 G Haggiso gashoi Ha PRERCBInthLed! ohfoghyE of00 cococes
e e o0 22 ohBya¥LRHh  LOREFALALOLAE %he end of®2REHALATILRE.
71. A playing back apparatus for playing back a
bit train of a unit of a compressed data block,

5 obtained by compressing same continuous pixel data as
one unit of compression, from a recording medium,
wherein the compressed data block corresponds to at
least part of an information integral body formed by a
plurality of pixel data each defined by a predetermined

10 number of bits, and wherein the compressed data block
includes either a coding header indicating data of a
number of pixels followed, which number data
corresponds to the number of the same continuous pixel
data, or a coding header indicating the number data of

15 pixels followed as well as the same continuous pixel
data, said playing back apparatus comprising:

a coding header detecting means for detecting the
coding header from the data block of the one |
compression unit contained in the information integral

20 - body;

a continuous pixel number detecting means for
detecting the number data of the pixels followed, from
the data block of the one compression unit, in
accordance with a content of the coding header detected

25 by said codiné header detecting means;

a pixel data determining means for determining a

content of the pixel data in an uncompressed data block

O
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encoded. In the configuration of FIG 22, when the 10

transm ssion systemof _the transm tter/receiver has an average bit
rate of nore than aboukhis®Ree en Replaced quality nulti-nedia

vi deo/ audi o i nformation I transm tted. FIG 23 is
a bl ock diagram for exp 15 wherein i mage i nformation
encoded on the basis of the presentlﬁﬁveﬁtion I s exchanged between
two arbitrary conput ers through a communi cati on network (e.g., an

i nternet). User #1 having user's source #1, which is nanaged
20 by a host cpnppl ety {noly shovD)e, Nas Per SQNalc SORRNLE win o 001
Vari ous input/out% t “devites and various external nmenory

units 5021 are cqggggiﬁgeioofogp@tggta ?%%CE oPOBfe %@geg5ﬁ 59934

i ncorporating the encoder and _ ecoder of the present invention
and having a 25 unitfUP@émCth@ﬂUféﬁ@vé@raEQ”HH@'ﬁ@&iﬁ@ héabBseabedctaqan

i nternal slot (not shown) of personal conputer 500
Simlarly, user # hayiddcs$EigSheeeEeadbedesng means and the number
5 data of the pixels followed detected by said continuous
pixel number detecting means; and
a pixel pattern restoration means for arranging
bit data of the content determined by said pixel data
determining means, by a number indicated by the number
10 data of the pixels followed detected by said continuous
pixel number detecting means, so as to restore a
pattern of uncompressed pixel data of the one
compression unit.
72. The apparatus of claim 71, wherein said
15 continuous pixel number detecting means immediately
fetches a predetermined number of bits as the number
data of the pixels followed, when no-bit is assigned to
the coding header detected by said coding header :
detecting means.
20 73. The apparatus of claim 71, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
25 line, said apparatus further comprising:
means for continuously outputting, up to the end

of the data line, bit data having the content
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- 89 -, personal conputer 500N. Various input/output devices

501N and various external nenory units 502N are connected to
conput er 500N. ModemGakthi28aNReplaced | Ncor porating the encoder and the
|Hention and having a function required for

decoder of the 5 '

conmmuni cation is msH“‘ﬁHmﬁmlm ternal slot (not shown) of
personal conputer 5008 Assunelfhat —user #1 operates conputer
5001 to comuni cate with conputer 500N of another user #N 10

t hrough Iine 600 such as an internet. |In this case, since both

users #1 and #N hgve nodem,cards_5Q31. an 503N_i.ncor porating the
encoders and the §§ESH@f§?d By Salchﬁﬁ?gsggﬁaiﬂﬁagrﬂéPéngaﬁgsgséfficiently

exchanged mﬁtphp aTﬁQOEEpQEQLQQ 8% Eig?m 71, wherein the

information integral body is arranged on a data line of
a finite bit length, and when the coding header
5 includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
line, said apparatus further comprising:
means for continuously outputting, up to the end
of the data line, bit data having the content
10 determined by said pixel data determining means,
and wherein said continuous pixel number detecting
means immediately fetches a predetermined number of
bits a; the number data of the pixels followed, when
no-bit is assigned to the coding.- header detected by
15 sald coding header detecting means .
75. The apparatus of claim 71, wherein the
information integral body is arranged on a data line of
a finite'bit length, said apparatus further comprising:
means for adjusting a total bit length of all of
20. the data blocké of the compression unit on the data
line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
means restores all data blocks of the compression unit
on the data line.
25 76. The apparatus of claim 71, wherein said
continuous pixel number detecting means immediately

fetches a predetermined number of bits as the number

A A



15 . FIG 24 shows a brief configuration of a )
recor d/ pl ayback apparatus for recording on optical disk CD t he
i mage information epgadeduaceaithngdt o the present invention, and

for playing back the mwmﬁﬂu‘ “LE information to decode it according to

t he present Encoder 200 of FIG 24 is so
constructed that It t he “"enddde pr ocessi ng (correspondi ng
to the processing of FIGS. 13 and 14) simlar to the encode
processing of encoder 200 of FIG 10, provided that 25 encoder 200 of
FIG 24 executes th S£nco processi ased o sof t

g % %ﬁ)ﬁa %1y r%%llolwe\ﬂ v glqnodt Cri) it sf ;)S?JJ'?gncgd to

har dwar e (conta|n| ¢i'r cui t

- 90 - the cOEng®hehte G ctUY YYING S WA Headbd 2

detecting means,

and wherein said continuous pixel number detecting
5 means fetches a specific number of bits after the
coding header as the number data of the pixels
followed, when bits within a predetermined range of bit
numbers are assigned to the coding header detected by
said coding header detecting means, said apparatus
10 further comprising:
means for adjusting a total bit length of all of
the data blocks of the compression unit on the data
line to a multiple of 8-bit, if the total bit length is
not a multiple of 8 when Said pixel pattern restoration
15 means restores all data blocks of the compression unit
on the data line.
77. The apparatus of claim 71, wherein the
information integral body is arranged on a data line of
a finite bit length, and when the coding header
20 includes a specific number of bits indicating that the
same pixel data continues up to an end of the data
line, said apparatus further comprising:
means for arranging, up to the end of the data
line, bit data having the content determined by said
25 pixel data determining means; and
means for adjusting a total bit length of all of

the data blocks of the compression unit on the data

|



encoded by encoder 200, etc. is subjected to, for exanple, a (2,7)

RLL nodul ation at nodul ator/ | aser driver 702. The nodul ated record
signal is sent from 5 | aser driver 702 to a high-power |aser diode
nounted in optical head 704. A particular pattern corresponding

to the record signal is witten in a nagneto-gptical di sk or

phase- change optical disk OD by neans of = t h? - recording | aser from
optical head 704. 10 Thereafter, the information witten in disk
Dis read by a | aser pickup of optical head 706. The read

I nf ti is th d dul at ed. d . i OF
Tror L on o eSB! 8 Sla TR 01 LETERS gty s EOLERGLRCD:

necessary. The deﬂ@éum@ﬂtggﬂe_eéf%-whé# saidCﬁﬂi@ft§%16§%Qﬂa£e§§ofgéjé§gt ed

to various data - processing at data processor or audi o/ vi
information, so thalnd ”:Fé’éf@%éé’“al?%é%@lj@%cl&@ dhethe compngééﬂbﬁahnit
ac

I nformati on before recording, Is playe . ta processor
710 includes a degRUenhPr@5£€5S1 e . 20 portion corresponding to, for
exanpl e, decoder 101 of FIG 11. This decode processing portion can
perform ¢ 78. The apparatus of claim 72, wherein the

information integral body is arranged on a data line of
a finite bit length, and when the coding header
includes a specific number of bits indicating that the
same pixel data continues up to an end of the data

10 line, said apparatus further comprising:

means for arranging, up to the end of the data
line, bit data having the content determined by said
pixel data determining means; and

means for adjusting a total bit length of all of

15 the data blocks of the compression unit on the data
line té a multiple of 8-bit, if the total bit length is
not a multiple of 8 when said pixel pattern restoration
means restores all data blocks of the compression:unit
on the data line.

20 79. A playing back apparatus for playing back a
bit tfain of a unit of a compressed data block,
obtained by compressing same continuous pixel data as
one unit of compression, from an optical disk, and
expanding the played back bit train, wherein the

25 compressed data block corresponds to at least part of
an information integral body formed by a plurality of

pixel data each defined by a predetermined number of
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the decoding (i.e., expanding of conpressed sub-picture data) of

FIGS. 15 and 16. FIG 25 shows an exanple of an I C device in
which 25 t he entmdﬁeaaﬁnkheR raegent invention is integrated with

its peripheral circui FIG 26 shows an exanple of an IC
device in which l JrllU“L - 91 -

t he decoder of the present S Fntééﬁated wth its
peripheral circuits. FIG 27 shows an exanple of an IC device
i n which t he encoder and decoder of the present |nvent|on are

integrated with their peripheral .cir U|ts der
and/ or the decodelb%(,sdorad\dgé’%te eifl 'the oﬁlgrﬁrsg’s?eintdaltnvebn ion can E 2

Eleg;me%]te 0 practi ¢ flAs coding hAMY HAVTEMPUEHY JNLUFSL G f cuit

pixels followed, which number data corresponds to the
number of the same continuous pixel data, or a coding

5 header indicating the number data of pixels followed as
well as the same continuous pixel data, said plafing
back apparatus comprising:

a first means for detecting a coding header from
the data block of the one compression unit contained in

10 the information integral body;

a second means for immediately fetching a
predetermined number of bits as number data of the
pixels followed, when no-bit is assigned to the coding
header detected by said first means;

15 a third means for.detecting, from the data block
of the one compression unit, the number data of the
pixels followed in accordance with a content of the
coding header, when prescribed bits are assigned %o the
coding header detected by said first means;

20 a fourth means for determining a content of the
pixel data in an uncompressed data block of the one
compression unit, in accordance with a remainder of the
data block of the one compression unit, from which
removed are the coding header detected by said first

25 means and the number data of the pixels followed
detected by either said second means or said third

means;

O g



present invention can be enbodied by installing such an 10 ICin
vari ous apparat uses. Cenerally, the data line on which the bit
train of Oﬁmg§@§§% ata (PXD) as shown in FIG 9 is arranged

i ncl udes the inmage |n Wé hori zont al scanning |ine of
a TV di splay screen. data i ne may include the image
horlzontal scanning lines of the TV

i nformati on of two or

di spl ay © screen, or nay i nclude the inmage information of al

hori zontal scanning Iines of one TV display screen (or one frame of
the TV di splay screen). LN taIIy h g o data
encodi ng based on a fl?hg mSﬁBre gfo% ru glngfb %aﬁggeq% ifvention is
not MRSk Aok BtURRRPRERUEG dala (eAdh wéfa%rmta 3 4

respect to 3 or 4 color's exp al ne e present peci |cat|on

Wen the portion %fdtl@ateaxg& @ﬁbanhabe%Sdata oFORHd tibed PYed MRy t

nunbers, various informtion be packed in this portion. For
instance, if 8-bietected byPehthee Bh&@' s@@lonldS meeisgrRAd da0 d e iiaxel

dat a,
5 means, so as to restore a pattern of uncompressed pixel
data of the one compression unit;

a sixth means for arranging, up to the end of the
data line, a content of bits subsequent to the coding
header, when the information integral body is arranged

10 ' on a data line of a finite bit léngth, and when the
coding header includes a specific npmber of bits
indicating that the same pixel data continues up to an
end of the data line; and

a seventh means for adjusting a total bit length

15 of all of the data blocks of the cgmpression unit. on
the data line to a multiple of 8-bit, if the total bit
length is not a multiple of 8 when said fifth means
restores all data blocks of the compression unit ;n the
data line.

20 80. The apparatus of claim 79, wherein

it is determined that a data length of the same
continuous pixel data in the one compression unit is
less than 4, when no-bit is assigned to the coding
header;

25 it is determined that the data length of the same
continuous pixel data in the one compression unit is

equal to or more than 4 but less than 16, when 2 bit

L e
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- 92 « 256-col or pictures can be transnmtted only by the sub-

picture (in addition to a main |cture) As has been descri bed
above, accordlng UﬁsﬂhﬁfﬁsBWnRe resent invention, instead of perforning
decodi ng after H“\‘“m“tﬂuml ine data, data is decoded in a small unit
by naklng guratlons conformto a plurality

of conpression rules every tine data is~re adlin-units of bits. For
this reason, according to the present i nvention, a |arge code
tabl e need not be set in the 10 decoder unlike in the MH coding

met hod. I n addi n S t not be read twice in an
encodi ng ér% %?3 %%duﬁ |E§ei§g§ﬁgaaﬁﬁ?ﬁﬁgflc codi ng net hod.

Furthernore, the decogkngssaggegﬁ¥ng§e %edQQH“ESBgth gf tgef%ame

counting bit data but requires no nu
operation Unl'kecbﬂtiﬂ@o@é'ﬁbﬂ@i'ﬁaEQdiﬁgthe one compression unit is

equal to or more than 16 but less than 64, when 4 bit
5 are assigned to the coding header;
it is determined that the data length of the same
continuous pixel data in the one compression unit is
equal'to or more than 64 but less than 256, when 6 bit
are assigned to the coding header; and
10 it is determined that the same continuous pixel
| data in the one compression unit continues up to the
end of the data line, when 14 bit are assigned to the
coding header.
81. A method for encdding an information integral
15 body which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a
data block, containing same continuous pixel data, is
compressed as one unit of compression, and whereih two
or mofe bits are assigned to the pixel data so that the
20 pixel data can define two or more colors, two or more
| gradations, or various emphasizing expressions, said
encoding method comprising the steps of:
(a) a compression data specifying step for
specifying the data block of the one compression unit
25 of the information integral body; and
(b) a compression data generating step for

generating a compressed unit data block in accordance

RN 0 00 R |




met hod. According to the present invention, therefore, decodi ng
processi ng can be nade rel atively sinple.

93 CLAI M5
which is forned

pr edet er m ned nunber

conti nuous pi xel

of a %ﬂxel data each defined 5 by a
ei n a_dajaybl ock, cont ai ni ng same
ed as one unit of conpression, the

ﬂuss}létﬁ ho of encodi ng an integral body of information

dat

nmet hod conpri si ng: speC|fy|ng the data bl ock of the one conpression
unit of 10 the integral body of information; and generating a

conpressed unit

corresponding to a continuing nuirber of

£E¥é&$%€&$h'ihﬁ@@%ﬁgaﬂ§@¥“i§harran@eﬁoghng f88deline of

bl ock of the onescppiesSSHON 1dmgth] tandV $4id sompeesoioni dgts fol I owed

i ndicating the

10

15

20

25

generating step includes:

a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data liné,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line;

a step for assigning no-bit to the coding header
when a data length of the continuing number of the same
pixel-data is not higher than 4, and

a step for assigning two or more but less than a
predetermined number of bits to the coding header when
the data length of the continuing nqmber of the same
pixel data is equal to or higher than 4 but less than a
prescribed number.

85. The method of claim B1l, wherein the
information integral body is arranged on a data line of
a finite bit length, said method further comprising:

a step for adding dummy bit data to the data block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

86. The method of claim 81, wherein the

IHE ‘; e i 1\ SN I
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saie pixel data in the data



conti nui ng nunber of the sane pixel data, and with data representing
the sane pixel data in the data block of the one conpression unit,

wherein 20 the Oﬁ‘\‘ H&%@lﬂtepla@dl ndi cati ve of a nunmber of follow ng
oA

bits representing t he conti nui ng nunber of t he sane
\ % bits of 1%ge codi ng header is indicative
g bits™ reb senting the data length

pi xel data, and
of the 25 nunber

of the continuing nunber of the sane pixel data. 2. The net hod of
claim1l1, wherein the generati ng of a conpressed unit data bl ock

assi gning no bi 1510 ThS Coa Ty FERher Fhel® LEETAIFE G data 1indtos
a finite bit length, said method further comprising:

a step for assigning no-bit to the coding header

when a data length of the continuing number of the same
5 pixel data is not higher than 4;

a step for assigning two or more but less than a
predetermined number of bits to the coding header when
the data length of the continuing number of the same
pixel data is equal to or higher than 4 but less than a

10 prescribed number; and

a step for adding dummy bit data to the data block
of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total-bit length is not a

15 multiple of 8 when generation of the data block of the
one compression unit on the data line is completed.

87. The method of claim 81, wherein the
information integral body is arranged on a data line of
a finite bit length, said method further comprising:

20 a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit
of compression continue§ up to the end of the data

25 line; and

a step for adding dummy bit data to the data block

of the one compression unit so that a total bit length

(TG




of the continuing nunber of the sane pixel data is not greater than

four, and 5 assigning_a l%?%&m&““ but less than a predeterm ned
nunber of bits t¥s ‘Boader when the data length of the

conti nui ng nunber of H mi ﬁbdata is equal to or greater than
four but less than a er. 10 3. A nethod of encoding -an
I ntegral body of information whi ch is flormed of a plurality of pixel
data, each defined by a predeterm ned nunber of bits, wherein a data
bl ock, cont ai ni ng sanme conti nuous pixel data, is conpressed as one 15
unit of conpressiaqn, the integral body of inforyatiqn being,. _.arranged on
a data |line of aW?FWiFecﬁﬁﬁnﬁehSFﬁ?rtﬁgrﬁgfﬁ&?dl“g %&nﬁﬂ%ﬁhﬁinulég

speci fying the d |.o t ne . r i it of the inteqgra
body of i nformat ?l%ﬁl;b%é:ng% The Q%bn%ng%%tgiqﬁéﬁ%%cgﬁpﬁ?sgott?ni%tqod:gi é’ﬂglt in
accordance W th 5ne compression unit, with a number of pixels followed

indicating the continuing number of the same pixel
5 data, and with data representing the same pixel data in
the data block of the one compression unit.
82. The method of claim 81, wherein said
compréssion data generating step includes:

a step for assigning no-bit to the coding header

10 when a data length of the continuing number of the same
pixel data is not higher than 4, and

a step for assigning two or more but less than a
predetermined number of bits to the coding header when
the data length of the continuing number of the same

15 pixel .data is equal to or higher than 4 but less than a
prescribed number.
83. The method of claim 81, wherein the
information integral body is arranged on a data line of
a finite bit length, and said compression data
20 generating step includes:

a step for constituting the coding header by a
specific number of bits which indicates that the same
pixel data continues up to an end of the data line,
when the same pixel data in the data block of one unit

25 of compression continues up to the end of the data
line.

84. The method of claim 81, wherein the

(T O




a codi ng header corresponding to a continuing nunber of the sanme pi xel
data in the data bl ock of the one conpression 25 unit, with a nunber of

pi xel s followed indicating the conti nui ng nunber of the sanme pixel

ata, and with débhsm*”hSBetRa$Eﬂting the sane pixel data in the data bl ock

of the one ¢ , Wherein:, _ ' REPLACEMENT SHEET
essed unit aata bl ock i ncl udes:
eader

: T
constituting the coding ! y a specific nunber of bits whi ch

95 t he gener at|i
i ndicates that the sanme pixel data continues up to an 5 end of the data

|ine, when.the Ségetﬂéxﬁétgaﬁﬁoéﬂ B?efﬂétane coﬁ??%gsﬁbnoﬂﬁi%nbgcghes a
conpressi on continues up to the end o the data ['ine. - 4. The

met hod of claimgy1whgiei 8t Pepi Bt egkaknbodytall b1@ hBhgtRALSORGKS aar r anged
on a data line of a finite bit | ength, and the generating of a
conpressed unit gateipleckf 8 whoht §ehernelivfdesf the data block of the

one compression unit on the data line is completed.
5 88. The method of claim 82, wherein the.
information integral body is arranged on a data line of
a finite bit length, said method further comprising:
a step for constituting the coding header by a
specific number of bits which indicates that the same

10 pixel data continues up to an_end of the data line,
when the same pixel data in the data block of one unit
of compression continues up to the end of the data
line; and

a step for adding dummy bit data to the data block

15 of the one compression unit so that a total bit length
of the data block of the one compression unit becomes a
multiple of 8-bit, if the total bit length is not a
multiple of 8 when generation of the data block ok the
one compression unit on the data line is completed.

20 85. A method for encoding an information integral
body which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a
data block, containing same continuous pixel data, is
compressed as one unit of compression, and wherein two

25 or more bits are assigned to the pixel data so that the
pixel data can define two or more colors, two or more

gradations, or various emphasizing expressions, said

.
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constistuting the codi ng header by a specific nunber of bits 15 which
I ndi cates that the sane pixel data continues up to an end of the data
line, when the samp,;pixgu.daterdphcddhe data bl ock of one unit of

conpressi on continu d of the data line; 20 assigning no
bits to the coding amﬁgﬂlﬂuwmﬂgata I'engt h of the continuing nunber
of the sane pixel d gr eat er theh four; and assi gni ng at

| east two but |ess than a predeterm ned nunber 25 of bits to the coding

header when the data | ength of the conti nui ng nunber of the sane pixel

dat 1> eval 0 Gleoding AL AW {6q s [F0p8 90, 2 Pr et bed

REPLACEMENT SHEET (a) a first step for specifying the data block of
the one compression unit of the information integral
body;

5 | (b) a second step for generating a compressed
unit data block based on a coding header, a number of
pixels followed, and pixel data, wherein no-bit is
assigned to the coding header when a number of the same
contiﬁuous pixel datalis equal to or less than a first

10 predetermined number, and two or more bits but less
than a prescribed number of bits are assigned to the
coding header when the number of the same continuous
pixel.data is more than the first predetermined number
but less than a second predetermined number, wherein

15 the number of pixels followed inhicates the number of
the same continuous pixel data, and wherein the pixel
data indicates the same pixel data in the data block of
the one compression unit; .

(c) a third step for constituting the coding

20 header by a specifiq number of bits which indicates
that the same pixel data continues up to an end of the
data line, when the same pixel data in the data block
of one unit of compression continues up to the end of
the data line; and

25 (d) a fourth step for adding dummy bit data to
the data block of the one compression unit so that a

total bit length of the data block of the one

THIS SHET HAS BLIEN
RE ACED !
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which,is formed of a plurality of pixel data each defined by a
predetern1ned nunber of bItS mhereln a data bl ock, cont ai ni ng sane

continuous pixel e“ Yed as one unit of conpression, the
integral body of i I g 5 arranged on a data line of a finite
bit length, the net Si ng: specifying the data bl ock of

the one conpression unit of . the |ntégr&P7body of information; 10
generating a conpressed unit data block in accordance with a coding
hﬁadgr corresponding to a continuing nunber of the sane pixel data in
t he data bl ock of the one co S t h fe Pieel s
fol | owed i ndi cat FREPERESL?E ggﬁ?l%U|ﬁaeﬁunbﬁhlt#£$%%o?éggqgﬁieﬁjh§?§$ and

with data reQr%?,_eL“L' gglEH‘atﬁagg Rotela fdatdiipid ke hhdi Qenadfaditth

one conpression uni i ng dunny bit data to the data bl ock of

the one 20 conppesgh@angiRht b38ckNdkE 2nkObile Ridmprergibrofurie dntthe

data line is completed.
5 90. The method of claim 89, wherein
no-bit is assigned to the coding header when a
data length of the same continuous pixel data in the
data block of the one unit of compression is less
than 4;

10 2-bit is assigned to the coding header when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but less than 16;

4-bit is assigned to the coding header when the

15 data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 16 but less than 64;

6-bit is assigned to the coding header when éhe
data length of the same continuous pixel data in the

20 data block of the one unit of compression is equal to
or more than 64 but less than 256; and

14-bit is assigned to the coding ﬁeader when the
same pixel data in the data block of one unit of
compression continues up to the end of the data line.

'25 91. A method of encoding image information
arranged on a line, wherein the image information is

converted into a run-length code containing pixel

THIS SR HAS BLEEN
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bl ock .of the one conpression unit becones a multiple of ei ght bits,

t he total

bi t

l ength is not a nultiple of
data bl ock of the (ThlleSheetHaEBéEER

25 . 6. The neth

further conprising: assigning no
bits to the cpding Hkna.lgng%@s _of the continuing nunber

of the sane pi xel data

REPLACEMENT SHEET
| east two but

| ess than a predeterm ned nunber

greater than four; and assi gni ng at

of bits to the coding

header when the Q%E%Jm%%*ﬁ als Wéﬁu 3 C%”H-%Irh‘ﬂ Jd] {H}E{el%f £d181 pi xel

data i s equa

nunber .

10

15

20

25

greater our prescri bed
which indicates the number of continuing the pixel

inforﬁation, and the run-length code is further
converted into encoded data,

said encoding method is characterized in that a
variable bit length of one unit of the run-length code
is set in accordance with the number of pixels
followed,

and that the set variable bit length contains
variable header bits which vary depending on a value of
the number of pixels followed, variable binary bits
corresponding to the number of pixels followed, and

binary bits corresponding to the pixel information.

92. The method of claim 91, characterized in that

no-bit is assigned to the variable_header bits when the
value of the number of pixels followed is not higher
than a predetermined number, and that all bits of the
variable bit length are assigned to the variable ginary
bits of the number of pixels followed and the binary
bits corresponding to the pixel information.

93. The method of claim 91, characterized in that,
when the image information is arranged-on a line, and
same pixel information continues from a point of change
of the image information to an end of the line, a
specific data is assigned to the variable bit length,
regardless of a content of the pixel information which

continues to the end of the line.

f

ei ght when generation of the
dOn unit on the data line is conpleted.
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7. The nethod of claim 3, wherein the integral body of information is
arranged on a data line of a f| |t§ bit 10 length, the nethod further

conpri si ng: 'ﬂﬂdmngmﬁﬁ data to the data bl ock of the one

conpr essi on- uni t so b|t | ength of the data bl ock of the
one conpression uni tlple of é eight bits, if the total bit
|l ength is not a nult elght mhenlé neration of the data bl ock of

t he one conpression unlt on the data line is conpleted. 8. A
nmet hod of encoding an integral body of information 20 which is fornmed of a

prurality of pixel dafa SAENATNREDs 14l 3107 ARLAIILASL e Lfe

bits, wherein a data bIock ai'ni ng “sane ‘cont | nuous pi xel data, is

compressed 2 onges dté‘te%%e?ﬁg‘%%s‘?a?%% B e et nod 25
conpri si ng: ln%tfﬂgnng{ﬁ%@ drploak f, L e G(Q{&)rlﬁﬁﬂieﬁﬂ uni t of
header includes decode start information with respect "
5 to the run-length code of one or more units arranged on
the line.

95. The method of claim 94, characterized in that,
when the image information arranged on a plurality of
lines constitutes one image frame, the packet header

10 further includes information :epiesenting a length of
the encoded data of the one image frame.

96. An image information decoding apparatus
characterized by comprising:

obtaining means for obtaining encoded data of
15 image information in unit of a predétermined bit;
detecting means for detecting a number of
continuous same bits in the encoded data of the
predetermined bit unit obtained by said obtaining“
means;

20 separating means for determining a bit length of
the pfedetermined bit unit with respect to continuous
pixel information, in accordance with the continuous
same bits number detected by said detecting means, for
fetching bit information of the determined bit|length,

25 and for separating the fetched bit information into

bits corresponding to the continuous pixel information

and bits representing the number of the continuous
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the integral body of information; generating a conpressed unit
data bl ock in accordance with a codi ng header corresponding to a

conti nui ng nunber of the S g}xel data in the data bl ock of the one
conpressi on unifis SEEHEARET” of pixels followed indicating the 5
conti nui ng nunber of | data, a q)mdth dat a representing
the sane pixel data ock oF’tﬂg ~ one conpression unit, the
generating of the conpressed unit data bl ock incl uding: 10 assigning
nonglts ;o Lhe codi ng header when a data |length of the continuing
nunber of the sane pixel data..S _not greater than four, and

assi gni ng at IeaéPJ&WO °5Q§§§qqu|a.predeternined nunber 15 of bits to

t he codi ng header Whe%&gv%é¥¥ﬁb|ﬁagﬂg‘ertJEhverting the bit

information into the pixel information and its

continuous number in unit of separation by said
5 separating means; and
outputting means for outputting by the continuous
numBer the pixel information converted by said
converting means.
97. The apparatus of claim 96, characterized by
10 furthér comprising:
means for outputting the pixel information up to
an end of a line on which the pixel information is
arranged, when said detecting means detects that the
number of the continuous saﬁe bits is equal to or more
15 than a predetermined number.
98. The apparatus of claim 96, characterized by
further comprising:
insufficient line detecting means for detecting
whether a number of lines of the pixel information
20 output from said outputting means is insufficient;
ﬁeans for setting, if said insufficient line
detecting means detects an insufficient number of the
lines, a predetermined pixel information for the lines
of the insufficient number; and
25 means for switching the pixel information
outputting operation of said outputting means, such
that the predetermined pixel information set by said

5 | II |I“||“I| THIS SHEET HAS R |
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continui ng nunber of the sanme pixel data is equal to or greater than
four but |less than a prescribed nunber; constituting the coding
header by a specif.f[.hgssrﬁéjet er of bits 20 which indicates that the sanme pixel

data continues up as Bee ag{ the data |ine, when the sane pixel data
in the data bl Hmﬂﬂm#ml t of conpression continues up to the end
of the data |i addi ng du bitT data to the data bl ock of

t he one conpression unit so that a total bit length of the data
bl ock of the one conpression unit becones a nmultiple of eight bits, if

the total bit | egsg%t%e{nsg r;getanas rr.usl t iuﬁltf%tmfor theeigme%mhgg gpher at ion of the

data bl ock of th 15 & §sSi Oh unit on e data line is

conpl et ed. s RN HuRNeOHNE A d B FH 2 o PP PE1 L DERE MREREN

detecting means.

99. The apparatué of claim 96, characterized by
5 further comprising:
insufficient line detecting means for detecfing
whether a number of lines of the pixel information
output from said outputting means is insufficient; and
means for suspending a decoding operation of the

10 apparétus for an insufficient number of the lines
detected by said insufficient line detecting means.

100. The method of claim 91, characterized in that
the pixel information includes color information
defined by two or more bits.

15 101. The method of claim 100, characterized in that
the color information defines a combination of signal
amplitudes respectively corresponding to red, green,
and blue. f

102. The method of claim 100, characterized in that

20 the color information defines a combination of an

intensity signal, a red signal, and a blue signal.
103. A method of decoding image information,
comprising the steps of:
obtaining coded data of image information in unit
25 of predetermined bits;
detecting, from the obtained coded data in unit of
bits, a number of continuous pixel information having
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whi ch.is formed of a plurality of pixel data each defined 5 by a
predeterm ned nu of bits, wherein a data bl ock, cont ai ni ng sane

cont i nuous pi xel Se“ lkonﬁm@§§ed as one unit of conpression, and
wherein the |ntegrE |nfornat|on is arranged on a data line of
afinite bit oding nethqg conprising: 10 speci fyi ng
the data: bl ock of the one co ssion ufit “8F the integral body of

i nformati on; generating a conpressed unit data bl ock based on a
coding 15 header, a nunber of pixels followed, and pixel data, wherein
no bits are a55|%ned Ep t he codi ng header when a nunber of the sane
conti nuous pi xel &S équal to or | ess than a first predeterm ned

nunber, and at Ieast h@%ergﬁnqhhz b%&tlQ%%gkﬁé%facﬂk?%ﬁﬁhpQﬁfqgﬁper of bits

are aSS|gned 20 to the ¢co ader whent nunber of the sane
continuous Piodelk ;4RbA ! l%qatl%&otrh@wome ifnl e AV RARIERMded Huumber

but | ess than a second predéeterm ned nunber, wherein the nunber of
pi xel s fol | owed H@Qb%%%%thﬂ%e&U6Ee&h@fcbﬁﬁlﬁﬁmﬁs pixel information:;
5 fetching bit information having the detepmined bit
length;

- separating the fetched bit information into bits
of the continuous pixel information and bits of its
continuous number;

10 converting the bit information into the continuous
pixel information and the continuous number thereof in
unit of the separated bits; and

outputting, as decoded data, the continuous pixel
information by the continuous number thereof.

15 104. A data compression method for compressing a
bit train of continuous pixels based on a run-length
coding scheme, characterized in that run information of
one compression unit is formed of:

run-length information representing a number of
20 continuous same data bits; and
pixel data, constituted by two or more bits, for
defining three or more different kinds or different
contents of the pixels.
105. The method of claim 104, characterized in that

25 the pixel data has a fixed bit length of 2-bit, %nd the

run-length information has a wvariable length for a

continuocus same value.

* c L M s *
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conti nuous pi xel

data, and wherein the pixel data indicates 25 the sane

pi xel data in the data bl ock of the one conpression unit;
constituting the ¢QdéuegHacmeeRephieda speci fic nunber of bits whi ch

I ndi cates that the
REPLACEMENT SHEET

11 NOV 1999

m“‘ﬁmnﬂ“ a continues up to an
of the data I|né63mhén the sanme pixel data in

the data bl ock of one unit of conpression continues up to the end of
the data line; and 5 adding dummy bit data to the data bl ock of the o

conpression unit sojppat g BQ&Q&c?’shhg”g?Et% kBe S%@dcast?h?he knof the

one conpression
l ength is not a

unit becones tipl el ght bits tota

THEbRLEi8h integral body which is formed of a
plurality of pixel data each defined by a predetermined
number of bits, wherein a data block, containing same

continuous pixel data, is compressed as one unit of

compression, said broadcasting system comprising:

an encoder for generating a compressed unit data

block in accordance with a coding header corresponding

" to a continuing number of the same pixel data in the

10

15

20

25

data block of the one compression unit, with a number
of pixels followed indicating the continuing number of
the same pixel data, and with data representing the
same pixel data in the data block of the one
compression unit; -and

a broadcasting means for outputting, by means of a
radio wave or signal cable, the compressed unit data
block generated by said encoder.

107. A broadcasting system for broadcasting an
information integral body which is formed of a
plurality of pixel data each defined by a predetermined
number of bits, wherein a data block, containing same
continuous pixel data, is compressed as one unit of
compression, said broadcasting system comprising:

a digital signal generator means for generating a
digital signal of a compressed unit data block in
accordance with a coding header corresponding to a

continuing number of the same pixel data in the data

ne

bi t
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ei ght- when generation of the data bl ock of the one 10 conpression unit on
the data line is conpleted. 10. The nmethod of claim9, wherein
no bits are assigqu codi ng header when a data 15 length of the

to th
sanme continuous pi & Snet Has e Renlacedyat a bl ock of the one unit of
conpression is Iesq H IJ two Biys are assigned to the coding
header when the dat f the sané conti nuous pixel data in the

data block 20 of the one unit of conpression is equal to or greater than
four but |ess than sixteen; four bits are assigned to the coding

header when thepdald of +hbeBALNcBhoHASSIBHE uRAR, WIAS Pinthodialdy | n the

data bl ock 25 one unit o npression 1s equal to or greater than

sixteen but |es$;tRan $1h¥wballindicatingsithelicoh 3 iaRp RdsL O e
codi ng header en the data l ength of the sanme contlnuous pixel data

in the data bl oglgme pixel data, and with data representing the same

pixel data in the data block of the one compression
‘5 unit; and
a broadcasting means for outputting, by means of a
radio wave or signal cable, the digital signal
generated by said digital signal generator means.
108. An electric mailing system for electrically
10 mailing an information integral body which is formed of
a plurality of pixel data each defined by a
predetermined number of bits, wherein a data block,
containing same continuous pixel data, is compressed as
one unit of compression, said electric mailing system
15 comprising:
a compressed data generating means for generating
a compressed unit data block in accordance with a
coding header corresponding to a continuing numbeé of
the same pixel data in the data block of the one
20 compression unit, with a number of pixels followed
indicating the continuing number of the same pixel
data, and with data representing the same pixel data in
the data block of the one compression unit;
a transmitter means for transmitting a signal
25 containing the compressed unit data block generated by
said compressed data generating means;

a receiver means for receiving the signal

g [
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11 NOV 1999 _ of the one unit of conpression is equal to or
greater than ! t HeslBeertReplade@ss t han 256; and fourteen bits are
assigned to the co en the 5 sane pixel data in the data bl ock
of one unit of ”ﬂontinue§ up.do the end of the data Iine.

11. A nethod of decoding a bi rain of aunit of a conpressed data

bl ock, which is obtained by conpressing 10 same continuous pixel data as
one unit of conpression, wherein the conpressed data bl ock corresponds
to at | east if [ ' L ON rmed by a
plurality of pi x%agﬁdsgglat%hcr%%%d y %Iﬁip)‘%%%%?{é%énédaﬁ@ nunmber of bits,

and wherein the conpressad daté i fckon kedns! esatLbeing €REI BgahRgder
i ndi cating data of a nunber

header from the compressed unit data block received by
said receiver means, for detecting a location of the
5 continuous pixel data in accordance with a content of
the detected coding header, for obtaining from tﬁe
detected location the continuous pixel data as well as
the pixel data subsequent to the continuous pixel data,
and for restoring an uncompressed pixel data block of
10 the one compression unit representing data which is not
subjected to a data compression by said compressed data
generating means.
109. The disk of claim 39, wherein
no-bit is assigned to the coding header and 2-bit
15 is assigned to the number of pixelsﬂfollowed, when a
data length of the same continuous pixel data in the
data block of the one unit of compression is less
than 4; J
2-bit is assigned to the coding header and 4fbit
20 is assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but lesslthan 16;
4-bit is assigned to the coding header and 6-bit
25 is assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the

data block of the one unit of compression is equal to

L




of pixels followed, which nunber data corresponds to the nunber of the
sane conti nuous plxel dat a Redad di ng header indicating the nunber
data of pixels folm\ﬁéﬁtmee“ c c] as the sane continuous pixel data, the

met hod 20 conpri si \\“m | Nng header detecting by detecting the
codi ng header fron1 | ock of t one conpression unit

contained in the I ntegral body of |nf6 tiron; 25 conti nuous
pi xel nunber detecting by detecting the nunber data of the pixels
foll owed, fromthe data bl ock of the one conpression unit, in

accordance with § cgn ESnEhgf Eeebut leggteﬁggdsqulng header detected by
sai d codi ng head F

?EPhéSENENT SHEET 6-bit is assigned to the coding header and 8-bit
is assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the

5 data block of the one unit of compression is equal to
or mofe than 64 but less than 256; and
l4-bit is assigned to the coding header but no-bit
is assigned to the number of pixels followed, when the
same pixel data in the data block of one unit of
10 compression continues up to the end of the data line.
110. The apparatus of claim 49, wherein said second
means includes means for performing the following:
no-bit is assigned to the coding header and 2-bit
is assigned to the number of pixels followed, when a
15 data length of the same continuous pixel data in the
data block of the one unit of compression is less
than 4;
2-bit is assigned to the coding header and 4lbit
is assigned to the number of pixels followed, when the
20 data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 4 but less than 16;
4-bit is assigned to the coding header and 6-bit
is assigned to the number of pixels followed, when the
25 data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 16 but less than 64; = ——emmn

'HHS‘IIMIHA<PHEN!
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det ecti ng; ning by determning a content of the

pi xel data in an mm\\malmmmm bl ock of the one 5 conpression unit,
in accordance with+a vermi Ndef of the data bl ock of the one conpression
unit, from which renoved are the detected codi ng header detected by
sai d coding header detecting and the deﬁggted nunber data of the pixels
det ected by said continuous pixel nunber” ting; and 10 pi xel

pattern restoration by arranging bit data of the determ ned cont ent
determ ned by the pixel data determ ning, by a nunber indicated by the

det ected number daappl 1004 0L ¥GhaqIbeEhEdcBY s hBCnEARLENUAUS gRite!

nunmber 15 detecting, So as to res re a pattern of dnconpressed pi Xeél

oL ot cer oy SEPREESbABALE Lenp ppmbd ofl BATEALOHTh e b, WA
predeternined 20qadabeengtnbbtstRe thRendbheindata phixkhedpivselin fall oved,
data block of the one unit of compression is equal to
5 or more than 64 but less than 256; and
1l4-bit is assigned to the coding header but no-bit
is assigned to the number of pixels followed, when the
same pixel data in the data block of one unit of
compression continues up to the end of the data line.
10 ' 111. The apparaﬁus of claim 69, wherein said second
means.includes means for performing the following:
no-bit is assigned to the coding header and 2-bit
is assigned to the number of pixels followed, when a
data length of the same continuous pixel data in the
15 data block of the one unit of coméfession is less
than 4; _
2-bit is assigned to the coding header and 4-bit
is assigned to the number of pixels followed, wheh the
data length of the same continuous pixel data in the
20 data block of the one unit of compression is egqgual to
or more than 4 but less than 16;
4-bit is assigned to the coding header and 6-bit
is assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the
25 data block of the one unit of compression is equal to

or more than 16 but less than 64;

6-bit is assigned to the coding header and 8-bit
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when no bits are assigned to the detected codi ng header. 13. The

nmet hod of cl ai m 1","” tegral body of i nformation is
arranged on a dat Wﬂ""@’u T’m]e bit 25 length, and when the coding
header includes a Spécifict s ﬂunber of bits indicating that the sane

pi xel data continues up to an end of tpéa8 data line, the method further
conpri si ng:

REPLACEMENT SHEET

11 NOV 1999 103 conti nuously

outputting, up to §zastserlﬂ—‘| d&getl'f@trg.mm& of e?ugéa%a de{'ﬂ‘l@%&”gwwﬁ tge

det er m ned conteﬁ% y sai er m nl ng

The nethod of cl aldtd hetiel & (e &ﬁ@%@ﬂtm Sfpixe1i BLLEMBLT PRI S
arranged on a dat Ine o T1ni te engtlh and when the coding
header includes ay$e%fdck of the one unit of compression is equal to
or more than 64 but less than 256; and
5 14-bit is assigned to the coding header but no-bit
is assigned to the number of pixels followed, when the
same pixel data in the data block of one unit of
compression continues up to the end of the data line.
112. The method of claim 9, wherein

10 no-bit is assigned to the coding header and 2-bit
is assigned to the number of pixels followed, when a
data length of the same continuous pi#el data in the
data block of the one unit of compression is less
than 4;

15 2-bit is assigned to the coding header and 4-bit
is assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equai to
or more than 4 but less than 16;

20 4-bit is assigned to the coding.header and 6-bit
is aséigned to the number of pixels followed, when the
data length of the same continuous pixel data in the
data block of the one unit of compression is equal to
or more than 16 but less than 64;

25 6-bit is assigned to the coding header and 8-bit
is assigned to the number of pixels followed, when the

data length of the same continuous pixel data in the

This Sheet Has Been Replaced ['5"}115 SHEET A% 1y |

|II|I III ”l II REPLACED

—d




nunber. of bits |nd|ca pi xel data continues up to an
end of the data |ine, Blwm(@ er 10 conpri sing: conti nuously
outputting, up to the i ne, bit data having the

determ ned content determ ned by said pi xel data determ ning, 15

and wherein the continuous pixel nunber dehg&tl I medi ately fetches a
predeterm ned nunber of bits as the data of the pixels followed,
when no bits are assigned to the detected codi ng header detected by
said 20 codi ng header detecting. 15. The method of claim 11, wherein

the integral bodysh piocd BEORER! R il ANGeMeAnst gt ad G &

finite bit I"engt urther conprisin justing a
total bit |engthgef rakk Qmahh%4d§h% hlacke el 256; Qhﬁiconpression unit on

the data line to a nultiple of eight bits, if the total bit length is
not a nultiple of 14-bit is assigned to the coding header but no-bit
is assigned to the number of pixels followed, when the |
5 same pixel data in the data block of one unit of
compression continues up to the end of the data line.
113. A method of encoding an information integral
body which is formed of a plurality of element data
each defined by a predetermined number of bits, wherein
10 a data block, containing same continuous element data,
is compressed as one unit of compression, said encoding
method comprising the steps of:
a compression data specifying step for specifying
the data block of the one compression unit of the
15 information integral body; and
a compression data generating step for generating
a compressed unit da£a block in accordance with a
coding header corresponding to a continuing numbe; of
the same element data in the data block of the one
20 compression unit, with a number of elements followed
indicating the continuing number of the same element
data, and with data representing the same element data
in the data block of the one compression unit.
114. A method of encoding an information integral
25 body which is formed of a plurality of pixel data each
defined by a predetermined number of bits, and is

arranged on a finite length data line corresponding to

e e T
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ei ght. when the a ata by the pixel pattern
reracenent srecff[ll] |1|I1ﬂ|l1l L 1
NOV 19 *

st omat son*restores all data bl ocks of the conpression
unit on the dat a Ilne. 16. The met hod of claim 11, wherein the
detecting of the 5 nunber data by the cggbinuous pi xel nunber detecting

i medi ately fetches a predeterm ned nunbe f Dits as the nunber dat a
of the pixels followed, when no bits are assigned to the codi ng header
detected by the codi ng header detecting, 10 and wherein the

detecting of thgl 2‘1@%@% gﬁ&? Etie CRBE:'l'QP?x‘d%l call Q}L]i'}iéerofjeé%' ng

fetches a speci nunbe ter the co eader as the nunber
data of the piX@ligplay, wherein a data block, contalnlng same

continuous pixel data, is compressed as one unit of
compression, said encoding method compriéing the steps
5 of:

a compression data specifying step for specifying
the data block of the one compression unit of the
information integral body; and

a compression data generating stép for generating

10 a compressed unit data block in accordance with a

" coding header corresponding to a continuing number of

the same pixel data in the data block of the one
compression unit, with a number of pixels followed
indicating the continuing number -0f the same pixel

15 data, and with data representing the same pixel data in
the data block of the one compression unit.

115. The method of claim 114, wherein said

compression data generating step includes:

a step for constituting the coding header by a

20 specific number of bits which indicates that the same
pixel data continues up to an end of the finite length
data line, when the same pixel data in the data block
of one unit of compression continues up to the end of
the finite length data line.

25 116. A method of encoding an information integral
body which is formed of a plurality of pixel data each

defined by a predetermined number of bits, and is
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fol | owed, when bit ernined range of bit 15 nunbers are
assigned to the d gm ”1”@,“‘ Eder det ect ed by the codi ng header

detecting, the nethodcf ULl onpri si ng: adjusting a total bit

| ength of all of the data bl ocks of 20 the conpression unit on the data
line to a nultiple of eight bits, if the total bit length is not a
mul tiple of ei ght when the arranging bflpit data by the pixel pattern
restoration step restores all data bl ocks of the conpression unit on
the data line. 25 ° 17. The method of claim 11, wherein the integral

Ibggét gf and \/\/L]gl;lolt[ﬂgﬁ!%eo%l%rb % éan Ednic) atdaégg‘%lagf‘?%icgrpeghu EnEJoi!:Obl ts
ilgd:\ICO\a/t llgggt hat ch}f@ éz?‘%’ofé )ﬁ?%:%rﬁtal F%F&lﬁ@@hg{bggg%f a TV display,
wherein a data block, containing same continuous pixel
data, is compressed as one unit of compression, said
5 encoding method comprising the steps of:

a compression data specifying step for specifying
the data block of the one compression unit of the
information integral body; and

a compression data generating step for generating

10 a compressed unit data block in éccordance with a
coding header corresponding to a continuing number of
the same pixel data in the data block of the one
compression unit, with a number of pixels followed
indicating the continuing number of the same pixel

15 data, and with data representing the same pixel data in
the data block of the one compression unit.

117. The method of claim 116, wherein said
compression data generating step includes:

a step for constituting the coding header by a

20 specific number of bits which indicates that the same
pixel data continues up to an end of the finite length
data line, when the same pixel data in the data block
of one unit of compression continues up to the end of
the finite length data line.

25 118. A method of encoding an information integral
-body which is formed of a plurality of pixel data each

defined by a predetermined number of bits, and is

CHiS 86
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continues up to an i ne, the nmethod further conpri si ng:
arranging, up tot mm‘\m W@a‘uma line, bit data having 5 the
determ ned cont ent rni ned By the pixel data determ ni ng; and
adjusting a total bit length of all of the data bl ocks of t he
conpression unit on the data line to a nultiple of 10 eight bits, if the
total bit length is not a nultiple of ~ ht "when the arrangi ng of bit
data by the pixel pattern restoration restores all data bl ocks of the
conpr essi on unit on the data line. 15 18. The nethod of claim 12,

wherein the integal, hadvols il PLOJLRLLANALS,2]EAROEA.0R ARk RG] (O Of

afinite bit eng e coding eader €s a spe

nunber of bits ind I cepti 0 an
? afé‘{aiﬂg %P@yﬁod&?urt ﬁiég £9818 of aCOQLI AHESEHR &

end of the data line conpri si ng:
data block, containing same continuous pixel data, is

compressed as one unit of compression, said encoding
5 method comprising the steps of:

a compression data specifying step for specifying
the data block of the one compression unit of the
information integral body; and

a compression data generating step for generating

10 a compressed unit data block in éccordance with a
coding header corresponding to a continuing number of
the saﬁe pixel data in the data block of the one
compression unit, with a number of pixels followed
indicating the continuing number of the same pixel

15 data, and with data representing the same pixel data in
the data block of the one compression unit.

119. The method of claim 118, wherein said
compression data generating step includes:

a step for constituting the coding header by a

20 specific number of bits which indicates that the same
pixel data continues up to an end of the finite length
data line, when the same pixel data in the data block
of one unit of compression continues up to the end of
the finite lepgth data line.

25 120. A method of decoding a bit train of a unit of
a compressed data block, which is obtained by

compressing same continuous element data as one unit of
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19. A nethod of décoding d bi't train of a unit of a conpressed data

bl ock, which is obtained by conpressing same continuous pixel data as
one unit of conpression, wherein the ggnpressed data bl ock corresponds
to at | east

REPLACEMENT SHEET 106 part of an

i ntegral body of information fornmed by a plurality of pixel data each

et e o, P SUGBEAStn, i BHERST L8 Bokprobiecioand pram ot
conpressi on unit -6pREaEBAAS Bot BE &thgrﬁthOQX @h’ 1nformat10n integral
body formed by a plurality of element data each defined
by a predetermined number of bits, and wherein the |
5 compressed data block includes either a coding header
indicating data of a number of elements followed; which
number data corresponds to the number of the same
continuous element data, or a coding header indicating
the number data of elements followed as well as the
10 same continuous element data, said decoding method
comprising the steps of:

a coding header detecting step for detecting the
coding header from the data block of the one
compression unit contained in the information integral

15 - body;

a continuous element number detecting step for
detecting the number data of the elements followed,
from the data block of the one compression unit, in
accordance with a content of the coding header detected

20 by said coding header detecting step;

én element data determining step for determining a
content of the element data in an uncompressed data
block of the one compression unit, in accordance with a-
remainder of the data block of the one compression

25 unit, from which removed are the coding header detected
by said coding header detecting step and the number

data of the elements followed detected by said
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I nformati on; mmmﬁlﬂ g a predeterm ned nunber of bits as

10 nunber data of th l uﬂa when no bits are assigned to the
det ect ed codi ng headet; L detEct1ng, fromthe data bl ock of the one
conpressi on unit, the number data of the pi xel s followed in accordance

with a 15 content of 't he codi ng header, mh;n prescribed bits are
assigned to the detected codi ng header;”™ deferm ning a content of the

pi xel data in an unconpressed data bl ock of the one conpression unit,
in accordance with 20 a renainder of the data bl ock of the one
conpressi on unit e ed di ng header
and t he detec?tﬁn%%ng f%%% egp?§€ ép$ngl%g%g afif arrangi ng

D1 o o 10 e BISRON Cpbc S BUPDRS128 LEGhChBSablok i
pattern of UnCO”P£€5§§Qapéfe£he conféh@ QtéPRiRBE BPMBHESENBReHRI Hatand
| determining step, by a number indicated by the number ”
5 data of the elements followed detected by the
continuous element number detecting step, so as to
restore a pattern of uncompressed element data of the
one compression unit.
121. A method of decoding a bit train of a unit of
10. a compressed data block, which is obtained by
compressing same continuous pixel data as one unit of
compression, wherein the compressed data blo;k
corresponds to at least part of an information integral
body formed by a plurality of pixel data each defined
15 by a predetermined number of bits, wherein the
information integral body is arranged on a finite
length data line corresponding to at least part of a
horizontal scanning line of a TV display, and whe;ein
the compressed data block includes either a coding
20 header indicating data of a number of pixels followed,
which number data corresponds to the number of the same
continuous pixel data, or a coding header indicating
the number data of pixels followed as well as the same
continuous pixel data, said decoding method comprising
25 the steps of:
a coding header detecting step for detecting the

coding header from the data block of the one

This Sheet Has Been Replaced THES SHELT HAS BES




arranging, up to th data line, a content of
REPLACEMENT SH I ﬁ\!f ll UL ﬁ |
NOV ~ 10 the coding header, when the integra

body of information is arranged on a data line of a finite bit |ength,
and when the codi ng header includes a specjific nunber of bits

I ndi cating that the sane pixel data 5 tontithues up to an end of the data
l'i ne. 20. The nethod of claim 19, wherein it is determ ned that

a data length of the sane continuous 10 pixel data in the one conpression
unit is less than four

T 1 det or mi ned IR IO AL SRR T P S Do Tt RTRRT  dat &
in the one conp&&&g%on unit is equal '
a continuous pixel number detecting step for
detecting the number data of the pixels followed, from |
5 the data block of the one compression unit, in
accordance with a content of the coding header detected
by said coding header detecting step;
a pixel data determining step for determining a
content of the pixel data in an uncompressed data block
10 of the one compression unit, in éccordance with a
remainder of the data block of the one compression
unit, from which removed are the coding header detected
by said coding header detecting step and the number
data of the pixels followéd detected by said continuous
15 pixel number detecting step; and
a pixel pattern restoration step for arranging bit
data of the content determined by the pixel data
determining step, by a number indicated by the nu%ber
data of the pixels followed detected by the continuous
20 pixel number detecting step, so as to restore a pattern
of uncompressed pixel data of the one compression unit.
122. The method of claim 121, further comprising:
a step for adjusting a total bit length of all of
the data blocks of the compression unit on the finite
25 length data line to a multiple of B-bit, if the total
bit length is not a multiple of 8 when said pixel

pattern restoration step restores all data blocks of
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15 tQ or greater tﬂ than sixteen, when two bits are
assigned to the co mll mﬂmn”ﬂ’”nm S determ ned that the data | ength
of the sane conti rfuous pi xel ata |n t he one conpression unit is equal
20 to or greater than sixteen but |ess than sixty four, when four bit
are assigned to the codi ng header; it is determ ned that the data

| ength of the sane contlnuous pi x€el (ﬁﬁ@ilﬁ t he one conpression unit
is equal 25 to or greater than sixty four but |ess than 256, when siXx
bits are assigned to t he codi ng header; and it is determ ned that

Lgetzapﬁecggélg? h§§%§¥¥6%ldkf€“%n the f%f%"q¥§%g%ﬁ"hé%“tl§§%tlnues

line, when fourteer'iztg.t S K meetei\so% Qnie%éc%c{lr}f‘g C:-PCBﬂg LEeT0f a unit of

a compressed data block, which is obtained by
compressing same continuous pixel data as one unit of

5 compression, wherein the compressed data block
corresponds to at least part of an information integral
body formed by a plurality of pixel data each defined
by a predetermined number of bits, wherein the
information integral body is arranged on a finite

10I length data line corresponding to one or more
horiéontal scanning lines of a TV display, and wherein
the compressed data block includes either a coding
header indicating data of a number of pixels followed,
which number data corresponds to the number of the same

15 continuous pixel data, or a coding header indicating
the number data of pixels followed as well as the same
continuous pixel data, said decoding method comprising
the steps of: ,

a coding header detecting step for detecting the

20 coding header from the data block of the one
compression unit contained in the information integral
body;

a continuous pixel number detecting step for

detecting the number data of the pixels followed, from

25 the data block of the one compression unit, in
accordance with a content of the coding header detected
by said coding header detecting step;

R e P,
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21. A systemof encoding and decoding an integral body of I nformation
which is forned of a plurality of plxel data 5 each defined by a

contt nuous pi xel NI \Ilﬂlllﬂﬂll!ﬁﬂ!e'eé‘s‘éd as one.uni ¢ of conpr essi on, and

bit train of t e Conpr ebsed data bl ock zi then expanded, the system
conprising a conbination of: 10 (a) b odi ng processing i ncl udi ng:
generating a conpressed unit data block in accordance with a coding

header corresponding to a continuing nunber of the 15 sane pixel data in

the data block of the, ggfngconfgséggermi%gﬂét%¥$%tPo@ ngggﬁlﬁgggtéels

foll owed indicating t% I nurng nu he sane pi xé a, and

with data ' epoReshl |89 {Ne ARE) Phafl £Rlan! BnlbRpdatael! 8aka0h1bRR
20 %p§ deco ? di

one conpression unit, and i ng proce sing Inc i ng:
of the one compression unit, in accordance with a

remainder of the data block of the one compression

5 unit, from which removed are the coding header detected
by said coding header detecting step and the numﬁer
data of the pixels followed detected by said continuous
pixel number detecting step; and

a pixel pattern restoration step for arranging bit

10 . data of the content determined by the pixel data
determining step, by a number indicated by the number
data of the pixels followed detected by the continuous
pixel number detecting step, so as to restore a pattern
of uncompressed pixel data of the one compression unit.

15 124. The method of claim 123, further comprising:

a step for adjusting a total bit length of all of
the data blocks of the compression unit on the finite
length data line to a multiple of 8-bit, if the tétal
bit length is not a multiple of 8 when said pixel

20 pattern restoration step restores all data blocks of
the compression unit on the finite length data line.

125. A method of decoding a bit train of a unit of
a compressed data block, which is obtained by
compressing same continuous pixel data as one unit of

25 compression, wherein the compressed data block
corresponds to at least part of an information integral

body formed by a plurality of pixel data each defined
This Sheet Has Been Replaced
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codi ng header detecting for detecting the codi ng header fromthe data

bl ock of the one r ' I+ generated 25 by the generating of the
conpressed unit ﬂmgijmimﬁmlﬂmtl encodi ng processing, wherein the
I €SL

codi ng header in nber of pixels followed, or indicates a

group of the nunber of pixels followed and the sane pixel data;
REPLACEMENT SHEET - 178 -

11 NOV 199 109 conti nuous pi xel nunber detecting
for detecting fromthe data bl ock the nunber data of the pixels

ot ermni ng 1 or WetrERaTIG ML AT (T D1 e b YaPPoRt AP an-

uncormy essed AR S kel nodl TSR by AnefRepplance it

are length data line corresponding to a display frame or a
display field of a TV, and wherein the compressed data

5 block includes either a coding header indicating data |
of a number of pixels followed, which number data
corresponds to the number of the same continuous pixel
data, or a coding header indicating the number data of
pixels followed as well as the same continuous pixel

10 data, said decoding method comprising the steps of:

é coding header detecting step for detecting the
coding header from the data block of the one
compression unit contained in the information integral
body;

15 a continuous pixel number detecting step for
detecting the number data of the pixels followed, from
the data block of the one compression unit, in |
accordance with a content of the coding header de;ected
by said coding héader detecting step;

20 a pixel data determining step for determining a
contenf of the pixel data in an uncompressed data block
of the one compression unit, in accordance with a
remainder of the data block of the one compression
unit, from which removed are the coding header detected

25 by said coding header detecting step and the number

data of the pixels followed detected by said continuous

pixel number detecting step; and
This Sheet Has Been Replaced )
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renoved the detected codi ng header detected by the coding 10 header
detecting and the detected nunber data of the pixels fol | owed detected

by the conti nuon“Lm !“ H[lﬂj” etecting; and pi xel pattern
restoration for ; ta of the 15 determ ned content determ ned
by the pixel datd © 'deternining, by a nunber indicated by the detected

nunber data of the pixels followed deté&?ed"by t he conti nuous pi xel
nunber detecting, so as to restore a pattern of unconpr essed pi xel data
of the one conpression unit. 20 22. The systemof claim 21, wherein

{hie oncoding pr00eso! i e BELLAER: regporp EEhOta DBkt ihiosgadt o
D e "o oA ERE “FEALS b s Eph e, bUnSposfp Hana
determining step, by a number indicated by the number
data of the pixels followed detected by the continuous
5 pixel number detecting step, so as to restore a pattern
of uncompressed pixel data of the one compression unit.
126. The method of claim 125, further comprising:
a step for adjusting a total bit length of all of
the data blocks of the compression unit on the finite
10 length data line to a multiple of B-bit, if the total
bit length is not a multiple of 8 when said pixel
pattern restoration step restores all data blocks of
the compression unit on the finite length data line.
127. A system of encoding and decoding an
15 information integral body which is formed of a
plurality of element data each defined by a
prédetermined number of bits, wherein a data block,
containing same continuous element data, is compr;ssed
as one unit of compression, and a bit train of the
20 compressed data block is then expanded, said system
comprising a combination of:
(a) an encoding processing including:
a step for generating a compressed unit data block
in accordanée with a coding header corresponding to a
25 continuing number of the same element data in the data

block of the one compression unit, with a number of

elements followed indicating the continuing number same
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bits to the codi ng header, when the continui ng nunber of

REPLACEMENT SHEET

NOV t he *Hmiml%ﬂlﬂwmun t he data bl ock of the one
conpression unit is equ S ter than four but is | ess than a
prescri bed nunber, 5 and wherein the cggtinuous pi xel nunber detecting
fromthe data bl ock of the decodi ng pr strng I ncl udes:

i mmedi ately fetching a predeterm ned nunber of bits as the nunber data

of the pixels followed, when no bits are 10 assigned to the codi ng header.

23, The SYSUem b SRBRE Rlia!SE8! Dithe cbtheBat Bt gle ene gy et o 1

arranged on a dafa ne o he “encodi ng
processing 'nClugfgﬁent data in the data block of the one compression

unit, and
(b) a decoding processing including:

5 a coding header detecting step for detecting the
coding header from the data block of the one
compression unit generated by the generating step of
said encoding processing, wherein the coding header
indicates the number of elements followed, or indicates

10 a group of the number of elements followed and the same
element data;

a continuous element number detecting step for
detecting from the data block the number data of the
elements followed, after the coding header is detected;

15 an element data determining step for determining a
content of the element data in an uncompressed data
block of the one compression unit, in accordance with a
remainder of the data block of the one compressioh
unit, from which removed are the coding header detected

20 by the coding header detecting step and the number data
of the elements followed detected by the continuous
element number detecting step; and

an element pattern restoration step for arranging

bit data of the content determined by the element data

25 determining step, by a number indicated by the number
data of the elements followed detected by the

continuous element number detecting step, so as to
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15 . constituting the coding header by a given nunber of bits whi ch

i ndi cates that th continues up to an end of the data

| i ne, when the sa M m he data bl ock of one unit of

conpr essi on COﬂtInueScUthOMt of 20 the data |ine, and wherein
t he decodi ng processi ng includes: contlnuously outputting, up to the
end of the data line, 25 bit data havinmng £8d content deterni ned by the

pi xel data determ ni ng, when the codi ng header includes the given
nunber of bits indicating that the sane pixel data continues up to the

'eREgLXfCE}\/EﬁFngLEEl estore a pattern of uncompressed element data of the

11 NOV 1999 one comp%éSsIQ% %¥§Een1of claim 21, wherein the integra
body of )
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information is arranged on a data line of a finite bit | ength, and the
encodi ng processing includes: 5 constituting the coding header by a

gi ven nunber of bits whi ch indicates that the sane pixel data continues
up to an end of the data lipae—when—the sanme pixel data in the data

bl ock of one unit of conp aéffgﬁfcontrnuesm.e L0 the end of t he data
line; 10 assi gni ngzr S when the continuing
nunber of the same pi% ™ conpr essi on

unit is less than AAr.: one but |less than a
speci fic nunber of he conti nui ng
nunber of t he e one

| ess than a

conpressi on uni
eader includes

....................
OO

the given  f/..0.

...............
................
---------------

DOUBLE-SIDED
OPTICAL DISK
oD

£ __TRACK

[ il |
LEAD-IN RECORDING TRAKS LEAD-OUT
AREA l PP EEREY RN AREA ’
LOGICAL|LOGICAL| LOGICAL
SECTOR |SECTOR SECTOR
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nunber of bits indicating that the sane pixel data in the data bl ock
of one unit of conpression continues up to the end of the data |ine,

t he decodi ng processing includes: 25 continuously outputting, up to
the end of the data |ine, bit data having the content determ ned by

t he pi xel data determ ni ng; and

REPLACEMENT SHEET

11 NOV 1999 112 i mredi ately fetching a predeterm ned
nunber of bits as the nunber data of the pixels followed, when no bits
are assigned to the coding header detected by the codi ng header
detecting. 5§ 25— The—systenmrof—gl ai m 21, wherein the integral body of
information i|s arrdA@-bhAREdfRta |ine of a finite bit | ength, and the
encodi ng prodessi-ng—i-neludes:

SYSTEM AREA

VOLUME
MANAGEMENT INFO. DATA FOR VIDEO
FILE O .| PLAYBACK INFO.
(DISK INFO. FILE)
VIDEO
FILE 1
(VIDEO OR AUDIO FILE; -~ VIDEO
£.G., DATA FOR VIDEO)
SUB-PICTURE
AUDIO
VIDEO
VIDEQ
FILE 99
(VIDEO OR AUDIO FILE) SUB-PICTURE

LEAD-OUT AREA

PLAYBACK INFO.

. VIDEO

SUB-PICTURE

AUDIO

FIG. 2



10. addi ng dumry bit data to the data bl ock of the one conpressi on unit

so that a total bit length of the data bl ock of the one conpression
unit becones a multiple of eight bits, if the total bit Iength is not a
mul tiple of ei ght when generation of the data bl ock of the one 15
conpression unit on the data line is conpl eted. 26. The system of
claim 21, wherein the integral body of i nformation is arranged on a
data line of a finite bit | engt h, the encodi ng processing includes: 20
assigning no bits to the coding header - t of the
cont i nui ng nuBATAJFORNEDED e pi xgl dat %ﬁg ;5;%82 &dfgﬁi&@) than t8ur ;
25 assi gni ng | egs—ttTam predeternred—Tunbet f bits
to the codi ng Pleav¥BACK ENFOhe da pAIG'wgt PR Iie g%_imeﬁng nunper of
t he sane pix j to Ll BIEIE g%r 'hanfBLK Rut | ess than a
prescribed n nber;vﬂggo EADER R T
VIDEO 1. “4—SUB-PICTURE PACKET —f
SUB-PICTURE jr=====-===5f-=-=ommo oo e ,
AUDIO i
VIDEO PACKET SUB-PICT
HEADER DATA 1
VIDEO
SUB-PICTURE [ e __,,f-'
E PACKET SUB-PICT
S HEADER DATA 2
v v
SP DATA 1 SPDATA 2 .
30 ~a. |SP UNIT PIXEL DATA
HEADER (RUN-LENGTH DATA)
\31 N3z

ONE UNIT OF RUN-LENGTH COMPRESSED DATA
COMPRESSED UNDER COMPRESSION RULES

-

FIG. 3
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11 NOV 1999 113 addi ng dumy bit data to the data bl ock
of the one conpression unit so that a total bit length of the data

bl ock of the one conpression unit becones a nmultiple of eight bits, if
the total bit length is not a nultiple of 5 eight when generation of the
data bl ock of the one conpression unit on the data line is conpleted,

and wherein the decodi ng processing incl udes: 10 i mredi ately |[fetching a
pr edet.er m neémg@fr P UNITS| as t MEXEL DAGALEF SBaPGTYRE pi xells fol | owed,

when no bits are EADERed to Y(RGINDENGTHBAJW) detected by tlhe coding
header detecting; and
AN

.,
"
......
.....
.......
........

PARAMETER CONTENTS

SPDDADR START ADR. OF SUB-PICTURE DISPLAY DATA
(RUN-LENGTH DATA)

SPEDADR END ADR. OF SUB-PICTURE DISPLAY DATA
(RUN-LENGTH DATA)

SPDSIZE START POS., WIDTH & HEIGHT OF
SUB-PICTURE (=SP) TO BE DISPLAYED

SPCHI BACKGROUND COLOR INFO. (COLOR PALETTE NO.)

SPCINFO COLOR INFO. (COLOR PALETTE NO.) OF SP

SPADJINFO EMPHASIZING COLOR INFO. (PALETTE NO.) OF SP

SPMOD MODE INFO. OF SP

SPCONT MIXING RATIO OF SP TO MAIN PICTURE (=MP)
SPDST TIMING OF START OF.SP (FRAME NO. OF MP)
SPLine 1 START ADR. OF SP DATA ON 1ST. LINE

SPLine 2 START ADR. OF SP DATA ON 2ND. LINE

SPLine N START ADR. OF SP DATA ON NTH. LINE

FIG. 4



15 .-fetching a specific nunber of bits next to the coding
bits within a predeterm ned range of bit
codi ng header detecti ng.

codi ng header detected by the

system of claim 21, wherein the integral
arranged on a data line of a finite bit

processi ng i ncl udes:
nunber of bit

body of

20

header,
nunbers are assigned to the

when
27. The

information is

eno of MERERPION e T, G108 FONTRDGBTA B EEFD) e da

an it il Sl ool it z .

Pl ock of one EobiRE SERBER" T ROMERH OFHiR FELLGWEYS | PIREP DARa,
SHEET + (0 BITS) (2 BITS) (2 BITS)
1999 13-4 atetng—aurrr—bi-ttdata—to-the

of the one

COMPRESSION RULE 2 (FOR CONTINUOUS 4-15 PIXELS)

CODING HEADER
(2 BITS)

NUMBER OF PIX FOLLOWED
(4 BITS)

PIXEL DATA
(2 BITS)

COMPRESSION RULE 3 (FOR CONTINUOUS 16-63 PIXELS)

CODING HEADER
(4 BITS)

NUMBER OF PIX FOLLOWED
(6 BITS)

PIXEL DATA
(2 BITS)

COMPRESSION RULE 4 (FOR CONTINUOUS 64-255 PIXELS)

CODING HEADER
(6 BITS)

NUMBER OF PIX FOLLOWED

1(8 BITS)

PIXEL DATA
(2 BITS)

COMPRESSION RULE 5
(FOR CONTINUOUS PIXELS UP TO THE END OF LINE)

| PIXEL DATA
CODING HEADER(14 BITS) (2 BITS)
COMPRESSION RULE 6 (FOR BYTE-ALIGNING)
COMPRESSED DATA DUMMY
(NOT BYTE-ALIGNED) (4 BITS)

RUN-LENGTH COMPRESSION RULES FOR 2-BIT PIXEL DATA

FIG. S
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conpression unit so that a total bit length of the data bl ock of the
one conpression unit becones a nultiple of eight bits, if the total bit
length is not a multiple of 5 eight when generation of the data bl ock of
t he one conpression unit on the data line is conpleted, and
wherein, when the codi ng header includes a specific nunber of bits

I ndicating that the sanme pixel data 10 continues up to the end of the data

of "the. dat a I RS QN ROEEH T RFORCOREINLGUS Ze?@“%—ﬁgd by the pixel

body of - { GDING PEARER 5 P‘%@E@f%g@ﬂﬁvﬂty’ nteoral
length, and §KO BHc®Mi ng pro¢éd8sBiAd)i ncludes: 20 [conél |BlCl't)| ng| t he codi ng

header by a
data continues up to an

COMPRESSION RULE 12°(FOR CONTINUOQUS 8-15 PIXELS)

pi xel

CODING HEADER | NUMBER OF PIX FOLLOWED | PIXEL DATA
(3 BITS) (4 BITS) (1 BIT)

COMPRESSION RULE 13 (FOR CONTINUOUS 16-127 PIXELS)

CODING HEADER | NUMBER OF PIX FOLLOWED | PIXEL DATA
(4 BITS) (7 BITS) (1 BIT)

COMPRESSION RULE 14
(FOR CONTINUOUS PIXELS UP TO THE END OF LINE)

PIXEL DATA
DIN D B
CODING HEADER(7 BITS) (1 BIT)
COMPRESSION RULE 15 (FOR BYTE-ALIGNING)
COMPRESSED DATA DUMMY
(NOT BYTE-ALIGNED) (4 BITS)

RUN-LENGTH COMPRESSION RULES FOR 1-BIT PIXEL DATA

FIG. 6



end of the data line, when the sane pixel data in the data bl ock of one

unit of conpression continues up to the end of the data line; and 25
addi ng dummy bit data to the data bl ock of the one - conpression unit so
that a total bit |ength of the dat a bl ock of the one conpression unit
beconmes a nultiple of %ht bits, if the total bit |engfp not a nu
tiple of LINE STAR LINE END C NT
SHEET — M
ei ght when gen1e$£tl-t'5’|€ df th'e'o%l%?ol ock Bi# i cohpression unit on
the data |ing-rs—conptgted; T Td WTET g, he codi ng header
i ncl udes a sgeRNDilKINES nunﬁb% -#gets i offfoatiolgibhat t he SBACKGRGUNGat a
continues up {to the end of the.datalline Lithe d ng PCOC SR PIXEL
i ncl udes: 3RD LINE . oé O — 2-BIT (00)
ATHLINE | - o # 00 of# 00 D= CHA‘R-AET:F:Gi"E
- = E COLOR PIXEL
STHLINE | - off EH#FEHo - o i 2-BIT(01)
6THLINE | - o # 000 # o - olt 0 =EMPHASIZING
- = COLOR PIXEL
7THLINE | - offjo » offfjo < o 2-BIT (10)
8TH LINE *000*000*00000 * *
OTHLINE | + « v ¢ o« v v o o v e v v v u
LINE START ' LINE END
1ST LINE -*3/0*1/#*1/0*1/ *3/0*1/#*4/0*1/ |

Z2ND LINE -*2/0*1/#*310*1/ *2/0*1/#*110*3/# 1/0*1

- _—m—-med  amemmal e g mm

BTHLINE | -*1/0*3/-%1/0%*3/+*1/0%*5/ - *2

OTHLINE | +*16

LINE START LINE END

-----------------

1STLINE {11000110 0101 0110 11000110'0001000110110 0100

------------------

------------------

2ND LINE {1000 OHO'HOI.OHO 1000 0110.0101 111100101 0110

8THLINE1O100 11101101 1110010000010110 1000

N

AFTER COMPRESSED

9TH LINE |OO00 0000 0000 0000
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arranging, up to the end of the data line, bit data having 10 the content
determ ned by the pixel data determ ning. 29. A systemconstituted by
a conbi nati on of encodi ng processi ng and decodi ng processi ng, 15 (a)
wherein an integral body of information is formed of a plurality of

pi xel data each defi BBICORER PATA(RUN-LAENGTH COMPRESSED) dat a bl ock

containing § continuous pi xel data is conpressed as one unit of

conpr essi on,| {tgELAEQHT 0D 01 1POACEESIND A i si ng: 20 first
encodi ng for specifyijng the data_bJ.aock of the one conpression unit in

compr 0ssed | @%’mé SO T2 301001 Q1B g header . a nunber of pixel s

foll owed, arnd Mxel—date;,—wiererm o bits are assigned to the coding

header when |a nurrber of the same conti nUous pi xel data is equal to or
|ess than a iref nr rln{ nrmnnrl 0y nhnr nnrl at

TTCO O Tl

8TH LINE 610011101101 11100100

9TH LINE {0000 0000 0000 0000

Cou,
‘..
“eu.
vou,
..
..
e,

LINE#01
1T LINE /2 LINE#10
L LINE#02
2ND LINE %k% LINE#1 1
/ﬁ/ o LINE#03 | - o At plE#
3RDLINE | - opf#i/ol#t# o - LINE#12 | - o [ i#tlo gt
- - 5 LINE#04 | - o o o o o
4TH LINE '0_.#000#0' LINE#13 -o?#:ooo#;o
N e B LINE#OS | - o fEdrttIrtlo
5TH LINE o;ﬁ#tﬁ# 0 (INE#14 | - o i e -
N o LINE#06 o o o o o
6TH LINE o:;gooo:i:#o LINE#15 o Bl o 0 o
8 LINE#07 | - oMo - o o
7TH LINE - olffjo.- olHffo - LINE#16 - okl - oo
LINF#08 | 000-000 -
8THLINE | - 000-000 - LINE#17 | -000 000 -
........ LINE#Og « s e s & o & o @
9TH LINE | LINE#18 | « v v o v v
NON-INTERLACED DISPLAY INTERLACED DISPLAY
OF DECODED DATA OF DECODED DATA

FIG. 8



| east two bits but less than a prescri bed nunber of bits
REPLACEVENT SHEET

11 NOV 1999 * are assigned to the codi ng header when the nunber of
t he sanme continuous pixel data is greater than the first
predet er mi ned nunber but |ess than a second predeterm ned nunber,

wherein the nunber of pixels followed indicates the 5 nunber of the sane
continuous pixel data, arRICTUREDATALPXD) BEFGRE COMPRESSEDes the sane

pi xel data in the data bl ock of the one conpression unit; third
encodi ng for congl i%ﬁ{g? the codi ng header by a 10 specific nunber of
bits which indic f\é th@uéqme pi x?: 2 data conti nue to an end of
a finite length datill }/65 Lf“l%lntegral bOdX/ ormation is

arranged;

EdO dl dZ d3 d4 d5 dG d7 dZ]dZZ :

100 00} 0101 01 01 01 10 10 10w 10 10

d23 T T d45 ' CUO4
:]] 1] ]] .................................................. ; .'|-| 1] :’/
‘469 doi :

VT I e 11111 cuos
qgy T e J r;"';/
00 00 DO corervrerimreiii 00 00

1-_-_-——_-----------—-----.-‘---._-__..__--—_-_-_--T-_J

END OF LINE

PXD AFTER COMPRESSED

LINE START

CUo1r~* Cuo2z* CUo3* cuo4*

-1000 00010101 OOOOO]OOOOlO 0000000010010111‘

(dO d1) (d2 d6) (d7- d22) ‘ (d23- d91) :
'OOOOOOOOOOOOOOOO OOOO :
(d92-dn) :(dummy);
K "T " cuos*
CUoS* LINE END

FIG. 9



fourth encoding for adding dummy bit data to the data block 15 of the one

conpression unit so that a total bit |ength of the data bl ock of the
one conpression unit becones a multiple of eight bits, if the total bit
| ength is not a mul tiple of eight when generation of the data bl ock of
t he one conpression unit on the data line is conpleted, 20 (b)
and wherein a bit train conpressed in unit of the data bl ock of the
same continuous pixel data in the integral 200body of information is
expanded, the decodi ng processing cong/?sing: 25 first decoding

i I 7
for detecting the ctdPOT Dadder frgg]yERJ%OD%ﬁt dat’d blvaRIOUS INFONe

conpression unit in i b I nfgr HQFk:
REPLACEVENT SHEET TJ'8E'ENCEHED > (3QFTWAREcond v Qe ADDED TO diately
fetching a predeter ré%ﬁ'%%i?M PROCESSING) A

PN

r 1 /210

LASER CUTTING | 202 MODULATOR/ /
MACHINE 1 TRANSMITTER

v i 212
OPTICAL DISK | _ 204 '
MASTER A ON-AROR  /

. CABLE-OUT
TWO-SIDED

HIGH-DENSITY 206

OPTICAL DISK A~
PRODUCTION CABLES
PLANT
¥
MASS-PRODUCED | ~OD " RADIO
OPTICAL DISKS WAVE
DISTRI- l i
BUTING %
RECEIVER/ /400
DISK PLAYER | 300 DEMODULATOR
A /]
DECODER DECODER
y4 7/
USERS / USERS OR
101 l 101 l SUBSC-
RIBERS
DECODED DECODED
OUTPUT OUTPUT

FIG. 10



nunber of bits as the nunber data of the pixels foll owed, when no bits
are assigned to the codi ng header detected by the first decoding; 5
third decoding for detecting, fromthe data bl ock of the one
conpression unit, the nunber data of the pixels foll owed in accordance
with a content of the codi ng header, when prescribed bits are assigned

to the coding header 10 det ecDECOPERAO T rst Walel fourth

decodi ng for desléﬁn?qu-ﬁgRﬁ contght of the pixel qﬁé‘fﬂbﬁ% DN%n unconpr essed

data bl ock of tMTN@[@DDrz?{nSEHARATEDi n ad@IbBhACEDATA) a remai nder
15

of the data bl ock of jthe on Lon uni@yTPUgmahi ch renoved are
t he codi ng heades----}-det-ebl-ed- Dy -t-he- fi--st decedr ng--st-ep- and. -t-he. nunher
data of the pi f olll03ned Rigy egEed by Wi t her the slecand-@e@BW
step or the third decodliyngs 20 fifth dedod\ng fixr COIrERYi IYGNAL datia of

the content DCOBRG BATA BRcddlg Tk urker_Ldi cdted

i ! SEPARATOR (FIFO) :
3 5 PERIOD T ?
§ SIGNAL 104 ;
1 105 l SEP. INFO. i
] \ 1
| MEMORY CONTINUOUS || | RUN- 5
+ | CONTROL CODE LENGTH LENGTH !
; [ DETECTOR SETTER | ;
'DATA & e y) FF\ :
; 106 '
 ADR. | /. NEXT 107 !
E % READ  READ |

T | ADR. START orapT |
108" | pata 2Ry ¢ |
N\ / !
{0 DISPLAY ;
MEMORY| : /] _1-¥ ENABLE ™ 110
f ADDRESS e :
! ¥ CONTROL »| DISPLAY :
NUMBER OF // . / ACTIVATOR :
READ-IN yd DATA END 1 — :
1097 | SIGNAL \ |
gyd | INSUFFICIENT | cOLOR ;
STARTADR.é/(/ PIX. COLOR INFO. :
END ADR. OF SETTER ~ :
DECODING 11 5
; DISPLAY WIDTH :
R (DOTS OF LINE) === =="="""" £
L / PIXEL-
12 MICROCOMPUTER | COLOR, POS,, DOT CLK
\\ (MPU OR CPU) WIDTH & HIGHT V-SYNC
OF SUB-PICT. H-SYNC

FIG. 11



t he nu.nber data of the pixels foll owed detected by either t he second

decoding or the third decoding, so as to restore a pattern of
unconpressed pi xel data of the one conpression 25 wunit; and si xth
decoding for arranging, up to the end of the data line, a content of
bits subsequent to the codi ng header, when the integral body of

information is arranged on the
REPLACEMVENT SHEET .
NOV 1999 SU%@E'&EH’%E of afinite bit |ength, MIPEHen the codi ng
header i ncl udes a[§% 20 hunber of bits i ndi cating th@UTPUTthe sane

11

pi xel data continues ug to an end of the data line. 5 30. The
system of claim 29, _wh r_E;i_[l__i_n__t_hg:__e_n_c_qgi_p_g_____-____________T_ ________
: 101 | st
: - DECODED DATA ;
i SUB-PICT. —» SELE- :
! DECODER CTOR !
: > :
‘DATAG 4 4 l 7Y 5
| ADR. LINE \ g
5 _MEMORY !
; J 11g |SELECT:
; MEMORY 114 / SIGNAL ,
: / —_»| SELECT SIGNAL i
L/ MODE :
" 108 S1G. ~ GENERATOR 5
'.
112 | MICROCOMPUTER  [&—— V-SYNC
~ (MPU OR CPU) H-SYNC

FIG. 12



proceésing, no bits are assigned to the coding header when a data 10

| ength of the sanme continuous pixel data in the data bl ock of the one
unit of conpression is |less than four; two bits are assigned to the
codi ng header when the data | engt h of the sanme continuous pixel data in
the data block 15 of the one unit of conpression is equal to or greater

t han four but |ess than si t%ﬁn' four bits are g ) o\ he
codi ng header when the data H%%E of/ the smyg@epnti nyous data in
the data block 20 of the one umi conpres;/bn IS equal great er

t han Si xt eep—but—tesstiam ST Xty four; STX—btrts—=a signed to

the codi ng head¢rDRBKSNARE NIAMBER O |LdN§6k&d‘iUMB<EPs@Frd)@d’lﬁi nuolis pi xel

data in the datq WiPOkRESPEOT '[t(blwgzmaE pptaof conpression i eqpal to or
greater than sixty four but less than 256; and $T813

INITIALIZE LINE COUNT TO "0"_|~ST802 YES
// CURRENT LINE /

ST803\ - TNO \_IS FINAL LINE ?>

OBTAIN LEADING 2 BITS OF IMAGE PATTERN:;
STORE OBTAINED 2-BIT IMAGE PATTERN DATA;
INITIALIZE PIXEL COUNT TO 1; &

INITIALIZE DOT COUNT TO 1

__’

ST804

7
OBTAIN SUBSEQUENT 2 BITS OF IMAGE PATTERN; &
COMPARE OBTAINED 2-BIT PATTERN DATA
- WITH STORED PRECEDING 2-BIT PATTERN DATA

YES 7 MATCH ?
T806 <
N LS INCREMENT
©|[* ENCODING 1 LINE COUNT BY +1
ST807 J
\~STORE CURRENT IMAGE PATTERN DATA
<808 ST811B
— —]
// //
INCREMENT PIXEL COUNT BY +1: & ADD
INCREMENT DOT COUNT BY +1 DUMMY DATA
T FOR BYTE-
NO ALIGNING
END OF LINE ? >
NO
ST809 [ YES YES BYTE-
/1’ ENCODING 2 ALIGNED ?
ST810 I ST811A

FIG. 13



fourteen bits are assigned to the codi ng header when the
data in the data bl ock of one unit of

11 NOV 1999
the data |i ne,

one conpression

t he codi ng header;

10 conti nuous pi
greater than foy
t he codi ng headq

119

and wherein in the decodi ng processing,

REPLACEMVENT SHEET
conpression continues up to the end of
5it is

same pi xel

determ ned that a data |l ength of the same continuous pi xel data in the
unfte) foux, whe are assigned to
r(:EN?EhﬁﬁégéEﬂggéfgbnéﬁ‘rﬁér uheﬁﬁ U8h|ennth of the sane
xel data Tnjrheone con1r§ﬁ h%n ecrdal to or
O S han si xt een, %\\1 signed to
r§ 01 _SET"Z"TORUN
PIX. YES —= FIELD BITS: &
COUNT =0 SET "0" TO REM-
? AINING BIT COUNT
ST902 NO
SET "4" TO RUN
VES ‘FIELD BITS:
SET "0" TO REM.
ST909
ST903 NO BIT COUNT; & L
OUTPUT 2-BIT "00"
4 < ~_ YES
PIX.C
CUNT SET "6" TO RUN FIELD
ST904 < ST910/—— BITS; SET "0" TO REM.
BIT COUNT; & OUTPUT |,
4-BIT "0000"
- SET "8" TO RUN FIELD
BITS; SET "0" TO REM.
BIT COUNT; & OUTPUT | 7]
PIX. COUNT 6-BIT "000000"
< 2557 ,
ST906 0 ST312 —L SeT 14" TO RUN FIELD
—® BITS; SET "0" TO REM.
YES BIT COUNT; & SET "O"
TO RUN-LENGTH
ST913
§T907 NO \| SET "8" TO RUN FIELD
PIX. - YES | BITS; SET “-255" TO
COUNT = 256 REM. BIT COUNT; SET —
$T91 “0" TO RUN-LENGTH: &
9\4 NO OUTPUT 6-BIT "000000"
|
N »>-
ADD NUMBER OF L
— PIXELS FOLLOWED, TO RUN FIELD; ADD PIXEL DATA; & r¢—

OUTPUT IMAGE PATTERN TO PIXEL FIELD

FIG. 14




it.1s determned that the data |length of the same 15 continuous pixel data
In the one conpression unit is equal to or greater than sixteen but

| ess than sixty four, when four bit are assigned to the codi ng header;
it is determned that the data length of the same 20 continuous pixel data

in the one conpression unit is_ equa to or greater tha four but
| ess than 256, when six bits sshjgned t odifhg h and

it is determned that the sane C(S)Eft\?r]ﬁo % pixel %Jta]trQO?n t
conpression unit continues up to the end of t dat a I|ne d'"en
fourteen bits afe as dto | ng_header . An ¢gncodi ng
apparatus for en é@fg'% iNWééE§|&ggwgéf&N MBE\R(QETQ(QB& whidh is fornmed
of a plurality OWHHQIESRHG:IT TO IMAGE DATA

REPLACENMENT SHEEF . 11
NOV 1999 ST1002 <

~ INITIALIZE LINE COUNT TO “0"
— ST1003

INITIALIZE DOT COUNT TO "0O"

571004 1
“\{_NUMBER OF CONTINUOUS RUN =
(NUMBER OF DOTS) - (DOT COUNT)

ST1005 1
It DECODING ST1006
| /

DOT COUNT = (DOT COUNT) + /
(NUMBER OF CONTINUOUS RUN)

o | ST1007
____< END OF LINE ? >/
YES |
NO ST1008A
-_____< BYTE-ALIGNED ? y
YES
ST10088
REMOVE DUMMY DATA
FOR BYTE-ALIGNING ]
> ST1009
NCREMENT LINE COUNT BY +1 1
INCREMENT LINE COUNT BY + 11010

]
@RENT LINE IS FINAL LINE}Z.N—O—‘

YES |

FIG. 15



each defined by a predeterm ned nunber of bits, wherein a data bl ock
cont ai ni ng sane continuous pixel data, is conpressed as one unit of
conpressi on, the encodi ng apparatus conprising: 5 conpressi on data
speci fying nmeans for specifying the data bl ock of the one conpression
unit of the integral body_ of i nf ormati on; and 10 conpression data
generating neans for (ge ' coypressed unit data block in
accordance with a co qﬁ&fﬁﬁﬂ&%ﬁ@?”%%rr sponding to a continuing nunber of
t he same pi xel data in thefdat a bl ock ofTtiN&) pne conpression unit,

wi th a nunber of pi[Xers TolTowed indicatingAhe continuing 15
the sane pi xel dat 4, E%HBAm#EHR&&Ré ﬂbBF@%e ting t he sane §33W%déta I n

the data bl ock of tthe—ere corpressten—unit, wherein
ST1102 NO SET OBTAINED
—»12 BITS FOR
_ST1103|CONTINUOUS RUN
OBTAIN SUBSEQUENT 2 BITS /ST1 111
7
ST1104 NO SET OBTAINED
=07 —»12 + 2BITSFOR [
Yes _STT105/CONTINUOUS RUN
OBTAIN SUBSEQUENT 2 BITS STz
ST1106 NO SET OBTAINED
=07 —>2+2+2 BITSFOR
Yes _~>" ! 107|CONTINUOUS RUN
OBTAIN SUBSEQUENT 2 BITS /ST1 113
d
ST1108 NO SET OBTAINED
o 2+2+2+2 BITS FOR—¥
. YES CONTINUOUS RUN
OBTAIN SUBSEQUENT 6 BITS { -
| ST1109
STITA—~
OBTAIN SUBSEQ. 2 BITS-& USE THEM FOR PIX. PATTERN

SETi=0 - oTMid RETURN

ST111 < .
MU ST1118
<< CONTINUOUS RUN 7" NO /
ST1117 ,
| YES ) i+4 (ORi=i+1)
OUTPUT 2-BIT PIXEL PATTERN -
l

FIG. 16



t he co.di ng header is indicative of a nunber of following 20 bits
representing a data |l ength of the continuing nunber of t he sane pi xel
data, and a nunber of bits of the coding header is indicative of the
nunber of following bits representing the data length of 25 the continuing
nunber of the same pixel data. 32. The apparat us of cI aim 31,
wherei n the conpression _data yng nmeans_incl ud
REPLACEMENT SHEESUB-PICTURE DECGOERAOT DECODED DATA 11
NOV 1999 DATA (SPD) SEPARATED 12(DISPLA(NE®I$TA9F assi gni ng
ta | e”%ETPUTt conti nui ng

POS. (X, Y), WIDTH &
MPU OR |« HEADER SEPARATOR HIGHT OF SUB-PICT.

cPU ! >
N1 113 (COLOR INFO.)

no bits to the codi ngjheader en BaATA
nunber of the san‘-e--pi-%el--da ...... I.s.not-greater-.than faul.,. and ________ .
E 103 RUNINFO. COLOR SW
; BUS = PIX. COLOR [SIGNAL |
N ivala CODING DATA OUT-STAGE <—L i
: ) SEPARATOR (FIFO) !
L/ PERIOD E
. 102 SIGNAL ! 104 !
105 | l SEP. INFO. E
1 \ 1
: | MEMORY CONTINUOUS RUN- :
: | CONTROL CODE LENGTH LENGTH :
; 1 DETECTOR SETTER , :
'DATA & b 3 3 |
' ADR 106 :
: ADR. /. NEXT 107 :
| / READ  prss | :
S ADR. START o |
\ : / ;
; . DISPLAY !
MEMORY | 1/ A ENABLE N 10|
/;/ ADDRESS A :
| / DISPLAY :
' | |1 CONTROL > :
A 2 g /| acTivaToR :
/ DATA END — 7Y :
1097 SIGNAL !
| LT | INsurrICENT | cOLor 5
START ADR. &// PIX.COLOR | |NFO. 5
END ADR. OF SETTER = — PIXEL-
DECODING | 111 DOT CLK !
bl —] DISPLAY WIDTH V-SYNC i
{ '
HEADER .-t | (DOTS OF LINE) H-SYNC
DATA ] | ~ :



5 neans for assigning at |east two but |less than a pr edet er m ned nunber

of bits to the codi ng header when the data |l ength of the continuing
nunber of the sane pixel data is equal to or greater than four but |ess
than a prescribed nunber. 10 33. The apparatus of claim 31,
wherein the integral body of information is arranged on a data |ine of
afinite bit | ength, and | on data generating neans

i ncl udes: 15 neans for co g the codi ng header by a specific
nunber of bits mhlch |nd|cates € sanme pixel data continues up to
an end of the dg e xet—dat a |

.lr[J éB@adata bl ock of
one unit of co rdNéTde_lZE Blc@ﬁKiSthEsDEﬁOchR he end o th ta |ine.
34. An apparatus fREABNSPAINIT READRRR HTHREY of i nformation whi Ch s

nurber of bi s, LaeoRIENFS O H%Z}@E%m&fﬁﬁﬁ‘ nijng Same Conti nuous. pi xel

data, is.
ata, 1S ST1201

SEND END STATUS OF READING OF HEADER /J/
TO MPU/CPU

[
DESIGNATE START LINE OF DECODING —>1 1202

|
SET START ADR. AND END ADR. OF DECODING; | -ST1203
SET POS., WIDTH, AND HEIGHT OF SP DISPLAY: &
SET NUMBER OF PIXELS (LNEPIX) OF ONE LINE

- ®
READ DATA TO BE DECODED FROM MEMORY; & ST1204 '
SET IT IN UNIT OF BYTE (8-BIT) AT CODING DATA |7

SEPARATOR AND CONT. CODE LENGTH DETECTOR

[

DETECT CODING HEADER BY COUNTING || _—ST1205
NUMBER OF 0-BIT IN READ DATA =1

l

OBTAIN SEP. INFO. FROM CONTENTS | _~>T1206
OF DETECTED CODING HEADER ]

I
OBTAIN NUMBER OF PIXEL FOLLOWED (PIXCNT)
AND PIXEL DATA (PIX. COLOR) FROM SEP. INFO.; | ST1207
" SET PIX CNT AT RUN LENGTH SETTER: SET PIX. L~
COLOR AT PIX COLOR OUTPUT STAGE; & 7
INCREMENT> NOWPIX = NOWPIX + PIXCNT

'
®

F1G. 18




25 conpressed as one unit of conpression, the integral body of

I nformati on being arranged on a data line of a finite bit | ength, the
apparatus conpri sing: conpressi on data specifying nmeans for

speci fying the data

REPLACEMENT SHEET [
11 NOV 1999 bl ock of the o onpression unit of the integral

body of i nformation; and co
generating a 5 conpressed unit data
bl ock of the one conpreggion =t _
i ndi cating the cont jaui el NEPIX heNOMRIXpT x data, and with data
representing the sape pixel ain the dat | ock of the one
conpression unit, wherein: 10 NO ST1209

CLEAR REGISTER OF BYTE DATA; & /
CLEAR NOWPIX TO "Q" A

ssi on data generating nmeans for
ock same piXE1208t a in the data
pi xel s f ol | owed

>

ST1210
GENERATE DISPLAY PERIOD SIGNAL FROM //

PIXCNT, DOTCLK, H-SYNC, AND V-SYNC; & SEND
PERIOD SIGNAL TO PIX. COLOR OUTPUT STAGE ST1211

[ /

4
OUTPUT PIXEL DATA (PIXEL COLOR) BASED ON PERIOD SIGNAL

NO 1 ST1212
e END OF DECODE DATA ?>/

YES L

N ST1213
———<DISPLAY PERIOD ? y |

YES _STi214
SEND COLOR SW. SIGNAL A
TO PIX. COLOR OUTPUT STAGE

l ST1215

SWITCHED TO COLOR INFO_. FROM //
INSUFFICIENT PIX. COLOR SETTER

!

|

SEND END STATUS OF DECODING
OF ONE FRAME TO MPU/CPU “

ST1216
d

END

FIG. 19



t he conpression data generating neans i ncl uding: means for
constituting the coding header by a specific nunber of bits which

i ndicates that the sanme pixel data 15 continues up to an end of the data
i ne, when the sane pi xel data in the data bl ock of one unit of
conpressi on continues up to the end of the data |ine; means for
assigning no bits to the coding hradggggﬁfn Ay 20 data length of the

conti nui ng nunber of the sane pi x&l is not gre&kr3Onhan four, and
means for assigning at Ieast tmo b deternlned nunber
of bits to the codi pg—F e e—C ot

nunber of the sane pi }Nalm.élhtZEE CONTINJ@HE&([ODE lcENGﬁ"bbDEFFEK]‘:Ta(DRJ‘ &ur. but

| ess than a prescri
o
§<i/ST13OZ
<::@EXT2-BH'="00"? NO

wherein the integra
REPLACEMENT SHEET
H /
YES ST1303

NCREMENT> STSCNT = STSCNT + 1 ~
i

\O ST1304
— G BYTECOMPLETED?:Bf//

YES ST1305
READ NEXT 1 BYTE -+

l ST1306
SET STSCNT TO "4" _////

=~ 1

OUTPUT CONTENTS OF STSCNT /ST1 307
FOR CODING HEADER A

RETURN

FIG. 20



11 NOV 1999 123 information is arranged on a data
line of a finite bit | ength, the apparatus further conprising:

means for adding dummy bit data to the data block of the 5 one
conpression unit so that a total bit length of the data bl ock of the
one conpression unit bécones a multiple of eight bits, if the total bit
l ength is not a nultiple of e

' i 7] g @ ggneration of the data bl ock of
t he one conpression unit on the Vet I ing is conpleted. 10 36. An
apparatus for encoding an integral hoTyT O i nformation p(néﬁ]ﬂ@ f or med

of a plurality of pixel gate each—def+red—by—a—predeterm Hber of
bits, wherein a dat mlaib«uz(ﬁoBL@GNS@Fslﬁeomm fuous jpi xel data, is

15 d whodS| o
conpressed as one unqegetAR(lqueengR F@Nq}\g-ﬁpﬁ-@ @o

i nformati on being arran data line o te brt

ST1402
RECEIVE HEADER READ END STATUS (ST1201) //

>

ST1403
SEND LINCNT TO MPU/CPU /,//’

(OR TO HEADER SEPARATOR)
|

CHECK STATUS OF DECODING | ~~
FOR ONE FRAME -

ST1404

ST1405 R

ST1406\\:ﬁiEBE)STATUS(ST1206::>>—_——_

AN

™ INCREMENT> LINCNT = LINCNT + 1

ST1407 [
\\2§iE§CNT>ENDOFLmE
ST1408
NO
\

. RESTART DECODING
l .

i::>b_____
o )

FIG. 21



| engt h, the apparatus conprising: conpressi on data speci fyi ng neans
for specifying the data 20 bl ock of the one conpression unit of the

i ntegral body of i nformation,; conpressi on data generating neans for
generating a conpressed unit data bl ock sane pixel data in the data 25
bl ock of the one conpression unit, with a nunber of pixels f ol | owed

i ndi cating the continuing nunber of the sane pi xel data, and with data
representing the same pixel data in the data bl ock of the one
conpression unit;

REPLACEMENT SHEET ‘ 11 NOV
1999 oD 124 rears for assigning no

bits to the coding header—wn a DISKaPLAYERh of thel continuing nunber
of the same pixel dat

D) not eyt qyRSUPENDENSITY | 300

i OPTICAL DISK 0D -

DIGITAL SIGNAL WITH
RUN-LENGTH CODED
SUB-PICTURES
(UNDECODED) MODULATOR/ |~
TRANSMITTER 7]

'

ON-AIR OR 212
CABLE-OUT

CABLES

RADIO
WAVE

RECEIVER/ 400
DEMODULATOR //

DECODER
£

USERS OR
101

SUBSC-

RIBERS
DECODED

OUTPUT

FIG. 22



5 nmeans for assigning at |east two but |less than a pr edet er m ned nunber
of bits to the codi ng header when the data |l ength of the continuing
nunber of the sane pixel data is equal to or greater than four but |ess
t han a prescri bed nunber; and 10 means for adding dummy bit data
to the data bl ock of the one conpression unit so that a total bit

| ength of the data bl ock of the one conpression unit becones a nultiple
of eight bits, if the total b|t Iength is not a nultiple of 15 eight
when generation of the data bl og conprepsi on unit on the
data line is conpleted. 3. Db&Pbﬁﬁs’a{F&lNJEﬁor encofli GGl i nt egr al
body of information which i SPEMKERAMEC.&urality yf)pl xel data 20°
each defined by a predeterm ned aer eSSy Wherei Al dat a bl ock,

cont ai ni ng sanme conti nuous pixe (f%lg Phﬁﬁﬁﬁétﬁm JI as one unit of
glarrandd¥® bn a data

conpression, the integral body ¢
line of a finite bit | engt h € apparakus co r|S|n:
g SOb IOIO at mp g \

USER #1 HARD DISK, >
> COMPUTER #1 _|4—»} MO DISK AND/OR

USER'S SUPER-DENSITY

SOURCE #1 ' DISK RECODER

ENCODER/DECODER _|
& MODEM CARD ™~ 5031

600
~_ INTERNET
OR _
SIMILAR
NETWORK

ENCODER/DECODER /503N S02N

& MODEM CARD 1 \

SOON t HARD DISK, N
USER #N ™ MO DISK AND/OR

> COMPUTER #N  |«—s{ SUPER-DENSITY
USER'S DISK RECODER
SOURCE #N ! -

DISPLAY/PRINTER
SPEAKER/MIC. &
SUPER-DENSITY

DISK PLAYER (SD-ROM)

/SO1N
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25 conpressi on data specifying nmeans for specifying the data bl ock
of the one conpression unit of the integral body of I nformati on;
REPLACEMENT SHEET 11
NOV 1999 125 conpressi on data generating neans for
generating a conpressed unit data bl ock sane pixel data in the data

bl ock of the one conpression unit, with a nunber of pixels fol | owed

i ndi cating the continuing nunber of the same pipoegd 5 data, and with data
representing the sane pixel data in the géta bl ock of the one
conpression unit; INPUE&STAOr cdnstitut¥ng the todMARIGISENFY a

specific number i di cAaEREOOER the s i 10
continues up to an OBt £ ngFWRRE@RS ?N@CB(IJE D E%a ain
the data bl ock of one 9 conpr ATA
SOURCE) ARDWARE '
PROCESSING)

:

MODULATOR & | .- 702
LASER DRIVER

'

OPTICALHEAD | —704
(RECORDING LASER)

'

MAGNETO-OPTICAL OR oD
PHASE-CHANGE TYPE
RECORDABLE OPTICAL DISK

'

OPTICAL HEAD 706
(LASER PICKUP) +

!

DEMODULATOR &
ERROR CORRECTION

'

m

708

-~

%EUC—(F);?UE-P DATAPROCESSING |~ 710
| FOR AUDIO/VIDEO

(INCLUDING DECODING OF
COMPRESSED SUB-PICT.)

FIG. 24



continues up to the end of the data line; and means for .addi ng dummy
bit data to the data block of the 15 one conpression unit so that a tota
bit length of the data bl ock of the one conpression unit becones a

mul tiple of eight bits, if the total bit length is not a nultiple of

ei ght when generation of the data bl ock of the one conpression unit on
the data line is conpleted. 20 38. An apparatus for encoding an

i ntegral body of i nformation which is forned of a plurality of pixel
dat a each defined by a prertern1ned nunber of bits, wherein a

data bl ock, containing sane cofiFuEES PEXEr tata; S 25 conpressed as one
unit of conpression, the integq mat i on bei ng arranged

on a data line of a finite bitg : aran§pggn@ﬁrS|ng
conpression data specifying ne : inf 1 B e dat
REPLACEMENT SHEET
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126 bl ock of the one confpre55| on unit of the integral body of_

i nf ormati on; conprgssi on data generating neans for generati ng a 5
conpressed unit data bl ock sanme pi xel datgg i n the dat ﬂ“,u“"ﬂun e one
conpression unit, wth a nunber of pixels -foll owe ’Eulm“",
conti nui ng %of the same pi xel ‘data, and. with "dat a Lre|a5‘re§ent*| ng

t he sane pi a-in-the ~  data block of:the one conpression unit, the
conpressi on’ 10 data .geherating nmeans conpri siAg: nmeans for
assigning no bits to the codi ng, header- when a data | ength of the

conti nui ng WU”beerﬁeEH@dS@ﬁﬁeﬁ&d@inﬁaéﬂ-1ntegﬁaDQ50@We@ieinf&Emaiimm and
15 means for assigning at |least two but less than a pr edet er m ned

nunber of biwhﬁj_.&l@‘iélefﬁﬂdé@gofleadpluMEhtyhef pixel data each defined
5 by a predetermined number of bits, wherein a data block,
containing same continuous pixel data, is compressed as one

unit of compression, the method comprising:

specifying the data block of the one compression unit of

10 the integral body of ' information; and

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression

15 unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

one compression unit, wherein

20 the coding header is indicative of a number of following
bits representing a data length of the continuing number of

the same pixel data, and
a number of bits of the coding header is indicative of the
25 number of the following bits representing the data length

of the continuing number of the same pixel data.

2. The method of claim 1, wherein the generating of a

compressed unit data block includes: REPLACEMENT SHEET
11 NOY 1999
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data length of the continuing nunber of the sane pixel data s equal to
or greater than four but |ess than a prescribed 20 nH ul"“l"ll"tIUMS
for constituting the coding header by a sgecific | o "Bhhi ch
i ndicates that the sane pixel data .continues up to an end of the data

i ne, when the same 25 pixel data in the data bl ock of one unit of
conpr essi on continues up to the end of the data line; and nmeans

for addi ng didaedidg A Bpits tEE il ackd DK addi® when N MERHSH ON

unit so that a total bit length of the data

REPLACEMENT S#EfHe continuing nudBdr of théckamd pideeOndattDM asst on unit
becones a nultiple of eight bits, if the total bit length is not a
mul ti pl e of greaseghthaefowenesmdi on of the data bl ock of the one
conpression unit on the data line is conpleted.

5

assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
continuing number of the same pixel data is equal to or
greater than four but less than a prescribed number.
10
3. A method of encoding an integral body of information
which is formed of a plurality of pixel data, each defined
by a predetermined number of bits, wherein a data block,
containing same continuous pixel data, is compressed as one
15 unit of compression, the integral body of information being
arranged on a data line of a finite bit length, the method

comprising:

specifying the data block of the one compression unit of

20 the integral body of information; and

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression

25 unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data

representing the same pixel data in the data block of the

one compression unit, wherein:

REPLACEMENT SHEET
11 MOV 999




39. An apparatus of encoding an integral body o ’M‘ﬁ’matlon V\:hl ch S

formed of a plurality of pixel data each defl ne wg Hﬂﬂﬂm
plxel

nunber of bits, wherein a dat a bl ockgs contalnln
data, is 10 conpressed as one unit of .conpression, and mhereln

i ntegral bogye0ogehB8iatiBEI 67 éscéﬁ\bﬂéggédoﬁnﬁtdééﬁa|b‘ﬂécl&f mcluaest nite bit

| ength, the encodi ng apparatus conpri sing: first nmeans for
speci fying the data bl ock of the one 15 conpre55|on unit of the integral
body of information; a second nmeans for generating a conpressed unit

dat a bl ock consbaseding aheodbddngehdaderabgpuabepeol fpexatisbénl bowedtsand
pi xel data, wherein no bits are assigned to the coding 20 header when a
nunber of thblsanendoqatagoubaplkbe dame pixel dshamatonbivnebewp thaana

first predetermned nunber, and at | east two bits but |ess than a
prescri bdd sofbeE sheppgsa ling, ewhesi §hed sewet RéxeddAagahéndehewAahat he
nunber of the sane continuqus pixel data is greater than the first

block of one unit of compression continues up to the end of

the data line.

4. The method of claim 3, wherein the integral body of
10 information is arranged on a data line of a finite bit

length, and the generating of a compressed unit data block

further includes:

constituting the coding header by a specific number of bits
15 which indicates that the same pixel data continues up to an

end of the data line, when the same pixel data in the data

block of one unit of compression continues up to the end of

the data line;

20 assigning no bits to the coding header whén a data length
of the continuing number of the same pixel data is not

greater than four; and

assigning at least two but less than a predetermined number
25 of bits to the coding header when the data length of the
continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number.

5. A method of encoding an integral body of information

REPLACEMENT SHEET
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25 predeterm ned nunmber but | ess than a second predeterm ned nunber,
wherein the nunber of pixels followed indicates the m ane
conti nuous pixel data, and wherein the ¢4 pixel data ““l nm‘u“mmﬂe
pi xel data in the data bl ock of thé one conpression*unft;* * ¢
REPLACEMENT SHERT | f.Qr | ' . I ng
header by a spleséi ?rcmen%r%ferécéﬂg{étilsi%{g‘cfh Efirfdﬁclgar}t?i%%é ﬁéaéwt%ﬁrgeﬁ@g pi xel
data conti nysp preudieAth&d dlbdatse NG, Wik fle SR DRbasE! data
in the data bl ock of one unit of conpression continues up to the end of

the data |ingsntdithing sarfe feutit thulanspofes1 ating MIneBmphds$kd ad brdde
dat a bl ock of the one conpression unit so that a total bit |ength of

10 the data iickobfcdieramne eonmulessimtegidl WRDPES Informatt dn e g
eight bits, if the total bit length is not a
5 arranged on a data line of a finite bit length, the method

comprising:

specifying the data block of the one compression unit of
the integral body of information;

10
generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the

15 continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

one compression unit; and

adding dummy bit data to the data block of the one

20 compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one
compression unit on the data line is completed.

25

6. The method of claim 5, further comprising:

assigning no bits to the coding header when a data length

of the continuing number of the same pixel data is not

REPLAGCEMENT SHEET
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mul tiple of eight when generation of the data block of the  one
conpression unit on the data line is conpleted. 15 40. The apparatus of

claim39, wherein no bits are assigned to the ' a
dat a | ength of the sane continuous .pi xel data ini una ! mﬂl r of

the one uni&, 0f+ EPNPRE]SEQRr! SahgSs than four; 20 * feworbi#s are
assigned to the codi ng header when the data | ength of the sane
continuous pixel data in the data bl ock of the one unit of conpression
is equal to or greater than four but |ess than sixteen; 25 f our
bits are asasghenihg abeleadtngwdchder legbenthine dapredeterhitngd maibéhe
sane continuous pixel data in the data bl ock of the one unit of

conpr essi onofsbikjgatot bher cgdingeheafian when shetdanablengeksof hanesi xty
four; REPLACEMENT SHEET '

5 continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number.

7. The method of claim 3, wherein the integral body of
information is arranged on a data line of a finite bit

10 length, the method further comprising:

adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of

15 eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

8. A method of encoding an integral body of information

20 which is formed of a plurality of pixel data, each defined
by a predetermined number of bits, wherein a data block,
containing same continuous pixel data, is compressed as.one
unit of compression, the integral body of information being
arranged on a data line of a finite bit length, the method

25 comprising:

specifying the data block of the one compression unit of

the integral body of information;

REPLACEMENT SHEET |
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129 are assigned to the coding header when
the data I en \!ﬂﬁaﬁ‘g nti nuous pixel data in the data bl ock
of the one unit equal 0 or greater than 5 sixty four
but | ess than 256 and fourteen b| s are assigned to the coding
header when t sane | ack _of o ne 4 {
conpre35|oﬁeESEFF&E§53u5°% gn&n&F ad%ﬁgc A&, 2cEeT anc&l“'l%fh

decodi ng a
data bl ock

%p%ﬁ&gx% El%r d%?:c% g}%s%o?xdﬁny o 0% o"ﬁt‘i%&ng nuftfoed GFTREESSE

ont'I nuous pi xe data

ESS ng sane

as one uni tsofe plxeqomntesahoehe & 'Blfo*&‘i‘c %m&lesea@. % rls@Glon

corresponds 15°to at |east part an i ntegral body of information forned
by a pl urakjri 0k iRixel nfdﬁmoexeacfhpiea‘élrseemcazed inRriedetielgmcmed nunber of

bits, and wherein the conpressed = data block includes either a coding
header sndiceafditgidaf aumberofofa theTkemefpifieteldathgl lagide dhitthigzitanunber

dat a

10

15

20

25

representing the same pixel data in the data block of the
one compression unit, the generating of the compressed unit

data block including:

assigning no bits to the coding header when a data length
of the continuing number of the same pixel data is not

greater than four, and

assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number;

consﬁituting the coding header by a specific number of bits
which indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data

block of one unit of compression continues up to the end of

the data line; and

adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of

eight bits, if the total bit length is not a multiple of

eight when generation of the data block of the one REPLACEMENT

SHEET

11 KOV 1299




20 corresponds to the nunber of t he sanme conti nuous pi xel data, or a
codi ng heade 'lmgﬂﬂmﬂuml llc]m nunber data of pi xel s foll owed as well as
t he sane con t hegglecodi ng apparat us conpri si ng:

25 a coding header ‘defect i ng neans for.detecting the coding header
fromthe dlpndeQah of Uri§ e tHITRIRES19heiNis complet@R.ai ned in the
I ntegral body of information; a conti nuous plxel nunber detecting

means for detecting the
REPLACEMENT SHEET I

V. 111,9 9. A method of encoding an integral bbdly of imfuheratdaina of the
pi xel s foll owed, fromthe data bl ock of t he one conpression unit, in

accor dance whiitdh dscdidmed aff a plumlda mf Ipdackdr didddee ereh eflimedcodi ng
header detecting nmeans;

5 by a predetermlned number of bits, wherein a data block,
containing same continuous pixel data, is compressed as one
unit of compression, and wherein the integral body of
information is arranged on a data line of a finite bit
length, the encoding method comprising:

10

specifying the data block of the one compression unit of

the integral body of information;

generating a compressed unit data block based on a coding
15 header, a number of pixels followed, and pixel data,

. wherein no bits are assigned to the coding header when a
number of the same continuous pixel data is equal to or
less than a first predetermined number, and at least two
bits but less than a prescribed number of bits are assigned

20 to the coding header when the number of the same continuous
pixel data is greater than the first predetermined number
but less than a second predetermined number, wherein the
number of pixels followed indicates the number of the same
continuous pixel data, and wherein the pixel data indicates

25 the same pixel data in the data block of the one

compression unit;

constituting the coding header by a specific number of bits

which indicates that the same pixel data continues up to an

REPLACEMENT SHEET
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5 a pixel ans for determining a content of t he
pi xel data in a !M W% ta bl ock of the one conpression unit,

in accordance w a ne f the 100 data block of the one conpression
unit, fromwhich renoved 10 are the codi ng header detected by the coding

header el OFt ithe @RAAS 1ane,! hdenurher sdakapikethaapbXxehs thel baved
detected by the continuous plxel nunber detectlng nmeans; and 15 a

pi xel patt e&ldcke $ifobalel @mAME@ﬁScbmpr&B@ab@l&@nhuhué&tapoto thet badceift ent
determ ned by the pixel data determ ning neans, by a nunber indicated
by the nunitdre datta dfinere amidxel s foll owed detected by the continuous
pi xel nunber detecting nmeans, so as to restore a pattern of
unconpressed pixel 20 data of the one conpression unit. 42. The
apparatus of_ claim4l, wherein the continuous _pi xel nunber detecting

means | fmedidatialg) duash i ta dateddcetionddta blogief shehohe as the nunber

data of the pixels foll owed,
compression unit so that a total bit length of the data

block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

10 compression unit on the data line is completed.
10. The method of claim 9, wherein

no bits are assigned to the coding header when a data
15 length of the same continuous pixel data in the data block

of the one unit of compression is less than four;

two bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
20 of the one unit of compression is equal to or greater than

four but less than sixteen;

four bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
25 of the one unit of compression is equal to or greater than

sixteen but less than sixty four;

six bits are assigned to the coding header when the data

length of the same continuous pixel data in the data block

REPLACEMENT SHEET |
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25 when no bits he codi ng header detected by t he
codi ng header deﬁmlﬂmlwg [,T“j 43. The apparatus of claim4l, wherein
the integral body*ofec t ion isygrranged on a data line of a finite

bi t REPLACEMVENT SHEET
131 Neharney { Nse cagh é@:&%ﬁ”é e @ SPefiddGer chdwimber
of bits |nd|cat|ng that the sane pi xel at%.ngi contlnuegﬁﬁp téran end of
the data |iggxty HEo@PPietUsss thdwriser Heqprising: 5 nmeans for
conti nuously outputting, up to the end of the data line, bit data
havi ng the content determ ned by the pi xel data determ ning neans.

10 44. The apparatus of claim4l, wherein the integral body of
i nf or mat i onfowreemngets cara ales ighedetoftike feodimg Hi¢ader when the

5 same pixel data in the data block of one unit of

compression continues up to the end of the data line.

11. A method of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing

10 same continuous pixel data as one unit of compression,
wherein the compressed data block corresponds to at least
part of an integral body of information formed by a
plurality of pixel data each defined by a predetermined
number of bits, ahd wherein the compressed data block

15 includes either a coding header indicating data of a number
of pixels followed, which number data corresponds to the
number of the same continuous pixel data, or a coding
header indicating the number data of pixels followed as
well as the same continuous pixel data, the method

20 comprising:

coding header detecting by detecting the coding header from
the data block of the one compression unit contained in the
integral body of information;

25
continuous pixel number detecting by detecting the number
data of the pixels followed, from the data block of the one
compression unit, in accordance with a content of the

detected coding header detected by said coding header

-

REPLACEMENT SHEET
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| engt h, and codin eader includes a specific nunber of bits
I ndicating t m@ Iaﬂ | data continues up to an end of the data
line, the ap er conpri simng: means for continuously

out putting,

up to the end of the data line, bit data having the content

determ ned utddt@ng; Pixel data determ ning neans, 20 and wherein the

cont i nuous

pi xel nunber detecting neans I mredi ately fetches a

predet er mi ned nunber of bits as the nunber data of the pixels followed,
when no bits are assigned to the coding header detected by the coding
header 25 pletedctdaign Mbsttermining kib. deteermippiaiatal it etitaiof £he wher ei n
the integral body of information is arranged on a data line of a finite

bi t l e

neAsel tdetapparan usndoampressadniatisibigpck of the one

REPLACEMENT SHEET

5

10

15

20

25

compression unit, in accordance with a remainder of the
data block of the one compression unit, from which removed
are the detected coding header detected by said coding
header detecting and the detected number data of the pixels

detected by said continuous pixel number detecting; and

pixel pattern restoration by arranging bit data of the
determined content determined by the pixel data
determining, by a number indicated by the detected number
data of the pixels detected by the continuous pixel number
detecting, so as to restore a pattern of uncompressed pixel

data of the one compression unit.

12. The method of claim 11, wherein the detecting of number
data of the pixels immediately fetches a predetermined
number of bits as the number data of the pixels followed,

when no bits are assigned to the detected coding header.

13. The method of claim 11, wherein the integral body of
information is arranged on a data line of a finite bit
length, and when the coding header includes a specific
number of bits indicating that the same pixel data
continues up to an end of the data line, the method further

comprising:

REPLACEMENT SHEET
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132 nmeans f o removing @ dummy bit data when a total bit
| ength of all of FI E#’ﬂ%" MHHF the conpression unit have been
adjusted to a nult¥p ts byy@dding 5 the dummy bit data.

b

46. The apparatus of claim41l, wherein.the continuous pixel nunber

detecting qgﬁﬂg | I.at S rdy yler; ¢fe bits as
t he nunber atadﬁﬂﬁ'fﬁtﬁé@#%’ovﬁjmég%{fm%}@ﬁ% tﬁhtes are alslg{eg'ned to

the codi ng diaadals a{861:8f dhe detdARiradli dht@pdaletdatGld Dbyt

and wherein the continuous pixel nunber detecting neans fetches a

speci fic nigibadl datd tdettddmwinide. codi ng header 15 as the nunber data of
the pixels foll owed, when bits wthin a predeterm ned range of bit
nunbers are assigned to the codi ng header detected by the codi ng header

detecting nmeans.

5 14. The method of claim 11, wherein the integral body of
information is arranged on a data line of a finite bit
length, and when the coding header includes a specific
number of bits indicating that the same pixel data

continues up to an end of the data line, the method further

10 comprising:

continuously outputting, up to the end of the data line,
bit data having the determined content determined by said
pixel data determining,

15
and wherein the continuous pixel number detecting
immediately fetches a predetermined number of bits as the
number data of the pixels followed, when no bits are
assigned to the detected coding header detected by said

20 coding header detecting.

15. The method of claim 11, wherein the integral body of
information is arranged on a data line of a finite bit
length, the method further comprising:

25
adjusting a total bit length of all of the data blocks of
the compression unit on the data line to a multiple of
eight bits, if the total bit length is not a multiple of

eight when the arranging of bit data by the pixel pattern

REPLACEMENT SHEET
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20 47. The apparatus of claim4l, wherein the int o
information is arranged on a data |ine of afinitm ” wﬂ ﬂ#ﬂm and
umberc ofL ol

when the coding header includes a specifibe n cating
that the sanme pixel data ~continues up to an end of the data line, the
apparat us 28sé&FavEén CREPELBEH0a11 data PESEKs fOf ©He ap@hPEesshon 0 t he end
of the data line, bit data having the content determ ned by the pixel
dat a deh £t NdMi tige N@A0S - line. '

REPLACEMENT SHEET 11
NOV 1999 C L M S * 48. The apparatus of claim
42, wherein the integral body of information is arranged on a data |ine

of a finitel6itThe méehgdhof aptainedhlt heheveingtheadetechthadef shepecific

5 number data by the continuous pixel number detecting
immediately fetches a predetermined number of bits as the
number data of the pixels followed, when no bits are
assigned to the coding header detected by the coding header
detecting,

10
and wherein the detecting of the number data the continuous
pixel number detecting fetches a specific number of bits
after the coding header as the number data of the pixels
followed, when bits within a predetermined range of bit

15 numbers are assigned to the detected coding header detected
by the coding header detecting, the method further

comprising:

adjusting a total bit length of all of the data blocks of
20 the compression unit on the data line to a multiple of
eight bits, if the total bit length is not a muitiple of
eight when the arranging of bit data by the pixel pattern
restoration step restores all data blocks of the

compression unit on the data line.

17. The method of claim 11, wherein the integral body of
information is arranged on a data line of a finite bit

length, and when the coding header includes a specific

number of bits indicating that the same pixel data | REPLAGEMENT SHEE

11 RGY 1299




5 nunber of bi ' t the sane pixel data continues up to
an end of the d%ﬂ“ﬂﬂt‘& I"Hﬁl%ﬂﬂar at us further conprising: nmeans
for arranging, €NG Of+ t he dat gsl ine, bit 10 data having the
content determ ned by the pixel data - determ ning nmeans. 49. A
appar at us oflSGRENGR thl tard Tld) K thdMdtLI1e, tHOTEERREEHAHRRH! OCK,
whi ch is obtained by Conpressing 15 sane continuous pixel data as one unit
of conpressddiprising¥herein the conpressed data bl ock corresponds to at

| east part of an integral body of information fornmed by a plurality
of pixel data each defined by a predeterm ned nunber of bits, the
decodi ng apparatus conprising: 20 a first neans for detecting a coding
header fromttenglxig up to dike oind hef driee clae dsision kit tdatmtlEviow i h t he
i nt egral body of information;

5 the determined content determined by the pixel data

determining; and

adjusting a total bit length of all of the data blocks of
the compression unit on the data line to a multiple of

10 eight bits, if the total bit length is not a multiple of
eight when the arranging of bit data by the pixel pattern
restoration restores all data blocks of the compression

unit on the data line.

15 18. The method of claim 12, wherein the integral body of
information is arranged on a data line of a finite bit
length, and when the coding header includes a specific
number of bits indicating that the same pixel data
continues up to an end of the data line, the method further

20 comprising:

arranging, up to the end of the data line, bit data having
the determined content determined by the pixel data
determining.

25
19. A method of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing
same continuous pixel data as one unit of compression,

wherein the compressed data block corresponds to at least

REPLACEMENT SHEET
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25 a second ne ' diately fetching a predeterm ned nunber of
bits as nunber mﬂj ,uﬂ mutl's fol | owed, when no bits are assigned
to the coding L fiby t he 106 first neans;

REPLACEMENT SHEET ' 134 athird

means for detactdMthn fiMiadhe ddd, B OCkn Rrddts i Formed WYPrLSSi On uni t,
the nunber "data of the piXels foll'owed in accordance with a content of

the coding grageterit e pixePrdfed i dxach idSired® 5 < gnastidtetnineaddi ng
header detected 5 by the first neans; a fourth nmeans for determ ning
a content aqiutier pixabittat sthe decoding muethpsdssenpxliedindd ock of the one
conpression unit, I n accordance with a remai nder of the data bl ock of
the one 10 conpression unit, fromwhich renoved are the codi ng header

detected by the first means and the nunber data of the pi xel s foll owed
det ect ed bydetedleing R eeding header ofrepethe data block of the one

compression unit contained in the integral body of

information;

immediately fetching a predetermined number of bits as
10 number data of the pixels followed, when no bits are

assigned to the detected coding header;

detecting, from the data block of the one compression unit,
the number data of the pixels followed in accordance with a
15 content of the coding header, when prescribed bits are

assigned to the detected coding header;

determining a content of the pixel data in an uncompressed

data block of the one compression unit, in accordance with
20 a remainder of the data block of the one compression unit,

from which removed are the detected coding header and the

detected number data of the pixels followed;

arranging bit data of the determined content, by a number |
25 indicated by the detected number data of the pixels
followed, so as to restore a pattern of uncompressed pixel

data of the one compression unit; and

arranging, up to the end of the data line, a content of

REPLACEMENT SHEET
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third neans; arranging bit data of the content
det er m ned by th ﬁﬂll“! I@igi mﬁ a nunber indicated by t he nunber
data of the plxel et ected by;@ither t he second means or the
third neans, so as to restore a pattern of unconpressed pixel data of

the one Corﬂlrtes's%lﬂﬂ;qugriﬁ“tto tﬁ'ﬂéjcodlng{ Helddd) BRI diY Bdeding, up to

the end of the data line, a conte of bit's subsequent to the coding

header, boAN ¥ L drRdic B Rinddd Ure iditd S iHd IIed Mmixgat a
25 line of a finite bit | engt h, and mhen t he codi ng header i ncl udes a

speci fi c npiterledgth t sanddileat it tdlindehesad® inclydeeela dadecicking | nues
up to an end of the data |ine. 50. The apparatus of claim49, wherein
REPLACENENRSiteET of bits indicating that the same pixel data 11 Nov

1999 135 * C L M S *
5 continues up to an end of the data line.

20. The method of claim 19, wherein

it is determined that a data length of the same continuous
10 pixel data in the one compression unit is less than four,

when no bits are assigned to the coding header;

it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
15 to or greater than four but less than sixteen, when two

bits are assigned to the coding header;

it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
20 to or greater than sixteen but less than sixty four, when

four bit are assigned to the coding header;

it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
25 to or greater than sixty four but less than 256, when six

bits are assigned to the coding header; and

it is determined that the same continuous pixel data in the




it is determined that a data | ength of the sane contln pi xel
i n the one conpression unit is Iess than four, Ir:”)'m Hﬂ mﬂ,,””"L
assigned to the codi ng header; s det er ni ned gth

of the sane conti nuous pi xel data |n Fhe one conpression uni 't i% équal
to or greatgr,tha S han._si xt een ar.e
aSS|gngd togt g @ fﬁé % % %T%S are fssdy Efghﬁﬁi%gg Fﬁgﬁnﬁhgeaéﬁg .

| engt h of the sane contlnuous pi xel data in the one conpression unit is
equal to or greater than sixteen but |ess than sixty four, when

four bit aregiasal gpadehd Jfhenclding Bedlelecostn g an 1htteh§‘aq_e§3%ﬁ? ggd that
the data |l ength of "the sane cont i nuous pi X ata | he on

conpr essi on iwficrmat ie@uahich isl FoRimed F & pIRFRAITiN Yl 9E&eliutia|t‘ass than
256, when si x bits are assigned to the codi ng héader; and it

i s det er Bi nedchhale fiineds Aye aC predRteuhipiote hutder OF Vies, whereln a
data block, containing same continuous pixel data, is
compressed as one unit of compression, and a bit train of
the compressed data block is then expanded, the system
comprising a combination of:

10

(a) encoding processing including:

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the

15 same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the
one compression unit, and

20

(b) decoding processing including:

coding header detacting for detecting the coding header
from the data block of the one compression unit generated
25 by the generating of the compressed unit data block of the
encoding processing, wherein the coding header indicates
the number of pixels followed, or indicates a group of the

number of pixels followed and the same pixel data;

REPLACEMENT SHEFT
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one conpression ' to the end of the data i ne, when
fourteen bits argn!ﬂ lgﬁ;ﬂ“g‘ﬁi m codi ng header. 25 51. A nmethod for
encodi ng an inte *r mat i Ofpg which is forned of a
plurality of pier dat a each representing a mninmmunit of

i nformation, a2 numb &g@ﬁ Ng - S OUSe Pi Xe€
data, is corrpressec]'[gap 4s ‘one unit co%ressmn d&%her%ulﬂn at | east

two bits gata block the number data of the pixels followed,F§¥E££ENENT

SHEET 11 NOV 1999

are aSSIgneﬂhéOcé@ﬁn@lmé&dQﬁtﬂsS&bﬁéﬁﬁedhe plxel data can define at

| east two col ors, | east two gradations, or - vari ous enphasi zi ng
expressions, the encoding met hod conprising: 5 speci fying the data

bl ock of the one conpression unit of
5 pixel data determining for determining a content of the

pixel data in an uncompressed data block of the one
compression unit, in accordance with a remainder of the
data block of the one compression unit, from which are
removed the detected coding header detected by the coding
10 header detecting and the detected number data of the pixels

followed detected by the continuous pixel number detecting;

and

pixel pattern restoration for arranging bit data of the
15 determined content determined by the pixel data
determining, by a number indicated by the detected number
data of the pixels followed detected by the continuous
pixel number detecting, so as to restore a pattern of
uncompressed pixel data of the one compression unit.
20

22. The system of claim 21, wherein the encoding processing

includes:

assigning no bits to the coding header, when the continuing
25 number of the same pixel data in the data block of the one

compression unit is less than four; and

assigning more than one but less than a specific number of

bits to the coding header, when the continuing number of

REPLACEMENT SHEET.
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t he integral body | - i on: and generating a conpressed unit
data bl ock in acco? ”'E ﬁ“ﬁhmm codi ng header corresponding to a
t e L M *

conti nui ng number ot

i xel ygjata in the data bl ock of the one

conpr essi on unit, with a nunber of .pixels followed indicating the

conti nui ng §£m@f?i£§1Séﬁgapiﬁeéhgaaétaa@ﬂo@ﬁtgfd@ﬁ@-one representing

the sane pixel data

n the data block of the 15 one conpression unit,

wher ei n cotPfe §OTbAOURERIEE §uaTOLS3bT VEr&itér NENDET F&hr fioht OV Ng

bits representing a data | ength of the continuing nunber of

t he same

pi xel data,l1es8€8 tRén a préssvbbed wimbéets of the coding header is

I ndi cative of the nunber of followng bits representing the data
| engt h of t he continui ng nunber of the sanme pixel data. 25 52. The
met hod of claimb51, wherein the conpression data generating includes:

assi gni g nandi vBereinhehe odpnyineaderpivveh nunbern dengehing from the

data block of the decoding processing includes:

immediately fetching a predetermined number of bits as the

number data of the pixels followed, when no bits are

10 assigned to the coding header.

23. The system of claim 21, wherein the integral body of

information is arranged on a data line of a finite bit

length, and the encoding processing includes:

15

constituting the coding header by a given number of bits

which indicates that the same pixel data continues up to an

end of the data line, when the same pixel data in the data

block of one unit of compression continues up to the end of

20 the data line,

and wherein the decoding processing includes:

continuously outputting, up to the end of the data line,

25 bit data having the content determined by the pixel data

determining, when the coding header includes the given

number of bits indicating that the same pixel data

continues up to the end of the data line.

REPLACEMENT SHEET
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OR]ICEP}_R?:EK/ERIEIJ gngﬂlmﬂfer of the same pixel data is not i
NOV 1999 * ,ugluﬂ”l"iuau"f our, alqg assigning at |east two but
Idg;s; Itgﬁntﬁ p][ edeteerr5ri nggntnfﬁ_el:l ] Q];Zrbl ]Es tho the coding geade_r when Ithe
or g?ea?gr %H&nsygﬁFmpﬁﬁ Fgggmt%gg ¥h§F8§ ?F%gggﬁgéég%; gbay'g§§9u$heto
method of clleMiakeiWCuEl BriARqel! 80r 8! dldY1dhe of GNERRIRL! e S

arranged on:"_é’1 M ne~of “a “length, and the conpression
dat a generaﬁ%%%t%%e@nhn%bgd%%boding ﬁf%%@%%&b@tHBth@%sQOd'ng header by a
of bits whi ch~i

speci fi c nunbe [ di cates that the sane pixel data
continues up to an end of the data |ine, when the sane pixel data in
t he data

5 constituting the coding header by a given number of bits
which indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data
block of one unit of compression continues up to the end of
the data line;

10
assigning no bits to the coding header, when the continuing
number of the same pixel data in the data block of the one

compression unit is less than four; and

15 assigning more than one but less than a specific number of
bits to the coding header, when the continuing number of
the same pixel data in the data block of the one
compression unit is equal to or greater than four but is

less than a prescribed number,

20
and wherein, when the coding header includes the given
number of bits indicating that the same pixel data in the
data block of one unit of compression continues up to the
end of the data line, the decoding processing includes:
25

continuously outputting, up to the end of the data line,

bit data having the content determined by the pixel data

determining; and ' REPLACEMENT SHEET

1§ NOY 1999




15 bl ock of one Unit of conp pressi on cont i nues up to the end of t he

data |ine. cu“ullpuﬂ Iﬂ“ H “M encodi ng an integral body of information
which is forned pi xel gata each 20 representing a
mini mum unit of inforfmation, Wherein a data bl ock, containing sane

conti nuous phigl:dekay Fatemaeassgedetergineaeﬂumb& 0b£CBIRECES! Phe and

wherein at leas are-assi to t data so that the

pi xel data ﬁﬁHﬁer datlgl b2etik b@i@&stwglighgasiwﬁEnlﬁésblEﬁoagéadat'Ons or
25 various enphasi zi ng expressfons, the integral body of i nformation

being arrangadighed €a! 2hkl B8dahgahbhBekedbtbcted bieREbNcoliiageneadery
nmet hod conpri si ng: specifying the data bl ock of the one conpression

unit of detectlng, REPLACENMENT SHEET
R LACE 1, 0Q 138
5
25. The system of claim 21, wherein the integral body of
information is arranged on a data line of a finite bit

length, and the encoding processing includes:

10 adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

15 compression unit on the data line is completed.

26. The system of claim 21, wherein the integral body of
information is arranged on a data line of a finite bit
length, the encoding processing includes: |

20
assigning no bits to the coding header when a data length
of the continuing number of the same pixel data is not

greater than four;

25 assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number; and

REPLACEMENT SHEET
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C L M Sk the infeg al body of information; and

generating a co .Immﬂk }I\uﬂjﬁi‘la bl ock in accordance with a codi ng
header correspo i ui ng nunﬂgr of the 5 sane pixel data in

t he data bl ock of the one conpression . “unit, with a nunber of pixels
foll owed indicating the .. ntinuing n er.qf the pi xel data, and
with data adccﬁé"ﬁ %é‘&ﬂtyi rl'l’d'tt rc?%tfar‘ﬁ? ﬁq&?eltg;%& éﬁio ﬁf%&i%aoﬁeock of the
one conpress] | 1., wher.ei g t c r i engrating step
I ncl udes: dO(PFE)I!c‘:Jeorerq'sJ’toln'[ tﬂ%{lﬁgrgt%et:}’%&diané:(%:a&der b?'%zlgggleg% i%él%nu tgdr of bits

uhi ch Indi caieral hat e TR iptRledRR AN MR o A iphe e, of the

data |i ne, en the sane aln the da bl ock of "one unit of

conpressi on GHd MRS URH aHhe R Hit leddth G add REmultipleds¥ gni ng
no bits to the codi ng header when a data length 20 of the continuing
nunber ofs t hei fTevHX erfidat ich WH the data block of the one

compression unit on the data line is completed,
and wherein the decoding processing includes:

10 immediately fetching a predetermined number of bits as the
number data of the pixels followed, when no bits are

assigned to the coding header detected by the coding header

detecting; and

15 fetching a specific number of bits next to the coding
header, when bits within a predetermined range of bit
numbers are assigned to the coding header detected by the

coding header detecting.

20 27. The system of claim 21, wherein the integral body of
information is arranged on a data line of a finite bit

length, and the encoding processing includes:

constituting the coding header by a given number of bits
25 which indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data

block of one unit of compression continues up to the end of

the data line; and

REPLACEMENT SHEET
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greater than four

pr edet er m ned nunb mwmtmﬂ)
of the 25 continu N

greater than four but less tha prescrl bed nunber . 55. The net hod
of claim51, erein the r&t%%

data line of9SiS, nﬂpgmgiPl t%P%%eO%ata blo@kp%%akh%no § arranged on a

REPL?gggENTégﬂgigs91on unit so that a total bit &ength of the data 11

*C L d¥lock Bf the Io@iw%mﬁﬂé%éwrh%lftuwé&he@o@)wuaw@le of adding

dummy bit data to the data bl ock of the one conpression unit so that a

t ot a: bi It I Qa::i@ﬂt ¥itd)e ifatthe Todd10@itofldi 0l SRAPEEeHRII®1pIR bfbecones
a nultiple o

5 eight when generation of the data block of the one

SSI ni ng at least two but less than a

fu the codlng header when the data | ength
< @i xel data is equal to or

an a
al

compression unit on the data line is completed,

and wherein, when the coding header includes a specific
number of bits indicating that the same pixel data
10 continues up to the end of the data line, the decoding

processing includes:

arranging, up to the end of the data line, bit data having
the content determined by the pixel data determining.

15
28. The system éf claim 22, wherein the integral body of
information is arranged on a data line of a finite bit

length, and the encoding processing includes:

20 constituting the coding header by a given number of bits
which indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data
block of one unit of compression continues up to the end of
the data line; and

25
adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of

eight bits, if the total bit length is not a multiple of

REPLACEMENT SHEET
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ei ght bits, |f t thls not a multiple of ei ght when
generation of th Hmllm "w’ e one conpression unit on the data
line is conplete hod fofsencoding an integral body of

i nformation mhlch is formed of a plurality of pixel data each

representi ng Qu gy éé@fe’ia%f ' TR Gl MR cF dRkone DI 0K,

containing sa con ous pi xe IS CO as one unit of
conpr essi on,g rﬁtt | 2% ‘@%t@{ tl%nelﬁ.lsa@%nﬁi%'t%'aed to the pixel
data so that e plxe ata can efiné at least two colors, at |east
t wo gradatlons or vari ous enphasi zi ng expressions, the |ntegral body
of information being arranged on a data line of a finite bit

I ength, the J/t Rk viidid the?@oding MGy ittt dal dgdcddiof the
one conpression unit of the integral body of information;

gener ati 39 aaubgy eSS dd teniindiadas iMoo adhatn taec Gratkeen g a1t hlat%S a codi ng
header corresponding to a continuing nunber of the
continues up to the end of the data line, the decoding

processing includes:

arranging, up to the end of the data line, bit data having

10 the content determined by the pixel data determining.

29. A system constituted by a combination of encoding

processing and decoding processing,

15 (a) wherein an integral body of information is formed of a
plurality of pixel data each defined by a plurality of
bits, and a data block containing same continuous pixel
data is compressed as one unit of compression, the encoding
processing comprising:

20
first encoding for specifying the data block of the one

compression unit in the integral body of information;

second encoding for generating a compressed unit data block
25 based on a coding header, a number of pixels followed, and
pixel data, wherein no bits are assigned to the coding
header when a number of the same continuous pixel data is
equal to or less than a first predetermined number, and at

least two bits but less than a prescribed number of bits

REPLACEMENT SHEET
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same pi xel

data in _””mi"bibék'df'the one conpression unit, with a
nunber of pixels fH , ﬁﬂﬁmﬁ‘t g the conti nui ng nunber of the sane
pi xel data, and wt A esentjjpg the sane pixel data in the data

bl ock of the REPLACENMENT
SHEET re assigned to the coding header when the number é} gh L
S * one conmpressron unit; a§%|gn|ng RO b 155t & €°co |ngeheader

when a dat a d;gf0ldont inudlust PR xeANidaRY NS @f@%%lrerofth%e t%%mfi&js’&el data is

not 5 gre
predeterm n
of the

ater than four; assigning at |east two l ess than a

e edeHeemined Pfunibelrs Hu tleRsCeWiahd sherdehdpeedete rddhad ength

conti nui ng nunber of the sane pixel data is equal to or 10

M

great er thaminber, buhdredn than rneas ot pAkalwFollcwed indicaaed rhedunmmy

bit data to
5

10

15

20

25

the data bl ock of the one
number of the same continuous pixel data, and wherein the

pixel data indicates the same pixel data in the data block"

of the one compression unit;

third encoding for constituting the coding header by a
specific number of bits which indicates that the same pixel
data continues up to an end of a finite length data line on

which the integral body of information is arranged;

fourth encoding for adding dummy bit data to the data block
of the one compression unit so that a total bit length of
the data block of the one compression unit becomes a
multiple of eight bits, if the total bit length is not a
multiple of eight when generation of the data block of the

one compression unit on the data line is completed,

(b) and wherein a bit train compressed in unit of the data
block of the same continuous pixel data in the integral

body of information is expanded, the decoding processing

comprising:

first decoding for detecting the coding header from the

data block of the one compression unit in the integral body

of information;

REPLACEMENT SHEET
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conpressi on unit so Iength of the data bl ock of the
one conpression uni WHM"] H!lpl e of 15 eight bits, if the total bit
length is not a nultisple O R generation of the data block of
t he one conpression unit on the data I|ne is conpl et ed. 57. A

met hod f_or %%%%gldn e%%dthx egr%] 19191%1%fte1 @ [E%th'l?x% 2 r@{a Egrmﬁ.n%(ar med of

a plurality of" pirxe repre enti I'ng a MmN uni

| nfor mat i on g, eRkel b Bidad %.s the '?ﬁuﬁ&:'érr a%faab@ wesmeq%mfui%%apl xel

data, is conpresse as one unit of conpression, d wherein at |east
two bits  ywhed QALIItEGd addigmdiad@lo Qafeacwlh@ahetaa%rpa&led&@aab@an 25
define at least two colors, at |east two gradations, or vari ous
enphasizingtﬂxpmngunaacddﬂhgrnegral body of i nformati on bei ng
arranged on a data line of a finite bit | ength, the nethod conpri sing:
REPLACEMENT SHEET : 11 Nov
1999

third decoding for detecting, from the data block of the
one compression unit, the number data of the pixels
followed in accordance with a content of the coding header,
when prescribed bits are assigned to the coding header

10 detected by the first decoding;

fourth decoding for determining a content of the pixel data
in an uncompressed data block of the one compression unit
in accordance with a remainder of the data block of the one
15 compression unit, from which removed are the coding header
detected by the first decoding step and the number data of
the pixels followed detected by either the second decoding

step or the third decoding;

20 fifth decoding for arranging bit data of the content
determined by the fourth decoding, by a number indicated by
the number data of the pixels followed detected by either
the second decoding or the third decoding, so as to restore

a pattern of uncompressed pixel data of the one compression

25 unit; and’

sixth decoding for arranging, up to the end of the data
line, a content of bits subsequent to the coding header,

when the integral body of information is arranged on the

REPLACEMENT SHEET
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specifying th ¢ .. k“of the one conpression unit of the integra
body of inforﬁm mll ”Iu!l” merati ng a conpressed unit data block in
accordance w i srigineader corrggponding to a continuing nunber of

t he sanme pixel data in the data blocﬁﬁof t he one conpression un}t,
wi th a nunber . of ;pixel s fold, kndi gating the conti nui nunber o
t he sane pi gie t%dél?.g?é é‘%d avmf!tl%\g%%t zlki)l ‘ier gﬁ?lésgﬁ]tdi ﬁ’&eflhé‘ §af€P™¥el data in

the data bl @;r@abaéfr b1y one SERBIES LB F  bits ii%%@.%:taitti'l’lrgj ag.khe

codi ng header by a specific nu birts catés~that the

same pi xel Qe BRR! PN W tl0 c@ﬁtinue%”@pOfto]E Be daAde Ree WaeR the sanme

pi xel data in the data 15 block of one unit of conpression continues up to

the end of 1line.the data line; and adding dummy bit data to the data
bl ock of the one conpression unit so that a total bit |length of the
dat a 5

30. The system of claim 29, wherein in the encoding

processing,

no bits are assigned to the coding header when a data
10 length of the same continuous pixel data in the data block

of the one unit of compression is less than four;

two bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
15 of the one unit of compression is equal to or greater than

four but less than sixteen;

four bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
20 of the one unit of compression is equal to or greater than

sixteen but less than sixty four;

six bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
25 of the one unit of compression is equal to or greater than

sixty four but less than 256; and

fourteen bits are assigned to the coding header when the

same pixel data in the data block of one unit of REPLACEMENT SHEET

11 NIV 1839




20 bl ock of the o} it becones a nultiple of ei ght bits,
I f the total b| t ”ﬁtﬂﬂ"‘“ﬂﬂﬂm‘ I'tiple of ei ght when generation of

the data blo s conpressigy unit on the data line is _
conpl et ed. 25 58. A nethod for encoding an integral body of information
which is fordBathraised ol Woltinned up) X 9l %n%a%& the dgAr 958t ng a
mnimmunit of information, wherein a data K, contalnlng sane
continuous pixel data, is conpressed as one unlt of conpression, and
wherein at least two bits

REPLACEMENT adtdEfwherein in the decoding processing, _ 11
NOV 1999 142 are assigned to the
pi xel data so that the pixel data can define at |east two colors, at

| east two gradations, or vari ous enphasi zi ng expressions, the |ntegral

body of 5 ditnfigy rﬁmtlamllb?@mg—lmtr angedoileangth ofl ithe ehme tomittiaubils
pixel data in the one compression unit is less than four,

when no bits are assigned to the coding header;

it is determined that the data length of the same
10 continuous pixel data in the one compression unit is equal
to or greater than four but less than sixteen, when two

bits are assigned to the coding header;

it is determined that the data length of the same
15 continuous pixel data in the one compression unit is equal
to or greater than sixteen but less than sixty four, when

four bit are assigned to the coding header;

it is determined that the data length of the same
20 continuous pixel data in the one compression unit is equal
to or greater than sixty four but less than 256, when six

bits are assigned to the coding header; and

it is determined that the same continuous pixel data in the
25 one compression unit continues up to the end of the data

line, when fourteen bits are assigned to the coding header.

31. An encoding apparatus for enéoding an integral body of

information which is formed of a plurality of pixel data

REPLACEMENT SHEET
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5 length, the met hod co speci fying the data bl ock of the
one conpression u lnl! !Jllnil Hllliﬁ egral body of information; 10

generating a conp bIocklg@ accordance with a coding
header correspondi ng to a conti nui ng nunber of the sane pixel data in
the data bl eabhoaetmﬁeansycam&eaéteﬂmnedumhbew bk BipHNDGRePEiRI el S
foll owed indicating the conti nui ng nunber of the sane pixel data, and
with data &ateepleskit cbgthhaisgmBapexebndahaclB phreladatchl ogk of the
one conpression unit, the conpression data generating conpri si ng:

assi gni ng ncohptresbedt ke ondi ngibeadecomperssidal athenghbod2figof the

conti nui ng nunber of the sanme pixel data is not greater than four, and
assi gni ng aepbeastuswoolptribésg:t han a predet ermi ned nunber of bits to

t he codi ng header when the data | ength of the
5

compression data specifying means for specifying the data
block of the one compression unit of the integral body of

information; and

10 compression data generating means for generating a
compressed unit data block in accordance with a coding
header corresponding to a continuing number of the same
pixel data in the data block of the one compression unit,
with a number of pixels followed indicating the continuing

15 number of the same pixel data, and with data representing
the same pixel data in the data block of the one

compression unit, wherein

the coding header is indicative of a number of following

20 bits representing a data length of the continuing number of

the same pixel data, and

a number of bits of the coding header is indicative of the
number of following bits representing the data length of

25 the continuing number of the same pixel data.

32. The apparatus of claim 31, wherein the compression data

generating means includes:

REPLACEMENT SHEET
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25 continuing nunber of the sane pixel data is equal

r reater
than four but |ess than a prescribed nunber; c,m#ml‘m,ﬂ" gﬁ'ﬂﬂltodi ng
header by a specific nunber of bits 120hi ch i ndi cat=eS A
pi xel data continues up to an : : T

REPLACEMENT (BT for assigning no bits to the coding header when a 11 NOV
199 143 end of the data |ine, when

the same pixgleaalehdth e 9 @ontinlieRk rimbeie dfMithedfsagepicedi data
continues up to the end of the data |line; and 5 addi ng dunmy bit

data to the jdatmpdlpedatdr tharmwmour, aampression unit so that a total bit
length of the data bl ock of the one conpression unit beconmes a nmultiple
of eight bits, if the total bit length is not a nultiple of ei ght
when generation of the data block of the one 10 conpression unit on the
data |iné i snemplfmedssigning at least two but less than a

predetermined number of bits to the coding header when the

data length of the continuing number of the same pixel data

is equal to or greater than four but less than a prescribed
number.

10
33. The apparatus of claim 31, wherein the integral body of
information is arranged on a data line of a finite bit

length, and the compression data generating means includes:

15 means for constituting the coding header by a specific
number of bits which indicates that the same pixel data
continues up to an end of Ehe_data line, when the same
pixel data in the data block of one unit of compression
continues up to the end of the data line.

20
34. An apparatus for encoding an integral body of
information which is formed of a plurality of pixel data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous pixel data, is

25 compressed as one unit of compression, the integral body of
information being arranged on a data line of a finite bit

length, the apparatus comprising:

compression data specifying means for specifying the data
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59. A nethod for encoding an integral body of i nformation

formed of a plurality of pixel data each rep| Iuﬂ H" n1un|t of
i nformati on, wherein a data 15 bl ock, ggntai ni ng; pi xe
data, is conpressed as one unit of bonpression and mhereln at | east

two bits pLBER afséﬂgegnéoca ?r@éé%ndéhi‘tseftﬁ'ﬁé meegfaflbgayaogan

define at |'éast two colors east two gradations, or vari ous

enpha5|2|nglﬁfggﬁ§§igﬂs ahfe encoding nmethod 20 conprising: (a)
speci fying the data bl ock of the one conpression unit of the integral

body of information; 25 (b) generating a conpressed unit data bl ock
based on a coding header, a nunber of pixels followed, and pixel data,
wherein no bbhﬁraéelaﬁSdgﬁadgénekhe1ngdmagnbeﬁdergahenaalng a nunber of the
sanme continuous pixel data is equal to or | ess than a first
pr edet er s nedmprabeed andtatiakeabllotkosame pixel data in the data
REPLACEMENT SHEET
block of the one compression unit, with a number of pixels
followed indicating the continuing number of the same pixel
data, and with data representing the same pixel data in the
data block of the one compression unit, wherein:
10

the compression data generating means including:

means for constituting the coding header by a specific

number of bits which indicates that the same pixel data
15 continues up to an end of the data line, when the same

pixel data in the data block of one unit of compression

continues up to the end of the data line;

means for assigning no bits to the coding header when a
20 data length of the continuing number of the same pixel data

is not greater than four, and

means for assigning at least two but less than a
predetermined number of bits to the coding header when the
25 data length of the continuing number of the same pixel data

is equal to or greater than four but less than a prescribed

number.

35. The apparatus of claim 31, wherein the integral body of

[ REPLACEMENT SHEET




144 bi

greater than th

ts but scrlbed nunber of bits are assigned to
t he codi ng head “‘\mgm [ﬂ&l‘ﬁ“ﬂ of the sanme continuous pi xel data is
nlned nugber but |l ess than a second
ned nunber, wherein the nunber of pixels followed indicates

predet er m
t he nunber ,

dat a |nd|ca

conpr essi o gty thelgﬁﬁg)rg%ﬁgskhﬁr‘d&ﬂe&gcbh\ﬁrﬁQthg header by a specific

I xel data continues up

nunber of

sane at a at one

ts whi icates that the same

ﬁkokﬂgtigﬁels ar%gﬂ§ PugﬂsapPé%%h 3ha o?ngoggﬁﬁﬁbn the pixel

to an end of the data line, when the sanme pixel data in the data bl ock

of one unit of conpression continues up to the

and 15

10

15

20

25

meahn®) foddiadditidmd@amyt bdat datta the tthat dakkobRoek ife thre
one compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

36. An apparatus for encoding an integral body of
information which is formed of a plurality of pixel data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous pixel data, is
compressed as one unit of compression, the integral body of
information being arranged on a data line of a finite bit

length, the apparatus comprising:

compression data specifying means for specifying the data

block of the one compression unit of the integral body of

information;

compression data generating means for generating a
compressed unit data block same pixel data in the data
block of the one compression unit, with.a number of pixels
followed indicating the continuing number of the same pixel
data, and with data representing the same pixel data in the

data block of the one compression unit;

end of the data |ine;

REPLACEMENT SHEET
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conpression unit so that a total bit length of the
one conpression unit becones a nultiple of ei

bit length is not a nultiple of 20 ei ghzawhen genﬁmmmmjﬁ”l!ma b

of the one

bl ock of t

conpression unit on the.data line is conpleted.

The net hod %EaﬂsaE6k5asngﬁﬁﬁﬁnno 48 sN@Dithe @bﬁiﬁ%ﬁ%%??%ﬁlghEQEaCOdin

header when a data ength of the same continuo ata in the
data bl ock data Qfengte oFe tei bo@xftiﬁﬂmge&%h%ﬁ of ene LBaR LAYel data
e

two bits are assigned to the coding hea

r when the data

REPLACEMENT isSHEET greater than four;
NOV 1999 I
continuous pixel data in the data bl ock of the one unit of conpress

i s equal

5

10

15

20

25

145 | ength of the sa

to or greater than

means for assigning at least two but less than a
predetermined number of bits to the coding header when the
data length of the continuing number of the same pixel data

is equal to or greater than four but less than a prescribed

number; and

means for adding dummy bit data to the data block of the
one compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

37. An apparatus for encoding an integral body of
information which is formed of a plurality of pixel data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous pixel data, is
compressed as one unit of compression, the integral body of
information being arranged on a data line of a finite bit

length, the apparatus comprising:

compression data specifying means for specifying the data
block of the one compression unit of the integral body of

information;

he

ot al

| ock
60.
g

11
nme
i on
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four but |ess than sixteen; “four bits are assigned to the coding
header when the Hmﬂuuumnﬁ"ﬂﬂﬂ f the same continuous pixel data in the
data bl ock conpriggsion is equal to or greater than
si xteen but less thah sixt'y fouf; 10 six bits are assigned to the coding

header Weo&lgﬁeg@ggn dataegghargfzi emagnE ¢gRt beues&gtmeg data in the

dat a bl ock one u ression is~equal to or greater than

sixty four QHbrE%%édtnﬁﬁtzégtaaﬁdock éémEoﬁﬁkéinthhslﬁrEhésahgaed to the
codi ng header "when the sane pixel datain the data bl ock of one unit of

conpr essi Op1eRR! bffuehelpnkl cohpresgieh uhgtdawdthi Benumber oflpiRel®t hod of
encodi ng i mage information arranged on a 20 |line, conprising:
converti ng fomgwednioiietbitdng nhe aontinudagt huabede of the same pixel

5 data, and with data representing the same pixel data in the

data block of the one compression unit;

means for constituting the coding header by a specific

number of bits which indicates that the same pixel data
10 continues up to an end of the data line, when the same

pixel data in the data block of one unit of compression

continues up to the end of the data line; and

means for adding dummy bit data to the data block of the

15 one compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one
compression unit on the data line is completed.

20
38. An apparatus for encoding an integral body of
information which is formed of a plurality of pixel data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous pixel data, is

25 compressed as one unit of compression, the integral body of
information being arranged on a data line of a finite bit

length, the apparatus comprising:

compression data specifying means for specifying the data

REPLACEMENT SHEET
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containing pixel information as well as a nunber ﬂf | owed
whi ch indicates a continuing nunber of sane p| xel ,uﬂmm”almmw'w, and
converting the run-length code into encoggd data, whertein: n

variable bit length of one unit of the run-length code is

REPLACEMENT 13t 8T of the one compression unit of the integral body of 11

NOV 1999 146 set™ i n accordance
with the nurfggofattiose! s fol | oned, the set variable bit |ength
contains variable header bits whi ch indicate a | ength of the continuing
nunber of the 5 sane pixel information, variable binary bits correspondi ng
to the continuing nunber of the sane pixel I nformati on, and bi nary bits

correspondi ngprifrd i gn xddta nfererdt ing mewhs for generating a
5 compressed unit data block same pixel data in the data
block of the one compression unit, with a number of pixels
followed indicating the continuing number of the same pixel
data, and with data representing the same pixel data in the
data block of the one compression unit, the compression

10 data generating means comprising:

means for assigning no bits to the coding header when a
data length of the continuing number of the same pixel data
is not greater than four,-and

15
means for assigning at least two but less than a
predetermined number of bits to the coding header when the
data length of the continuing number of the same pixel data

is equal to or greater than four but less than a prescribed

20 number;

means for constituting the coding header by a specific

number of bits which indicates that the same pixel data

continues up to an end of the data line, when the same
25 pixel data in the data block of one unit of compression

continues up to the end of the data line; and

means for adding dummy bit data to the data block of the

one compression unit so that a total bit length of the data

REPLACEMENT SHEET




a nunber of the ' bits is indicative of a 10 nunber of bits
followng in thtlml&mmwwﬁﬂﬂm run-|ength code representing a data
| ength of the n * fol | oped. 62. The method of claim
61, wherein no bits are assigned to 15.the variable header bits when the

val ue of theqiub i?&ﬁiﬁ: ilcveth S Jado 1R 2 of
predeterm ng)(} nun%gr(,yhe. onaeg t atésgl]dhbitsltz thg%\r/sg%itggﬂ e.h?iit Ioength are
assigned  ejldht! 8 oAr i1aDleh it HiltS 1Aindthe AR OmAivile of

foll owed and tthe binary bits corresponding to the pixel 20 information.
63. The net kagf wiledi YehbradidieidE tMemidte B1BRIE of thd W nation is

arranged on a |line, and sane pi xel I nformati on continues froma point
of change ofcdnprdgmgm WH Y ”rorohs idata A iare ded cedfmgllerdd.ne, a specific
data is assigned to the variable bit Iength, regardl ess of a

content &f the pixel information which continues to the end of the

l'i ne.

39. An apparatus of encoding an integral body of
information which is formed of a plurality of pixel data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous pixel data, is

10 compressed as one unit of compression, and wherein the
integral body of information is arranged on a data line of

a finite bit length, the encoding apparatus comprising:

a first means for specifying the data block of the one

15 compression unit of the integral body of information;

a second means for generating a compressed unit data block
based on a coding header, a number of pixels followed, and
pixel data, wherein no bits are assigned to the coding

20 header when a number of the same continuous pixel data is
equal to or less than a first predetermined number, and at
least two bits but less than a prescribed number of bits
are assigned.to the coding header when the number of the
same continuous pixel data is greater than the first

25 predetermined number but less than a second predetermined
number, wherein the number of pixels followed indicates the
number of the same continuous pixel data, and wherein the

pixel data indicates the same pixel data in the data block

of the one compression unit;

REFLACEMENT SHEET
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11 NOV 1999 147 64. The net hod of n a
packet header is arranged before thepjgnmage |nfor lm’m’,@m’ m

i ne, wherein the packet header includes decode staf d n

with respect to the run-length code of at |east one unit 5 arranged on t he
l'ine. 65. The nethod of claim®64, wherein, when the imge

i nformation é\&{g}ﬁ egiw ﬂw@ﬂéaitqiuﬂ@%ec%ﬁgutmaer e i mge

frame, the pa further 1 ncludes 10 inforimation representing a
l'ength of tf%&l%@dm%éz &f bitd ki idmgatdamhat the ifine Aixdlnge

i nformation decodi ng apparatus conpri sing: 15 obtai ni ng neans for
obt ai ni ng entgxietbdtadimuds UG an end of the data line, when the same
5 pixel data in the data block of one unit of compression

continues up to the end of the data line; and

a fourth means for adding dummy bit data to the data block
of the one compression unit so that a total bit length of
10 the data block of the one compression unit becomes a
multiple of eight bits, if the total bit length is not a
multiple of eight when generation of the data block of the

one compression unit on the data line is completed.
15 40. The apparatus of claim 39, wherein
no bits are assigned to the coding header when a data

length of the same continuous pixel data in the data block

of the one unit of compression is less than four;

20
two bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
of the one unit of compression is equal to or greater than
four but less than sixteen;

25

four bits are assigned to the coding header when the data
length of the same continuous pixel'data in the data block

of the one unit of compression is equal to or greater than

sixteen but less than sixty four;

REPLACEMENT SHEET




information in
detecting a nu
pr edet er mi ned

uni't 'of "a predeterm ned bit; det ecting nmeans for

BRI, 57, om0y ncoces e of e

separ ating nmeans *fof determ®nifig a bit:length of the predet er mi ned bit
unit with respect to continuous pixel i nformation, in accordance with a

codi ng header

25 corresponding to the continuous sane bits nunber detected

by the det edix hj teare darigmidiongaha tcddifmgy helbder ofhetthehe datet er mi ned
bit length, and for separating the fetched bit information into bits
cor r espondileggtd tdfe tdentsameowoniixeious piixeflodeta dm &g Kiats kdedsent i ng
t he nunber of the

REPLACEVENPISHE®ET one unit of compression is equal to or greater tham1 NOV

1999

. 148
i nf or mafi orf1%te kB3 Rpthdehs YampS6: and

conti nuous pi xel

fourteen bits are assigned to the coding header when the

same pixel data in the data block of one unit of

compression continues up to the end of the data line.

10

41. A decoding apparatus for decoding a bit train of a unit

of a compressed data block, which is obtained by

compressing same continuous pixel data as one unit of

compression, wherein the compressed data block corresponds

15 to at least part of an integral body of information formed

by a plurality of pixel.data each defined by a

predetermined number of bits, and wherein the compressed

data block includes either a coding header indicating data

of a number of pixels followed, which number data

20 corresponds to the number of the same continuous pixel

data, or a coding header indicating the number data of

pixels followed as well as the same continuous pixel data,

the decoding apparatus comprising:

25 a coding header detecting means for detecting the coding

header from the data block of the one compression unit

contained in the integral body of information;

a continuous pixel number detecting means for detecting the

REPLACEMENT SHEET

11 HOY 1999




I ndicative of a nunber of bits representing a data | ength Iml lll"l“l
fetched bit information; 5 converting neans for convel“"Hmm| mu

information into the pixel informatigp and its conti nudus®nunbdr isn *
unit of separation by the separating neans; and out putti ng neans

for output tihgndaf (kL JH 'Mﬁﬁl@@oll&é&“e fRore I Hh vy 1eKkc ver ted
by the converting neans, wherei n he detecting neans determ nes

the nunber afhecoid RUMPressicRER N ! irb%’i‘.@ﬁ)mrﬁ:d A Dfconteati /g header
which is 15 indicative of a nunber of following bits representing a

val ue of theloriodimgy hesaler dtedueddy the codihg Headappatettactiaig cl ai m
66 further conprising: 20 nmeans for outputting the pixel information up
to an end ofmeans;a |ine on which the pixel information is arranged, when

t he
5

a pixel data determining means for determining a content of
the pixel data in an uncompressed data block of the one
compression unit, in accordance with a remainder of the
data block of the one compression unit, from which removed
10 are the coding header detected by the coding header
detecting means and the number data of the pixels followed
detected by the continuous pixel number detecting means;

and

15 a pixel pattern restoration means for arranging bit data of
the content determined by the pixel data determining means,
by a number indicated by the number data of the pixels
followed detected by the continuous pixel number detecting
means, sSo as to restore a pattern of uncompressed pixel

20 data of the one compression unit.

42. The apparatus of claim 41, wherein the continuous.pixel

number detecting means immediately fetches a predetermined

number of bits as the number data of the pixels followed,
25 when no bits are assigned to the coding header detected by

the coding header detecting means.

43. The apparatus of claim 41, wherein the integral body of

information is arranged on a data line of a finite bit

REPLACEMENT SHEET
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detecting nea ﬂmu e nunber of the continuous same bits is
equal to or mn ’ ﬂ et erm ned nunber. 25 68. An image
decodi ng appara us cenpnlssn obtzi ni ng neans for obtaining encoded

data of inmage information in unit of a predeterm ned bit

149 defledfgfti N0 dRAVhdP 't HP IR iy Ko dHEPSmafudetd iUTE

bits in the encoded data of the predetermnned bit unit obtalned by the
obt ai ni ng nedser Df bitseEad@iddimEaat Ahddaifidrigi-Ra afd | ength of

t he predetermined bit unit with respect to continuous pixel

i nf or mat i on,cont ianws dends vdr ferddeof attie rdanes 1Siares, WiHes apparatus

further comprising:

means for continuously outputting, up to the end of the
data line, bit data having the content determined by the

pixel data determining means.

10 44. The apparatus of claim 41, wherein the integral body of
information is arranged on a data line of a finite bit
length, and when the coding header includes a specific
number of bits indicating that the same pixel data
continues up to an end of the data line, the apparatus

15 further comprising:

means for continuously outputting, up to the end of the
data line, bit data having the conteﬁt determined by the
pixel data determining means,

20
and wherein the continuous pixel number detecting means
immediately fetches a predetermined number of bits as the
number data of the pixels followed, when no bits are

assigned to the coding header detected by the coding header

25 detecting means.

45. The apparatus of claim 41, wherein the integral body of

information is arranged on a data line of a finite bit

length, the apparatus further comprising:
REPLACEMENT SHEET
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nunber detected by the detecting neans, for fetching .bit - -10--nformation of

the determned bit length, and for separating th '
information into bits correspondi ng {3 the conti ﬁ!‘@}ﬂ]wﬂﬂﬂmw‘lmmﬂt i on
and bits representing the nunber of:the continuo mos  *
information; 15 converting neans for converting the bit information

into the pixel information and its continuous nunber in unit of

separation Redd HAPHH ifGdEMP a durddy Bl dddangwhEnrs toralowiput ting
by the continuous nunber t he pi xel information converted by the

converting rmeaygth of all rsfuftfhiecidata |blurkietef tiheg cmpredsiroreatredt i ng
whet her a nunber of lines of the pixel information output fromthe 25
out putting reares been resifdstedit a multiplearst faighiethits by faddiag
insufficient |ine detecting nmeans detects an insufficient nunber of
the |lines, &he dummy bit data.

46. The apparatus of claim 41, wherein the continuous pixel
number detecting means immediately fetches a predetermined
number of bits as the number data of the pixels followed,

10 when no bits are assigned to the coding header detected by

the coding header detecting means,

and wherein the continuous pixel number deteécting means
fetches a specific number of bits after the coding header
15 as the number data of the pixels followed, when bits within
a predetermined range of bit numbers are assigned to the
coding header detected by the coding header detecting

means.

20 47. The apparatus of claim 41, wherein the integral body of
information is arranged on a data line of a finite bit
length, and when the coding header includes a specific
number of bits indicating that the same pixel data
continues up to an end of the data line, the apparatus

25 further comprising:

means for arranging, up to the end of the data line, bit

data having the content determined by the pixel data

determining means.

REPLACEMENT SHEET
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predeterm ned pixel information for the lines of the
REPLACEMENT SHEET 1

gﬁ)c\i/ 1999 rreans”m“l mlu l“lumul ||Ile pi xel '.lig.?lf or rra'éLiSSn out IpEfH LL}Ci en'z)pgtjgt)ieg;n
of the outputtimng freans,®™ sich*that the 5 predeterm ned pixel information

set by the setting means is output for the lines of the insufficient
nunber det ggt ednBY appatrBeusns¢f blaiankal,i pRegeiacthBgiftageal body68f An
i mage decodi ng apparatus conprising: 10 obt ai ni ng neans for obtaining

encoded datiafefmatdagn is arfrangedi on iandambt laheaofir adétfiaimienkdtbit ;
detecting neans for detecting a nunber of continuous sane 15 bits in the
encoded daflengtht, heangdr etienethenedding heiater iokfadeedabgpekefdbt ai ni ng

neans; separating nmeans for determning a bit length of the

pr edet ef nmi maghbieirt ofnbitw thdicapdey thasothensems pixell detenformation, in
accordance with the continuous sane bits nunber detected by the

det ecti ng FeRdnURG Upettehiamg emidi of thef dafat Ldncof thige 2@PREAKSed bi t

| engt h, and for separ,at,ing the fetched bit information into bits

cor r espondiftF tte % IFOTEEHSRGGus pi xel information and bits 25 representing
t he nunber of the continuous pixel

means for arranging, up to the end of the data line, bit
10 data having the content determined by the pixel data

determining means.

49. A apparatus of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing

15 same continuous pixel data as one unit of compression,
wherein the compressed data block corresponds to at least
part of an integral body of information formed by a
plurality of pixel data each defined by a predetermined
number of bits, the decoding apparatus comprising:

20
a first means for detecting a coding header from the data
block of the one compression unit contained in the integral

body of information;

25 a second means for immediately fetching a predetermined
number of bits as number data of the pixels followed, when
no bits are assigned to the coding header detected by the

first means;
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i nf or mati on; converting neans for converting e | kONn into
the pixel information and its continuous nunber in wiﬂﬂﬂﬂ"m‘milmm
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11 NOV 1999 : 151 separation by the
separating realird meansltfivy tddigedtEians, ffrorowhaiidateg Blydkhefaid mneus
nunber the pixel information converted by the converting neans; 5

i nsuf fi ci entcdnpreeskeitare tumig: mecdres fumbetetdetta of Wit Ipdixed s foldavtsst iof

| ines of the pixel information output fromthe outputting means is

i nsuf fi ci entaccomanc® witdna feantapafithe cafbigeihapdsyor atiesh of t he
appar at us for an insufficient nunber of the lines detected by the

i nsuffici entpx@q@r:‘@@qc@éﬂ% F5eRssigned to the coding header detected

5 by the first means;

a fourth means for determining a content of the pixel data
in an uncompressed data block of the one compression unit,
in accordance with a remainder of the data block of the one
10 compression unit, from which removed are the coding header
detected by the first means and the number data of the
pixels followed detected by either the second means or the

third means;

15 a fifth means for arranging bit data of the content
determined by the fourth means, by a number indicated by
the number data of the pixels followed detected by either
the second means or the third means, so as to restore a
pattern of uncompressed pixel data of the one compression

20 unit; and

a sixth means for arranging, up to the end of the data
line, a content of bits subsequent to the coding header,
when the integral body of information is arranged on a data
25 1line of a finite bit length, and when the coding header
includes a specific number of bits indicating that the same

pixel data continues up to an end of the data line.

50. The apparatus of claim 49, wherein REPLACEMENT SHEET
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70. The nethodﬂof claim®6l,.- mherein the pixel information 15 includes
color information defj nmm‘lﬂ | east two bits. 71. The net hod of

claim 70, mherelﬂiu ﬁ“ nat|0d35 defines a conbi nation of signal
anplitudes resp esponding to red, green, and blue. 20

72. The nethod of claim 70, wherein the col or i nformati on defines a

conmbi nation of an intensity signal, a red signal, and a bl ue signal.

25 73. A méthde detesmdvedgthatge dater Aenosh, ofokbei 5aMG: contingpugi ni ng

coded data of image inforpation in a unit of predetermned bits, the

coded datapﬂﬁéﬂuéﬁﬁé &nCGHPn@ne coppxgssion unit is less than four,’

?gg;ACENENthgEEL bits are assigned to the coding header; 11 Nov
5

it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
to or greater than four but less than sixteen, when two

bits are assigned to the coding header;

10
it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
to or greater than sixteen but less than sixty four, when
four bit are assigned to the coding header;

15
it is determined that the data length of the same
continuous pixel data in the one compression unit is equal
to or greater than sixty four but less than 256, when.six
bits are assigned to the coding header; and

20

it is determined that the same continuous pixel data in the
one compression unit continues up to the end of the data

line, when fourteen bits are assigﬁed to the coding header.

25 51. A method for encoding an integral body of information
which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a data
block, containing same continuous pixel data, is compressed

as one unit of compression, and wherein at least two bits

REPLACEMENT SHEET
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det ecting,

fromthe obtai ned coded data in units o

i ng
header being indicative of a nunber of continuous ““j‘l&ﬁlﬁimnlﬂr'giﬁa
determining a bit length of one unit of 133®ntinuous N tion in
accordance with the nunber indicated by.the det ect ed codi ng header;

10 fetching dxud dg¥figmet ite ey ipikdlhalaet eonvied hiHe IpEngiihdata can
separating the fetched bit information into bits of the conti nuous

pi xel i nfor rxfiiore atd least dwa tcoleomH,i rmatodeast twoniggradat iamoegr dance wit h
t he detected codi ng header; 15 converting the bit information into

t he conti nuoerigiueelemphasiizing rexpres simhs héheoeraonding metlwd t hereof in

uni t of

t he separated bits; and 20 outputting, as decoded data, the

conti nuous pHOERrlising:

5

10

15

20

25

specifying the data block of the one compression unit of

the integral body of information; and

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression |
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

one compression unit, wherein

the coding header is indicative of a number of following
bits representing a data length of the continuing number of

the same pixel data, and

a number of bits of the coding header is indicative of the
number of following bits representing the data length of

the continuing number of the same pixel data.

52. The method of claim 51, wherein the compression data

generating includes:

assigning no bits to the coding header when a data length

of the continuing number of the same pixel data is not

REPLACEMENT SHEET |
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i nformati on by the continuous nunber thereof, wherein a nunber of
bits in the coding header is indicative of a nunber. .of.-f.oll.ow ng-bits
representing a value of the 25 continutdds nunber.

REPLACEMENT SHEET 74. The nethod.of claim 9, vﬂ“iﬂ‘umuluumuum

11 NOV 199%Yreater thmrbificurmr earabssi gned to the codi ng, S bits
are 153 assigned to the nunber of pixels followed, when
a data | engt h of the same continuous pixel data in the data bl ock

of the one unit of conpression is |ess than four; 5 tw bits are

assi gned t Gasigning rﬁf- H@Rﬁ? Huurlesa $han amredatiqgmined numbetnber
of pixels foll owed, data length of the same conti nuqus pixe

data in thekidits to tﬂ}éR:I@Qﬁlrtglé‘Qﬂ‘i%e%ﬁmerbft%rﬁﬁt@ssltW thy e to or

reater
g 5 continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number.

53. The method of claim 51, wherein the integral body of
information is arranged on a data line of a finite bit

10 length, and the compression data generating step includes:

constituting the coding header by a specific number of bits
which indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data

15 block of one unit of compression continues up to the end of

the data line.

54. A method for encoding an integral body of information
which is formed of a plurality of pixel data each

20 representing a minimum unit of information, wherein a data
block, containing same continuous pixel data, is compressed
as one unit of compression, and wherein at least two bits
are assigned to the pixel data so that the pixel data can
define at least two colors, at least two gradations, or

25 various emphasizing expreséions, the integral body of
information being arranged on a data line of a finite bit

length, the encoding method comprising:

specifying the data block of the one compression unit of

REPLACEMENT SHEET
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than four but |ess than sixteen; 10 four bits are assigned to the
codi ng header and six bits are assigned to the nunﬂ H] ] uﬂJ
fol | oned, when the data | ength of th#8sane continu m“ mﬂmﬂ ““1 t he

dat a bl ock of the one unit of conpression is equal to or 'grdatér *15

t han si xt eentHatirtesprdihdody )}dfy ifmfidrmation; sind bits are assigned to the
codi ng header and eight bits I s assigned to the nunber of pixels
fol |l oned, when the data | engt h of the sanme continuous pixel data in the

data block 20 of the one unit of conpression is equal to or_greater than
sixty four HEendmasindian @B@regapd unit fdaka delpdk tin aecordangreditd t he
codi ng header but no bits are assjigned to the nunber of pixels

fol | owed, werfadHdg Ieadge rsEesRRRAIRIG the RAnt RWde FFuher @f tths

r ion ntin h n f li_ne. 75. h
conpressi on continues up to the end o tl?he q?toaf thee one comprESSsA met hod

of encodi®ng SAMS Rt LI AR B M Tt ion

unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data

representing the same pixel data in the data block of the
one compression unit, wherein:

10

the compression data generating step includes:

constituting the coding header by a specific number of bits

which indicates that the same pixel data continues up to an
15 end of the data line, when the same pixel data in the data

block of one unit of compression continues up to the end of

the data line,

assigning no bits to the coding header when a data length -
20 of the continuing number of the same pixel data is not

greater than four, and

assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
25 continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number.

55. The method of claim 51, wherein the integral body of

information is arranged on a data line of a finite bit

wes
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which is formed of a plurality of elenent data each defined__. _
REPLACEVENT SHEET

NOV 1999 | 139 154 by a Hm‘%mﬁm‘ww“ ||
nunber of bits, wherein a data block, . containing same cboh Mmos o

el ement dat Qerdgt ;0N SEhc¥ furt H¥le déMpgridfinegpnpr essi on, the encodi ng
nmet hod conpri sing: 5 specifying the data bl ock of the one conpression
unit of the integral body of information; and generating a
conpressed unit data bl ock in accordance with a codi ng header
correspondi rgidiman domty rhiithgathertey e tdeta Mladnmeltheemnedata in the
data bl ock of the one conpression unit, with a nunber of elenents

fol | owed i ndigeptespidre unit @Emithal my tekflerbidt hemgtdume dhandatadata, and

with data representing the sane el enent  data in the data bl ock of the
5 block of the one compression unit becomes a multiple of

eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

10 56. A method forlencoding an integral body of information
which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a data
block, containing same continuous pixél data, 1is compressed
as one unit of compression, and wherein at least two bits

15 are assigned to the pixel data so that the pixel data can
define at least two colors, at least two gradations, or
various emphasizing expressions, the integral body of
information being arranged on a data line of a finite bit
length, the method comprising:

20
specifying the data block of the one compression unit of

the integral body of information;

generating a compressed unit data block in accordance with
25 a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data

representing the same pixel data in the data block of the

PEPLAGEMENT SHEET
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one conpression unit, wherein 15 t he codi ng header- i s-indicative of a
nunber of follow ng bits representing a data | ength g
nunber of t he same el enent data, andigp 20 a nunberH “L ﬂmﬂﬂmﬂgm

codi ng header is indicative of the “nunber of follownge s
representi ng,ﬁé'n%d;l@;&gsqqg; Rurfe ; the continuing nunber of sarre el enent
dat a. A net hod of encodlng an integral body of information 25
which is forned of a plurality of pixel data each defined by a

predet ermi ned nunber of bits, and is arranged on a finite length data
| i ne correspmyigigide rd Biaasttpatlie addoding heddwy adrdrala skzmenilengtime of a
TV di splay, wherein a data bl ock, contai ning sanme conti nuous pi xel

data, is compf édsedctontinuing number of the same pixel data is not
REPLACEMVENT  SHEET
11 NOV 1999 greater than four;

assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
continuing number of the same pixel data is equal to or

10 greater than four but less than a prescribed number; and

adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data
block of the one compression unit becomes a multiple of

15 eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

57. A method for encoding an integral body of information
20 which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a data
block, containing same continuous pixel data, is compressed
as one unit of compression, and wherein at least two bits
are assigned to the pixel data so that the pixel data can
25 define at least two colors, at least two gradations, or
various emphasizing expressions, the integral body of
information being arranged on a data line of a finite bit

length, the method comprising:

REPLACEMENT SHEET
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The data bl ock of The ane conpression unit of C°?EQ\HHIEB\I\LIIILLH§F|}WV i

information; and 5 generating a compressed unit datacbl bck"i
accordance with a codi ng header corresponding to a continuing nunber of
the sapeRi¥elindatael dat@cblack Bifoekeobnehechpeceeiphesdignof unit,

with a nunber of pixels followed indicating the 10 conti nui ng nunber of
the sanme pithel itigegradndbodiyt bfddnformatiep;esenti ng the same pixel data in

the data bl ock of the one conpression unit, wherein a nunber of
bits in the coding header is indicative of a 15 nunber of followi ng bits
representing a val ue of the continui ng nunber of the sane pixel data.

77. The nedes¢ratisicaiamcpeprasses write dadapldesikod ndacgordancge wditdk i ng
step includes: _ 20
P 5 a coding header corresponding to a continuing number of the

same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

10 one compression unit;

constituting the coding header by a specific number of bits
whiéh indicates that the same pixel data continues up to an
end of the data line, when the same pixel data in the data
15 Dblock of one unit of compression continues up to the end of

the data line; and

adding dummy bit data to the data block of the one
compression unit so that a total bit length of the data

200 block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of
eight when generation of the data block of the one

compression unit on the data line is completed.

25 58. A method for encoding an integral body of information
which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a data
block, containing same continuous pixel data, is compressed

as one unit of compression, and wherein at least two bits

REPLACEMENT SHEET
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constituting the codi ng header by a specific nunber ﬁ
i ndi cates that the sane pixel data continues up to a ,"’"”’m“""w {!p
finite length data |ine, when the sane pjgsel datd i h the Matsa Bl ock of
one unit of conpression continues 25 wup to the end of the finite length

data Iine. are as@gr@ﬁ@‘%@lé’fpl%qo‘aa@% W IHaRIRe Eﬁ%élOfda't'&f Q:ra'i‘@t i on

which is forned o plurality of pixel data each defined

predet er m negt iDL Afedtit! TwARblicrs3l ladNd@s®N tvo gradations, or
REPLACENMVENT SHEET

11 NOV 1999 various emphasizing expressions, the ihtegral bodiyt ®f ength data
| ine corresponding to one or nore hori zontal scanning lines of a TV
di spl ay, whenfiormatdaim beindlaaxdangedhtca i miptsaidneortfi mudisigexditdat a,
I s conpressed as one unit of conpression, the encodi ng net hod
conpri si ig: léhgth, dpecinfeihay tdawmpuitsing ock of the one conpression unit of
the integral body of information; and

specifying the data block of the one compression unit of

the integral body of information;

10 generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data

15 representing the same pixel data in the data block of the
one compression unit, the compression data generating

comprising:

assigning no bits to the coding header when a data length
20 of the continuing number of the same pixel data is not

greater than four, and

assigning at least two but less than a predetermined number
of bits to the coding header when the data length of the
25 continuing number of the same pixel data is equal to or

greater than four but less than a prescribed number;

constituting the coding header by a specific number of bits

which indicates that the same pixel data continues up to an

REPLACEMENT SHEET
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generating a conpressed unit data bl ock in accordan dlng
header corresponding to a continuing nunber of the mmm@r'!ll ﬂ“ﬂ”‘ﬁata I n
the data bl ock of the one conpression 4unit, acnu pi xel s

foll owed indicating the conti nui ng nunber of the sane p| er data, and

Wth data .4 &Q ec?-Leenvc\%a&% 4N& SRl nur?b%aat“%f ';:E.Ixté'le Lt el %34‘%%6416 15

one COI'T'pI’eSSI on un| erern a ts Int g header

i's indicatiyg ond M ¥ kO dXrDl o RIS O 100 e e o L e

continuing nu er e sanme pl xel “dat a. 79. The nmethod of claim

78, wherein ge Cfegtrg)rlq_q;‘é.orhrgﬁt a generat| ng step includes:
constituting the coding header by a specific nunber of bits 25 which

i ndi cates that the same pixel data continues up to an end of the
finite length data |line, when the sane pixel data in the data bl ock of
one unit sof axbddmiceeshinomy doitt idates to the data block of the one

compression unit so that a total bit length of the data

block of the one compression unit becomes a multiple of

eight bits, if the total bit length is not a multiple of

eight when generation of the data block of the one

10 compression unit on the data line is completed.

59. A method for encoding an integral body of information
which is formed of a plurality of pixel data each
representing a minimum unit of information, wherein a data
15 Dblock, containing same continuous pixel data, is compressed
as one unit of compression, and wherein at least two bits
are assigned to the pixel data so that the pixel data can
define at least two colors, at least two gradations; or
various emphasizing expressions, the encoding method

20 comprising:

(a) specifying the data block of the one compression unit

of the integral body of information;

25 (b) generating a compressed unit data block based on a
coding header, a number of pixels followed, and pixel data,
wherein no bits are assigned to the coding header when a
number of the same continuous pixel data is equal to or

less than a first predetermined number, and at least two

ot ot

| REPLACEWENT SHEET
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up to the end of the finite length data Iine.
80. A nethod of encoding an integral body of infor HII ! “I
formed of a plurality of pixel data eachigefined ed

nunber of bits, and is arranged on a c finite Iength data |1 ne
correspondi fg 0 14, di 1Sé§é3‘yt}{a{r?‘r§ esck s %‘R{rﬁ?’exf i bidfs Bk a MR a
dat a bl ock, "contal ni ng ont1 nuous pI X data, 1s conpressed as one

uni t of O RS S Prhg tﬂ"@a&‘é&?%é}g PR AU E YW same corfiigfidud Ng
t he data bl ock of the one conpression unit of 10 the integral body of

informati on;piwell data VENEfedtdly thaongliestrktPiedadarhilmeX nunber
accordance mnth a codi ng header corresponding to a continui ng nunber of
t he sanmeoyt Xedsglatlean e tdecaad pirdeteniindd mumbeaowhesssion tHE unit,
with a nunber of pixels followed indicating the
5 number of pixels followed indicates the number of the same
continuous pixel data, and wherein the pixel data indicates
the same pixel data in the data block of the one

compression unit;

10 (¢) constituting the coding header by a specific number of
bits which indicates that the same pixel data continues up
to an end of the data line, when the same pixel data in the
data block of one unit of compression continues up to the
end of the data line; and

15
(d) adding dummy bit data to the data block of the one
compression unit so.thaﬁ a total bit length of the data.
block of the one compression unit becomes a multiple of
eight bits, if the total bit length is not a multiple of

20 eight when genera;ion of the data block of the one

compression unit on the data line is completed.
60. The method of claim 59, wherein

25 no bits are assigned to the coding header when a data
length of the same continuous pixel data in the data block

of the one unit of compression is less than four;

two bits are assigned to the coding header when the data
- nne ACEMENT SHEET
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conti nui ng nunber xel data, and with data representing
t he sane pi xel ’mnﬁm%ﬁ ock of the one conpression unit,
wherein 20 the €0 ng. |ndimative of a nunber of follow ng
bits representing a data | ength of the:continuing nunber of t he sane

pi xel data,)eciiifth of thd HHRElchitiRidond Pibla @¥aNddeadeddts Hiddative
of the 25 nunber of following bits representing the data | ength of

the conti ngMaHedmy wfid f s rissdlondisa.equal to &k gheaver hddrof

cl ai m 80, wherein the conpression data generating step includes:
REPLACEVENEGHEDBLt less than sixteen; 11
NOV 1999 C L M
S * :

5 four bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
of the one unit of compression is equal to or greater than

sixteen but less than sixty four;

10 six bits are assigned to the coding header when the data
length of the same continuous pixel data in the data block
of the one unit of compression is equal to or greater than

sixty four but less than 256; and

15 fourteen bits are assigned to the coding header when the
same pixel data in the data block of one unit of

compression continues up to the end of the data line.

61. A method of encoding image information arranged on a

20 line, comprising:

converting image information into a run-length code
containing pixel information as well as a number of pixels
followed which indicates a continuing number of same pixel

25 information, and

converting the run-length code into encoded data, wherein:

a variable bit length of one unit of the run-length code is

REPLA n.r“ﬂ SHEE
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constituting the codi ng header by a specific nunber whi ch™"

i ndi cates that the same pixel data continues up to a m’@rm&” ,H"FI nite
| ength data |line, when the sane pixel 5igdata in the data uni t
of conpression continues up to the end of the finite length data line.

82. A nethodsdf e widRithd By loPfpikels LAMYRSSEd data
bl ock, which is obtained by conpressing 10 sane contlnuous el enent data as

one unit of conpression, wherein the conpressed data bl ock corresponds
to at | east part of an integral body of information fornmed by a
plurality oftled exentvataiableaditdefdénrh yoret el atzar iabiad headewiars of
bits, and wherein the conpressed data block 15 includes either a coding
header i ndi celticly dadicatfe @ rienghh of tlie etmmEivisidog|dwnkest adhitte nunber
data corresponds to the nunber of the sanme continuous el enent data, or
a coding$ saeadeixehdiniarmatiore maberblmtklndre et teofos spomti s
wel |l as the sane conti nuous el enent data, the decoding 20 net hod

conpri sing: to the Rertcinying kel rRf HetieFame itk nformatoian ofande

one . . .
binary bits corresponding to the pixel information, and

a number of the variable header bits is indicative of a
10 number of bits following in the one unit of the run-length

code representing a data length of the number of pixels

followed.

62. The method of claim 61, wherein no bits are assigned to
15 the variable header bits when the value of the number of
pixels foilowed is not greater than a predetermined number,
and that all bits of the variable bit length are assigned
to the variable binary bits of the pumber of pixels
followed and the binary bits corresponding to the pixel

20 information.

63. The method of claim 61, wherein, when the image
information is arranged on a line, and same pixel
information continues from a point of change of the image
25 information to an end of the line, a specific data is
assigned to the variable bit length, regardless of a

content of the pixel information which continues to the end

of the line.

REFLACEMENT SHEET
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conpr essi on unj he integral body of I nf
detecting the melmmmmm e elenents followed, from

bl ock of the oné& cbnpressidn Gnit, in acpar dance with
codi ng header detected by the coding . header detecting

ormation; 25

t he data
a content of the
st ep;

REPLACEMENT 62HEFhe method of claim 61, wherein a packet header is

11 NOV 1999 159 * C L M S *

determ ning a

content of tdwragigateiefitaten tihe dmage inrfomEtdsse didatraydad @ak soflitrfee one
conpression unit, in accordance with a remainder of the data bl ock of
the one 5 whanaissdihe natket theadeshiistclnsles sitcnde tdtamodinfiptreddam

detected by the codi ng header detecting step and the nunber

data of the

el enents folYighedarRast &P fihe rAIEdmnghibepde ofeladndimastiumie umditect i ng

- an ‘
step; a % arranged on the line.

65. The method of claim 64, wherein, when the image

information arranged on a plurality of lines constitutes

one image frame, the packet header further includes

10 information representing a length of the encoded data of

the one image frame.

66. An image information decoding apparatus comprising:

15 obtaining means for obtaining encoded data of image

information in unit of a predetermined bit;

detecting means for detecting a number of continuous same

bits in the encoded data of the predetermined bit unit

20 obtained by the obtaining means;

separating means for determining a bit length of the

predetermined bit unit with respect to continuous pixel

information, in accordance with a coding header

25 corresponding to the continuous same bits number detected

by the detecting means, for fetching bit information of the

determined bit length, and for separating the fetched bit

information into bits corresponding to the continuous pixel

information and bits representing the number of

the

REPLACEMENT SHEET
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10 arranging bit data of the content determ ned bmm , dat a
determ ning step, by a nunber indicated by the nu "mmmm”,’m‘t he

el enents foll owed detected by the conti gous el*emént t nunber detecting
step, so as to restore a pattern of. unconpressed el enent data of the

one conpr ess i Milds pibtel inférhatidi! Nk UodiGfPHdMhe didgain of a

unit of a conpressed data bl ock, which is obtQained by conpressing
sanme conti NuQiSci %A SRt AmEE oNiditd LPRURSH IHY a dataieemitht he
conpressed data bl ock corresponds to at least 20 part of an integral body
of infornatePreieorfateibyd it ipformdtionof pi xel data each defined by a
pr edet er m ned nunber of bits, wherein the integral body of information
S arranged on a finite length data |line corresponding to at | east
part of a horizontal scanning |line of a TV display, 25 and wherein the
conpr essed clenent ek mmsjdg@req:cpmmrtaing the deti thgi mfecucieat i omli et ng dat a
of a nunber of pixels, fol | owed, which nunber data corresponds to the
nunber of the Pheelasiefewmt e anglkes crrbinwpus nutber Headeit of

i ndi cating the nunper datqhof i xel s, foll owed as well as
separation by the separating means; and

outputting means for outputting by the continuous number
10 the pixel information converted by the converting means,

wherein

the detecting means determines the number of continuous
same bits based on a length of a coding header which is
15 indicative of a number of following bits representing a

value of the continuous same bits number.
67. The apparatus of claim 66 further comprising:

20 means for outputting the pixel information up to an end of
a line on which the pixel information is arranged, when the
detecting means detects that the number of the continuous
same bits is equal to or greater than a predetermined
number.

25

68. An image decoding apparatus comprising:

obtaining means for obtaining encoded data of image

information in unit of a predetermined bit;

e

REPLACEMENT SHEET
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REPLACEMENT SHE 11
NOV 1999 ﬂl!’!!wﬂu.wﬁl,tﬂml)nuous pi xel data, the decodi ng method
conpri si ng: di ng lagader fromthe data bl ock of the
one 5 conpression unit contai fed in the i ntegral body of i nf or mati on;
detecting the nunber data of the pixels followed, fromthe data bl ock

of the one conpression unit, in accordance with 10 a content of the coding

header det erite@dting hetrdiftg detettddry adehadlern@fsicontinuous @ak@r M ni ng
a content of the pixel data .in an unconpressed data bl ock of the one
conpr essi opils tin itheaermodEt daviat lf the predetermined bit unit

obtained by the obtaining means;

separating means for determining a bit length of the
predetermined bit unit with respect to continuous pixel
information, in accordance with the continuous same bits
number detected by the detecting means, for fetching bit
10 _infprmation of the determined bit length, and for
separating the fetched bit information into bits
corresponding to the continuous pixel information and bits
representing the number of the continuous pixel
information;
15
converting means for converting the bit information into
the pixel information and its continuous number in unit of

separation by the separating means;

20 outputting means for outputting by the continuous number

the pixel information converted by the converting means;

insufficient line detecting means for detecting whether a
number of lines of the pixel information output from the

25 outputting means is insufficient;

means for setting, if the insufficient line detecting means
detects an insufficient number of the lines, a

predetermined pixel information for the lines of the

REFLAGCIMENT SHEET
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15 a remai nder of the data bl ock of the one conpression unit, from

whi ch renoved are the coding header detected by the codi ng header
detecting step and the nunber data of tise pi xel s foll owed detected by
t he conti nuous pi xel nunber detecting step; and 20 arranging bit
data of thaneuFifartiethe! evufibaed bwd he pi xel data determ ning step, by a
nunber indicated by the nunber data of the pixels followed detected by
t he conti nuous pi xel nunber detecting step, so as to restore a pattern
of 25 unconpressed pi xel data of the one conpression unit. 84. The

met hod of alemnm $r fawittedvingorigel Piixgl informatdemyviowgpatddmey bit data
when a total bit length of all of
REPLACEMVENPEREEcfion of the outputting means, such that the 11

NOV 1999 , , , . , ,
5 predetermined pixel information set by the setting means is
output for the lines of the insufficient number detected by

the insufficient line detecting means.

69. An image decoding apparatus comprising:
10
obtaining means for obtaining encoded data of image

information in unit of a predetermined bit;

detecting means for detecting a number of continuous same
15 bits in the encoded data of the predetermined bit unit

obtained by the obtaining means;

separating means for determining a bit length of the
predetermined bit unit with respect to continuous pixel

20 information, in accordance with the continuous same bits
number detected by the detecting means, for fetching bit
information of the determined bit length, and for
separating the fetched bit information into bits
corresponding to the continuous pixel information and bits

25 representing the number of the continuous pixel

information;

converting means for converting the bit information into

the pixel information and its continuous number in unit of




t he data bl ocks of the one conpression unit have been - adjusted to a

mul tiple of eight bits by adding the dummy bit data A net hod
of decoding a bit train of a unit of a 151 conpressed dH’Hm) H ” IHml S
obt ai ned by conpressing sanme continuous pixel data as one UMy

conpr essi Ongepara®i8heby tHe S6PpRLEEERY flakasbl ock corresponds to at | east
part of an integral body of information forned by a 10 plurality of pixel

data each defined by a predeterm ned nunber of bits, wherein the

i ntegral body of information is arranged on a finite length data |line
correspondi bgtpatbhrg means foreohbpiutzbhhgl bgcahai agntinesusf nambdrdi spl ay,
and wherein the conpressed data bl ock includes either a coding 15
header i ndi thei pgxdat anfbraahinbeconteptrdl byf bheowenyert inghineanaunber
data corresponds to the nunber of the same continuous pixel data, or a
codi ng header indicating the nunber data of pixels followed as well as

t he sane cont.i nyous pi xel data, .the decoding nethod conprisin
insu fic%ent Eine detecting means fo% detectingnRhetheg a

number of lines of the pixel information output from the

outputting means is insufficient; and

10 means for suspending a decoding operation of the apparatus
for an insufficient number of the lines detected by the

insufficient line detecting means.

70. The method of claim 61, wherein the pixel information

15 includes color information defined by at least two bits.

71. The method of claim 70, wherein the color information
defines a combination of signal amplitudes respectively
corresponding to red, green, and blue.

20
72. The method of c¢laim 70, wherein the color information
defines a cowbination of an intensity signal, a red signal,

and a blue signal.
25 73. A method of decoding image information, comprising:

obtaining coded data of image information in a unit of
predetermined bits, the coded data including a coding

header;

| REPLAGEM.NT SHEET
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20 detecting the codi ng.header fromthe data bl ock of the one

conpr essi on unit “cont ai ned J he integral body of I nformati on; 25
detecting then{;\‘mn\!w\m“m&e pi xel s;spol | owed, fromthe data bl ock
of the one co s Ik accordance with a content of the
codi ng header déteéted by the coding header detecting step;

REPLACEMENT SHEET

11 NOV 199Qetecting, frialthe obehah@dnicdded gatbeih ahitBeof keéksdaka in
an unconpressed data bl ock of the one conpression unit, in accordance
with a dodiimigh eiadelr bled ndatiadilcatid vef ofhe anebeenpfessntinusus

from whi ch renoved are the coding header detected by the 5 coding header
det ecti ng see dridst;he nunber data of the pi xel s foll owed detected by

t he conti nuous pi xel nunber
5

determining a bit length of one unit of continuous pixel
information in accordance with the number indicated by the

detected coding header;
10 fetching bit information having the determined bit length;

separating the fetched bit information into bits of the
continuous pixel information and bits of its continuous
number in accordance with the detected coding header;

15
converting the bit information into the continuous pixel
information and the continuous number thereof in unit of

the separated bits; and

20 outputting, as decoded data, the continuous pixel

information by the continuous number thereof, wherein

a number of bits in the coding header is indicative of a
number of following bits representing a value of the

25 . continuous number.

; 5 ACEMENT SHEET

74. The method of claim 9, wherein E 1 NOV 1393

-
|

no bits are assigned to the coding header and two bits are



detecting step; bit data of the content deternined by
the pixel 10 dat T!IH’ cﬂ by a nunber indicated by the nunber
data of the pixels ed by {she continuous = pixel nunber

detecting step, so as to restore a pattern of unconpr essed pi xel data

of the one cIIIARY Y Wild nugl.be]zs o%‘Stp gét 9 B9l C'w?xegﬂl %5dat 't her

conpri si ng: renmovi ng a a when a tdtal ength of al

of t he u h Hy3d§§ted
To a mil i pha o e gnt Bl ti*%y%ﬁﬁﬁi%&%%& A B Raca A

nmet hod of deEOdHY chdiunilt M Hmprdddilordfisd 1ess tHRIPIRYEd data bl Ock
whi ch is obtained by conpressing sane conti nuous pi xel ‘data as one
unit of conpression, 25 wherein the conpressed data bl ock corresponds to
at | east part of an integral body of information fornmed by a

5 two bits are assigned to the coding header and four bits

are assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the data
block of the one unit of compression is equal to or greater
than four but less than sixteen;

10
four bits are assigned to the coding header and six bits
are assigned to the number of pixels followed, when the
data length of the same continuous pixel data in the data
block of the one unit of compression is equal to or greater

15 than sixteen but less than sixty four;

six bits are assigned to the coding header and eight bits

is assigned to the number of pixels followed, when the data

length of the same continuocus pixel data in the data block
20 of the one unit of compression is equal to or greater than

sixty four but less than 256; and

fourteen bits are assigned to the coding header but no bits
are assigned to the number of pixels followed, when the
25 same pixel data in the data block of one unit of

compression continues up to the end of the data line.

75. A method of encoding an integral body of information

which is formed of a plurality of element data each defined

REPLACEMENT SHEET

11 NGV 1899




plurality of pixel data each defined by a predete nber  of
bits, wherein the integral body of |nforrrat|0n S I"I"Tmm"m‘m% afinite
| ength data |line corresponding to a

REPLACEMENT SHEET

11 NOV 1999 I
eds £ bits, whet®dn a dHtIPlABIK ame or a
di spl ay f|a<¥ St B ,tiﬁﬁf%ﬁﬂﬂgﬁq?% Y * Sr&ﬁesseélé%ta bl ock 1 ncl udes

ei ther a codidy NGAYRS same 'élﬂ‘l%dcﬂ% Wleneft BAUHTPEs FomPredised eld oved,

whi ch nunber data corresponds to the nunber of ‘the sane 5 continuous

pi xel data, gHe anfiadid dnasiessd v CalidGridiRiing nudHRl dtdpridfiny xel s
foll owed as well as the sane conti nuous pi xel data, the decodi ng nethod

conpri si ng: detecting the coding header fromthe data bl ock of the
one 10 conpression unit contained in the integral body of i nformati on;
5 specifying the data block of the one compression unit of

the integral body of information; and

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
10 same element data in the data block of the one compression
unit, with a number of elements followed indicating the
continuing number of the same element data, and with data
representing the same element data in the data block of the
one compression unit, wherein
15
the coding header is indicative of a number of following
bits representing a data length of the continuing number of

the same element data, and

20 a number of bits in the coding header is indicative of the
number of following bits representing the data length of

the continuing number of same element data.

76. A method of encoding an integral body of information

25 which is formed of a plurality of pixel data each defined
by a predeterminéd number of bits, and is arranged on a
finite length data line corresponding to at least part of a
horizontal scanning line of a TV display, wherein a data

block, containing same continuous pixel data, is compressed

REPLACEMENT SHEET
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detecting the nunbe els followed, fromthe data bl ock
of the one conpress lm ﬂ“"lm”awwance with 15 a content of the coding
header detected by t [y eaderssdet ecti ng step; determ ni ng
a content of the pixel data in an unconpressed data bl ock of the one

conpr essi o dIRre dﬂlta%ord&@%é@ﬂdh 242 JrRIBAIREE methdd @ ctprd i@k of
t he one conpression unit, from which renmoved are the codi ng header

detected by the codlng header detecting step and the nunmber data of
the ~ pixels followed detected by the continuous pixel nunber

detecti ng smsuifnichg 2he datarblauk igf e daled ceimpiressdan eniitdetfer m ned
by the pixel data determ ning step, by a nunber indicated by the
nunmber thatintofgradie hpdeelof fiol fiammext idet;ecratl by t he conti nuous
pi xel nunber detecting step, so as to restore a pattern of
REPLACENENT SHEET 11 NOV
1999
generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
10 continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

one compression unit, wherein

a number of bits in the coding header is indicative of a
15 number of following bits representing a value of the

continuing number of the same pixel data.

77. The method of claim 76, wherein the compression data
generating step includes:

20
constituting the coding header by a specific number of bits
which indicates that the same pixel data continues up to an
end of the finite length data line, when the same pixel
data in the data block of one unit of compression continues

25 up to the end of the finite length data line.

78. A method of encoding an integral body of information
which is formed of a plurality of pixel data each defined

by a predetermined number of bits, and is arranged on a

REPLACEMENT SHEET
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ggipressi on :niCt : . 8g/|. Thg :ret hogng?nglr:?%egﬁl Xe“mmmlmm" "m muﬂ

renoving a dunmy bit data when a total kg |ength of al’l L % he data
bl ocks of the one conpression unit have been adj ust ed to a multiple of

eight bits pynaddi f9n$@§ ggﬂgylinebbérgééﬁondlﬁg 89 ofe SYs1&LEf encoding

and decoding an Integra I nformation"which is forned of a

plurality Oﬁoﬁi@aﬁeald@éannlngasbnésfbﬂed BY QiHHELR] RPN NaINGgEa Of
bits, wherein a data bl ock, containing sane contilnuous el ement data, is

conpressed BEo8R§ u@ntagﬁlﬁgnaaﬁésceﬂtlﬁﬂdua PikelraavapfidScohpresspdessed
data bl ock is then expanded, the system conprising a conbi nation of:

(a) an encodengnerontssofigcomplradsign, tBe geoedianhgngethodnpowpsisingt t
data bl ock in accordance with a codi ng header corresponding to a

conti nuihg number of the sanme el enent data in the data bl ock of the one
conpr essi on unit, with a nunber of elenents followed indicating the
continui ng ARRBaFYdngt Rhesdabacbiaskt ofathe ane GPTRTEacAOR5UREBr @5ent i ng
the sane el enent data in the data bl ock of the one conpression unit,
and (E?Galaﬁesaﬁﬁgbﬁﬂ6c9§sFHSOFHBF&SPngand REPLACEMENT SHEET

generating a compressed unit data block in accordance with
10 a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression
unit, with a number of pixels followed indicating the
continuing number of the same pixel data, and with data
representing the same pixel data in the data block of the

15 one compression unit, wherein

a number of bits in the coding header is indicative of a
number of following bits representing a value of the
continuing number of the same pixel data.

20
79. The method of claim 78, wherein the compression data

generating step includes:

constituting the coding header by a specific number of bits
25 which indicates that the same pixel data continues up to an’
end of the finite length data line, when the same pixel

data in the data block of one unit of compression continues

up to the end of the finite length data line. REPLACEMENT SHEET

14 HOV 1999
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11 NOV 1999 he codi ng header fromthe data bl ock of
t he one conpr "&ﬂ ﬂ pE@ mated by the generating step of the
encodi ng processi ng, et el odi ng fwader indicates t he nunber of
el enents followed, or indicates a group.of 5 the nurrber of elenents

foll owed an he, s, Q- : t‘é@fﬁ% %EE: ttq_oty ock the
nunber dat aqaodf' ?h ﬁe?ﬁe@rﬁé&%ﬁﬁ SWe after t ogmng Iqj%er

detected;  whliQylatLrabridd o @fﬁﬁiﬂal@ft}f ke fi:]l%@imdéi%t 2ddh %flned
unconpressed data bl ock of the one conpression unit, in accordance with

a remai nder f d hreditRehliondd afunbier @® bits,CEHA Q@!a&ﬁ:amyetd da’ @m whi ch
renoved are the codi ng header det ect ed by t he codi ng header detecting

step and t hefimirdzerl erighdateet a0fl itrtee cdrerampondiold awed ddisgdi=ad fnancher
cont i nuous
5 a display field of a TV, wherein a data block, containing
same continuous pixel data, is compressed as one unit of

compression, the encoding method comprising:

specifying the data block of the one compression unit of

10 the integral body of information; and

generating a compressed unit data block in accordance with
a coding header corresponding to a continuing number of the
same pixel data in the data block of the one compression

15 unit, with a number of pixels followed indicating the"
continuing number of the same pixel data, and with data
représenting the same pixel data in the data block of the

one compression unit, wherein

20 the coding header is indicative of a number of following

bits representing a data length of the continuing number of

the same pixel data, and
a number of bits in the coding header is indicative of the
25 number of following bits representing the data length of

the continuing number of the same pixel data.

81. The method of claim 80, wherein the compression data

ti t includes:
geénerating step incluaes REPLACEMENT SHEET

11 ROY 1999




el ement nunber detecting step; and arrangi ng _bit data of. the content
determ ned by the el enent data determ ning step, by a nunber indicated

by the nunber 20 data of the elenents fpllowed d nti nuous
el ement nunber detecting step, so as to.restore amﬂmmwm“mru)ﬂ“
unconpressed el enent data of the one conpression ur'ntc L

apparatus of claim 39, wherein said second neans |ncludes neans for

assigning n 5}& ]._Grgj @ﬂd Hs,y\% o] e% tf_qd‘, mb
pi xel s foll 8"—'\,\%% t@e at ‘{&n[ﬁlﬁ anme I; * con?ﬁlnuoeul:s (%:erl dat a
in the data ook Q{qidana il e same pixel data continues up to an
REPLACEMENT SHEET _ _
11 NOV 1999 end of the FIHIHLSKIrtH A5l WHEH ;the same pixel

5 data in the data block of one unit of compression continues

up to the end of the finite length data line.

82. A method of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing

10 same continuous element data as one unit of compression,
wherein the compressed data block corresponds to at least
paft of an integral body of information formed by a
plurality of element data each defined by a predetermined
number of bits, and wherein the compressed data block

15 includes either a coding header indicating data of a number
of elements followed, which number data corresponds to the
number of the same continuous element data, or a coding
header indicating the number data of elements followed as
well as the same continuous element data, the decoding

20 method comprising:

detecting the coding header from the data block of the one
compression unit contained in the integral body of
information;

25
detecting the number data of the elements followed, from
the data block of the one compression unit, in accordance

with a content of the coding header detected by the coding

header detecting step; REPLACEMENT SHEET

11 NOY 1599




assigning twa bits.t.o the coding header and four bits to t he nunber of
pi xel s foll owed, when the data |length of the 5 sanme continuous pixel data

in the data unit ofsgconpression is equal to or nore
t han four bmllmmllﬂllﬂlmliEHSI xteen; assigning four bits to the
codi ng header* ahd si X" bists*to 10 the nunber of pixels followed, when the

data |l ength of the same continuous pixel data in the data block of the
one unufet@;fm&%m?e&s oM tehtedFak heO eQemeBte dhkan is ¥heen but less
t han si xty-four; 5 assigning six bits to the codi ng header and ei ght

bits to  unddipresskea detapblelck bF kbsednewrempireéesdahaungngt Anof the

sane continuous pixel data in the data bl ock of the one unit of
conpr essi oradcordgmale witdr anrematindersioft hieodatbublock ofeshet bae t wo
hundred fifty-six; and 20 assigning fourteen bits to the coding

header &and cerpriessioe unit, from which removed are the coding header
detected by the coding header detecting step and the number
data of the elements followed detected by the continuous

element number detecting step; and

10 arranging bit data of the content determined by the element
data determining step, by a number indicated by the number
data of the elements followed detected by the continuous
element number detecting step, so as to restore a pattern
of uncompressed element data of the one compression unit.

15
83. A method of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing
same continuous pixel data as one unit of compression,
wherein the compressed data block corresponds to at least

20 part of an integral body of information formed by a
plurality of pixel data each defined by a predetermined
number of bits, wherein the inﬁegral body of information is
arranged on a finite length data line corresponding to at
least part of a horizontal scanning line of a TV display,

25 and wherein the compressed data block includes either a
coding header indicating data of a number of pixels
followed, which number data corresponds to the number of
the same continuous pixel data, or a coding header
indicating the number data of pixels followed as well as

REPLACEMENT SHEET
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t he nunber of pixels followed, when the sanme pixel data in t he dat a
ta
s

bl ock of one unit of conpression continues up to |q B I |
line. 25 91. An information recordjggg nedi um for o :
i nformation which is defined by a plurality of pixel data, wherein

each unit ofeyR Xelmeldchtifuilpld PidkelY dhta, tHY LA IHSGReHyger of bits,

and wherein a data bl ock

REPLACEMENT ifigzlsing: _
11 NOV 1999 g containing a continuous pattern of pixel data is
conpr essed as a conpression unit, the information recordi ng nmedi um
storing: 5 a conpressed unit data bl ock which conprises a coding

header corr espeutiingy tthea coahitrign esglenirfirem athes Al apiblelck of the one
5 compression unit contained in the integral body of

information;

detecting the number data of the pixels followed, from the
data block of the one compression unit, in accordance with
10 a content of the coding header detected by the coding

header detecting step;

determining a content of the pixel data in an uncompressed
data block of the one compression unit, in accordance with
15 a remainder of the data block of the one compression unit,
from which removed are the coding header detected by the
coding header detecting step and the number data of the
pixels followed detected by the continuous pixel number
detecting step; and
20
arranging bit data of the content determined by the pixel
data determining step, by a number indicated by the number
data of the pixels followed detected by the continuous
pixel number detecting step, so as to restore a pattern of

25 uncompressed pixel data of the one compression unit.
84. The method of claim 83, further comprising:

removing a dummy bit data when a total bit length of all of

' REPLACEMENT SHEET

11 MOV 1599




data in the data block, a nunber of pixels followed portion I ndi cating
a nunber of conﬂlmmﬁmnﬁﬂluﬂma i ncluded in the data block, and a
data portion in Wern 10 g the continuous pixel data in the
dat a bl ock. * 92. 'Thd mddi um of claim 91, wherein no bits are assi gned
to the ol Ny PIAI KL FONHe P il d Ui HRR beercONtinuing

nunber of the pixel data in the data bl ock not 15 being higher than 4, and

wherein at |ganistad ddita |nﬁ§l&:it§h€§”| o fdiidiit piadetsy MdEthg the @iy of bits
e

are assigned to the codi ng header responsive to the data |l ength of the
conti nui ng muthelataf. the pixel 20 data in the data bl ock being at | east
equal to 4 but |ess than a first prescribed nunber. 93. The
medi um of claim 91, wherein the body of information is derived froma

data line having a finite bit length, and 25 wherein the coding header is

const it utbed &5 & Jrihadd of decodimera dtithitraishiah a midatads & hat the same
cont i nuous
compressed data block, which is obtained by compressing

same continuous pixel data as one unit of compression,
wherein the compressed data block corresponds to at least
part of an integral body of information formed by a

10 plurality of pixel data each defined by a predetermined
number of bits, wherein the integral body of information is
arranged on a finite length data line corresponding to one
or more horizontal scanning lines of a TV display, and
Wherein the compressed data block includes either a coding

15 header indicating data of a number of pixels followed,
which number data corresponds to the number of the same
continuous pixel data, or a coding header indicating the
number data of pixels followed as well as the same
continuous pixel data, the decoding method comprising:

20
detecting the coding header from the data block of the one
compression unit contained in the integral body of

information;

25 detecting the number data of the pixels followed, from the
data block of the one compression unit, in accordance with
a content of the coding header detected by the coding

header detecting step;

REPLACEMENT SHEET
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pi xel data cont| es to an of the data line responsive to the sane

nu t end

conti nuous p I IH[HI "II IH l ata bl ock continuing to the end of the
data |ine. R IR 162 REPLACEMENT
SHEET 11 NOV 1999
94. The ”E@bﬁékﬁﬁnﬁhglﬁlgbnt@hﬁréfnthbepﬁﬁﬁl dhtiknfier gnt uakompreksederi ved
froma data line having a finite bit |ength; 5 wherein the codi ng header
s constitdagd BloakspéEcithiec one compiressdbnbiund tyhiiah acedrdanes whah t he
sanme pi xel data continues to an end of the data |ine responsive to the
sane piax elemadndleim ofh&hdatdatial ddlockorifi tiiengneo compresdsion undt, dat a
line; 10 wherein no bits are assigned to the codi ng header

responsi ve finom widich remgviedofareh & heomadigich eadieredegectied by thiexel in

t he data bl ock not being higher, than 4; and
5 coding header detecting step and the number data of the

pixels followed detected by the continuous pixel number

detecting step; and

arranging bit data of the content determined by the pixel
10 data determining step, by a number indicated by the number

data of the pixels followed detected by the continuous

pixel number detecting step, so as to restore a pattern of

uncompressed pixel data of the one compression unit.
15 86. The method of claim 85, further comprising:

removing a dummy bit data when a total bit length of all of
the data blocks of the one compression unit have been
adjusted to a multiple of eight bits by adding the dummy

- 20 bit data.

87. A method of decoding a bit train of a unit of a
compressed data block, which is obtained by compressing
same continuous pixel data as one unit of compression,

25 wherein the compressed data block corresponds to at least
part of an integral body of information formed by a
plurality of pixel data each defined by a predetermined
number of bits, wherein the integral body of information is

arranged on a finite length data line corresponding to a

REPLACEMENT SHEET
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15 wherein at least two but less than a first pred nunber of
bits are assigned to the codi ng header responsive IE E(ﬂ F!ﬂ ﬂﬁ!f”l!,ength of

t he conti nui ng nunber of the pixel dgga in the

| east equal to 4 but |ess than a first prescribed nunber.

The medi um qf; %h)“ & i Biealg oF %.r &L, Qg wher‘e'ind@h'eVEd
froma data(q s‘? avi ng a inité' ital?zloength and wherei n dumry bit

data is addednfdduaddabTersdndlaldes eithdrotaaleddiing egiderof the data
block is a nultiple of 8 bits 25 if the total bit length of the data bl ock

i s not a muliridilcating @ath of a nufberThes nEdialn dEoldlcaied,dwhiwdier ein t he

body of information Is derived froma data line having a finite bit
| engt h; number data corresponds to the number of the same REPLACEMENT
SHEET 11 NOV 1999

5 continuous pixel data, or a coding header indicating the
number data of pixels followed as well as the same

continuous pixel data, the decoding method comprising:

detecting the coding header from the data block of the one
10 compression unit contained in the integral body of

information;

detecting the number data of the pixels followed, from the
data block of the one compression unit, in accordance with
15 a content of the coding header detected by the coding

header detecting step;

determining a content of the pixel data in an uncompressed
data block of the one compression unit, in accordance with
20 a remainder of the data block of the one compression unit,
from which removed are the coding header detected by the
coding header detecting step and the number data of the
pixels followed detected by the continuous pixel number
detecting step; and
25
arranging bit data of the content determined by the pixel
data determining step, by a number indicated by the number
data of the pixels followed detected by the continuous

pixel number detecting step, so as to restore a pattern of

REPLAGEMENT SHEET
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wherein no b{ié'aré“éésfgned to the codi ng header responsive to a data
| ength of the ﬂ of the pi xel in the data bl ock not

bei ng hi gher tlmmw I“ﬁ"""ﬂLrel n at hemast two but less than a first

pr edet er i ned ‘hutbel of Bits are assigned to the codi ng header

responsi Ve yncohfréb88edap xbenghta Obft HRe CORE %ﬁe@é‘ﬂ@ﬁruﬁitthe pi xel
data in the data bl ock being at |east equal to 4 |l ess 10 than a first

prescri bed nunber; and wherein dummy bit data is added to the data
bl ock defi ni ng the conpression unit so that a total bit |ength of the
dat a bl 88k Thethethod obnplaswmi 87, uAutrthsracomptripiegof 8 bits, 15 if
the total bit length of the data block is not a multiple of 8.

97. The medium of claim 91, wherein the body of information
5 removing a dummy bit data when a total bit length of all of
the data blocks of the one compression unit have been
adjusted to a multiple of eight bits by adding the dummy

bit data.

10 89. A system of encoding and decoding an integral body of
information which is formed of a plurality of element data
each defined by a predetermined number of bits, wherein a
data block, containing same continuous element data, is
compressed as one unit of compression, and a bit train of

15 the compressed data block is then expanded, the system

comprising a combination of:
(a) an encoding processing including:

20 generating a compressed unit data block in accordaﬁce with
a coding header corresponding to a continuing number of the
same element data in the data block of the one compression
unit, with a number of elements followed indicating the
continuing number of the same element data, and with data

25 representing the same element data in the data block of the

one compression unit, and

(b) a decoding processing including: REPLAGEMENT SHEET

11 NGV 1333




Is derived froma a 'ne v ng a finite bit length; 20 wher ein

t he codi ng heade l! !l Ellby a specific nunber of bits which

i ndi cates that t 169nti nues to an end of the data

| ine responsive to the sane pi xel data in the data bl ock continuing to
the end of EQ@ec@?nQaEﬁelbaainﬁnﬁeader fr¥fieEaENadEeAM Y188k gﬁtEhésoﬁQded to
the data bl ock defining e conpression unit so that a total bit

| ength of themgakasion uhieckefbrhBedopy €REPgEHEraBiHG btép afnuhti pl e of
8 bits, REPLACEMENT SHEET
170 | f eheotldhgl pbbtekehgyh ewherbéndahe bbddikgi headeraimilitapks of
8. 98. The nmediumof claim92, wherein the body of information 5 1is

derived frokhe dutbheki né kdemegta fohﬂbweﬂbtokemgdhpates a group of

5 the number of elements followed and the same element data;

detecting from the data block the number data of the

elements followed, after the coding header is detected;

10 determining a content of the element data in an
uncompressed data block of the one compression unit, in
accordance with a remainder of the data block of the one
compression unit, from which removed are the coding header
detected by the coding header detecting step and the number

15 data of the elements followed detected by the continuous

element number detecting step; and

arranging bit data of the content determined by the element

data determining step, by a number indicated by the number
20 data of the elements followed detected by the continuous

element number detecting step, so as to restore a pattern

of uncompressed element data of the one compression unit.

90. The apparatus of claim 39, wherein said second means

25 includes means for:

assigning no bits to the coding header and two bits to the
number of pixels followed, when a data length of the same

continuous pixel data in the data block of the one unit of
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wherein the coding header is constituted by a specific nunber of bits
whi ch indicates that the sane pixel data continues-to an end of. .the._.
data |line responsive to the sane 10 piXxgg data in the data bl ock
continuing to the end of the data | ine; and Uw"tmnm'mﬂm
data is adde ta, b Aef i . the conpr at a
total bit | e%ﬁ%%gt%g lcajsa?'ae 15°b ch]éké%, t he one corrpresscl o ufitsis*a
multiple of 8 bits, if the total bit Iength of the data block is not a
mul tiple of 8. 99. An optical disk for recording a body of
i nformation o glired tiwo defddath hed dbalid iteaddr Rine! fslat Hitgaao unit of
pi xel data being defined by a plurality of bits, wherein a dat a bl ock
cont ai ni ng acl®munbetisopaiiess dfoicwsdd datleen sSthe datoreassdad oS tthe
conpression unit, and wherein the optical di sk stores a conpressed unit
data bl ock iserhelidiont nwod EixEb detaalein cohe edpondeoarck i Wunténrii ng
nunber of sane pi xel

unit of compression is equal to or more than four but less

than sixteen;

assigning four bits to the coding header and six bits to
10 the number of pixels followed, when the data length of the

same continuous pixel data in the data block of the one

unit of compression is equal to or more than sixteen but

less than sixty-four;

15 assigning six bits to the coding header and eight bits to
the number of pixels followed, when the data length of the
same continuous pixel data in the data block of the one
unit of compression is equal to or more than sixty-four but

' less than two hundred fifty-six; and

20
assigning fourteen bits to the coding header and no bits to
the number of pixels followed, when the same pixel data in
the data block of one unit of compression continues up to
the end of the data line.

25

91. An information recording medium for recording a body of
information which is defined by a plurality of pixel data,
wherein each unit of pixel data is defined by a

predetermined number of bits, and wherein a data block

REPLACEMENT SHEET
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data in the data block, a nunber of pixels followed portion i ndi cati ng
a nunber of co:m'umﬂm ! a included in t he data bl ock, and a
data portion ind ulmm u 'ﬁern 1670f the continuous pixel data in
the data bl ock, ‘thé optitals + "

REPLACEMENERldE hing a continuous pattern of pixel data is compressed

11 NOvV 1999 di sk having the features of: (a) no bits

bei ng assi @ged (congiesidn @rfitqdehe daFdifatdon relcordigiat meddngt h of the
continui ng nunber of the sanme pixel 5 data in the data block not being

hi gher thamstbridy:l e at | east two but less than a first predetern ned
nunber of bits are assigned to the codi ng header responsive to the
data | ength of the continuing nunber of the sanme pixel data - in the

data bl ock being at |east equal to 4 but less than a 10 second prescribed
nunber; 5 a compressed unit data block which comprises a coding

header corresponding to a continuing number of same pixel
data in the data block, a number of pixels followed porﬁion
indicating a number of continuous pixel data included in
the data block, and a data portion indicating the pattern

10 of the continuous pixel data in the data block.

92. The medium of claim 91, wherein no bits are assigned to
the coding header responsive to a data length of the
continuing number of the pixel data in the data block not

15 Dbeing higher than 4, and

wherein at least two but less than a first predetermined
number of bits are assigned to the coding header responsive
to the data length of the continuing number of the pixel

20 data in the data block being at least equal to 4 but less

than a first prescribed number.

93. The medium of claim 91, wherein the body of information
is derived from a data line having a finite bit length, and

25 wherein the coding header is constituted by a specific
number of bits which indicates that the same continuous
pixel data continues to an end of the data line responsive
to the same continuous pixel data in the data block

continuing to the end of the data line.

| AEPLACEMENT SHEET
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(b) wherein the body of information is derived froma data l'i ne havi ng
a finite bit length, the codi ng header being constltuted-by a specific
nunber of bits which indicates 15 that H&F sane continue

an end of the data line responsive:to the sarre p| xtl!ll“ﬂ”‘"l“ maujlﬁ;;
bl ock continuing up to the end of the data line;

bit data being added to the data block so that a 20 total b|t Iength of

the data bl ogk igph@ {+tg|<gfoé1§119 §% wheré:{ntt%g t%@d&% Oérét he

data block is not a nu a|m

wher ei n no bj§sqarBrésSESHR K t @at 251 1 A€ Ko AY @epﬂﬁt%%_p@rﬁérg@cﬁo the
t he data

data |l ength of the sane continuous pixel data in ock being
| ess than 4; wherein 2 bits are assigned to the coding header
responsi ve to the data |l ength of the sane continuous pixel data in the

REPLACEVENT #hiFdin the coding header is constituted by a specific
number of bits which indicates that the same pixel data
continues to an end of the data line responsive to the same
pixel data in the data block continuing to the end of the
data line;

10
wherein no bits are assigned to the coding header
responsive to a data length of the continuing number of the

pixel in the data block not being higher than 4; and

15 wherein at least two but less than a first predetermined
‘number of bits are assigned to the coding header regponsive
to the data length of the continuing number of the pixel
data in the data block being at least equal to 4 but less
than a first prescribed number.

20
95. The medium of claim 91, wherein the body of information
is derived from a data line having a finite bit length, and
wherein dummy bit data is added to the data block so that a
total bit length of the data block is a multiple of 8 bits

25 if the total bit length of the data block is not a multiple
of 8.

96. The medium of claim 91, wherein the body of information

is derived from a data line having a finite bit length;
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at | east equal

R 172 data bl ock being
to 4 but |ess than 16; wherein 4 bits are assigned to

t he codi ng heade

pi xel data in

r ' 0 thegggata I ength of the sanme continuous
the\é‘ﬂigmzmm“mml ng at |least equal to 16 but less than

64; wherein siare assifyned to the codi ng header responsive to
the data |l ength of the sanme continuous pixel data in the dat a bl ock
bei ng at qu&&.q ua) £64 R B3R 2B cBR1id dexWherein 14 bits
are assigne tg t eczggingahea gr o responsi&e #ogfﬁgasaﬁé pi xel data in
t he data bl

The di sk of claim 99, wherein no bits are assigned to

onsiveORd BUIdE R et reRtheOlbonte ndidhg hufder &% the 101

and 2 bits pgreelassi @hed dadd i otkirit @feing higher than 4;

5

10

15

20

25

wherein at least two but less than a first predetermined
number of bits are assigned to the coding header responsive
to the data length of the continuing number of the pixel
data in the data block being at least equal to 4 but less

than a first prescribed number; and

wherein dummy bit data is added to the data block defining
the compression unit so that a total bit length of the data
block of the one compression unit is a multiple of 8 bits,

if the total bit length of the data block is not a multiple

of 8.

97. The medium of claim 91, wherein the body of information

is derived from a data line having a finite bit length;

wherein the coding header is constituted by a specific
number of bits which indicates that the same pixel data
continues to an end of the.data line responsive to the same
pixel data in the data block continuing to the end of the

data line; and

wherein dummy bit data is added to the data block defining
the compression unit so that a total bit length of the data

block of the one compression unit is a multiple of 8 bits,

REPLACEMENT SHEET
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pi xel s followed portion responsive to a data |ength of _the samne -
continuous pixel data in the data bl ock being | ess ZH", mllﬂm“wuumgei n
2 bits are assigned to the coding headerj;gnd 4 bits o the

%

nunber of pixels followed portion responsive to the dat a Iéngfh bf the
same contin | xel. ~12%data .t a o g cat, heas to 4
but | ess H&?%g% ?%Fal %lqw&%Pg?#'%&bgﬁg g?ggaggpgke Stgokhg @g ?Eghﬁeader
and 6 bits 4 gare assigned to the nunmber of pixels followed portion
REPLACENMENT §H ET

11 NOV 1999 173 responsive to the
data |l ength of the sanme continuous pi xel data in the data bl ock being

at | east equal. tmhel@mdditurd @85 claim 92, wherein the body of information

5 is derived from a data line having a finite bit length;

wherein the coding header is constituted by a specific

number of bits which indicates that the same pixel data

continues to an end of the data line responsive to the same
10 pixel data in the data block continuing to the end of the

data line; and

wherein dummy bit data is added to the data block defining
the compression unit so that a total bit length of the data

15 block of the one compression unit is a multiple of 8 bits,
if the total bit length of the data block is not a multiple
of 8.

99. An optical disk for recording a body of information

20 which is defined by a plurality of pixel data, each unit of
pixel data being defined by a plurality of bits, wherein a
data block containing a continuous pattern of pixel data is
compressed as a compression unit, and wherein the optical
disk stores a compressed unit data block includiné a coding

25 header corresponding to a continuing number of same pixel
data in the data block, a number of pixels followed portion
indicating a number of continuous pixel data included in
the data block, and a data portion indicating the pattern

of the continuous pixel data in the data block, the optical

EPLACEMENT SHEET
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t han 64; 5 ' | e assigned to the coding header and 8 bits
are assigned t,mﬂmg“mm@m%ﬂb xel's followed portion responsive to the
data | ength of € SdllEn rdluous pi xel 14 data in the data bl ock being a
| east equal to 64 but |ess t han 256; and 10 wherein 14 bits are

assigned to {4 %%ﬂi?%@%dqe%e@of, bits are assigned to the nunber of

pi xel s fol | owe responsi ve to the sane pixel data in the data
bl ock continuing to the end of the data line: 15 - 102, An _
i nformati on recording nediumfor recording digital video data that is

conpressed bagehobity WA R to tHOIcJIBHY Hdided B sive
éﬁby a

I nformati on which is define plurality of "pixel data, "wherein each
uni t of - pi xedo datdatiss leiytieiomathd ot miintrd RFIfUdd tdand pixeand

wherein a data bl ock containing a continuous pattern of pixel data is
run | engtth cats ess dtheasiat s dipads siain healirtg Hikgher than 4, while at
least two but less than a first predetermined number of
bits are assigned to the coding header responsive to the
data length of the continuing number of the same pixel data

in the data block being at least equal to 4 but less than a

10 second prescribed number;

(b) wherein the body of information is derived from a data
line having a finite bit length, the coding header being
constituted by a specific number of bits which indicates

15 that the same pixel daté continues up to an end of the data
line responsive to the same pixel data in the data block

continuing up to the end of the data line; and

(c) dummy bit data being added to the data block so that a

20 total bit length of the data block is a multiple of 8 bits
if the total bit length of the data block is not a multiple
of 8.

100. The disk of claim 99, wherein no bits are assigned to
25 the coding header responsive to the data length of the same

continuous pixel data in the data block being less than 4;

wherein 2 bits are assigned to the coding header responsive

to the data length of the same continuous pixel data in the

REPLACEMENT SHEET |
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I nformati on recordi ng nedi um storing: 25 a conpressed unit data bl ock
whi ch conprises a coding header correspondi ng tmmu mul" nber
of sane pi xel data in the data bl ock,, a number m”'g
portion i ndi cating a nunber of continuous pixel *data Fnctuded # n

the data bl O%ﬁlg’f’o&%‘éﬂxé’oéé'f’é‘aé@dé&@éi“ngoti‘eb@@tfeesrs” than 16;

REPLACEVENT 11
NOV 1999 of the continuous pixel data in the data bl ock
103. The nedi um of claim 102, wherein no bits are assigned to the

codi ng headegh&LSPONSI WEL 4 OaBe d@é@l#ﬁé@tfb O hd Nod Png HMU ddH A SRIDEFe O
the pixel data in the data bl ock no ~ being higher than 4, and
wherein at |easthév@abatléngshtbfnite fsamé asEpheswd NSkel data in the

5 data block being at least equal to 16 but less than 64;

wherein 6 bits are assigned to the coding header responsive
to the data length of the same continuous pixel data in the
data block being at least equal to 64 but less than 256;

10 and

wherein 14 bits are assigned to the coding header
responsive to the same pixel data in the data block
continuing up to the end of the daté line.

15
101. The disk of claim 99, wherein no bits are assigned to
the coding header and 2 bits are assigned to the number of
pixels followed portion responsive to a data length of the
same continuous pixel data in the data block being less

20 than 4;

wherein 2 bits are assigned to the coding header and 4 bits

are assigned to the number of pixels followed portion

responsive to the data length of the same continuous pixel
25 data in the data block being at least equal to 4 but less

than 16;

wherein 4 bits are assigned to the coding header and 6 bits

are assigned to the number of pixels followed portion

REPLACEMENT SHEET
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nunber of bits are assigned to the coding header responsive 10 to the data
| ength of the continuing nunber of the pixel gﬂn i l | ock
being at | east equal to 4 but |ess tgﬁn a fir ﬂ"ﬂﬂu # ' er.

104. The nedi um of cl aim 102, wherein thebody of *15¢ ntormatior1s
derived froma data, line having a fjnite bi | engt h, and wherein the
codi ng. headeFSPESRGHLE | 5o ke Hate Length s rihe ARRICRHE HHRIR DI L

i ndi cates that, t he sane nt.i NUOUS pi X dat a continues_t.o an end of
the data |in&*t? lnr@%?)o%%tr?'/ebcf cl ﬂ%ejsréﬁ’rearcgn??%lo%u% e %Eat]%ut? glet% dat a

20 bl ock coa%ﬁgyigg,to the end of the data |ine. 105. The nedi um of
claim 102, éréin the body of information is derived froma data |line
having a finite bit | ength; 25 wherein the codi ng header is
constituted by a specific nunber of bits which indicates that the sane

pi xel datf  ywher&PAl6 HLEs I QréNa8afREdt B8 iR Acdd ey RSRANS | 48t Bives Sane
are assigned to the number of pixels followed portion
responsive to thée data length of the same continuous pixel
data in the data block being a least equal to 64 but less

than 256; and

10
wherein 14 bits are assigned to the coding header and no
bits are assigned to the number of pixels followed portion
responsive to the same pixel data in the data block
continuing to the end of the data line.

15

102. An information recording medium for recording digital
video data that is compressed based on an MPEG scheme and
for recording a body of information which is defined by a
plurality of pixel data, wherein each unit of pixel data is

20 defined by a predetermined plurality bits, and wherein a
data block containing a continuous pattern of pixel data is
run length compressed as a compression unit, the

information recording medium storing:

25 a compressed unit data block which comprises a coding
header corresponding to a continuing number of same pixel
data in the data block, a number of pixels followed portion
indicating a number of continuous pixel data included in

the data block, and a data portion indicating the pattern

| REPLACEMENT SHEET
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pi xel data in the data bl ock ébntinuing to the end of the

11 nov 1005 (NI IO Moaca i, wherein no bits are

11 NOV 1999
assigned to the dodfng hethdetr * responS|ve to a data | engt h of the

& and | Sngre fonrihucte Bik%h PeaCdn BhR AeP el8kkccetarm noa

nunber of bits are assigned to the codi ng header responsive to the data
| ength of the continuing nunber of the pixel 10 data in the data bl ock

being at |eagh eyl dedibnP¥r lA%8m 102, h@v‘i‘xe@:elhr b B&%%C birded sRyebel:

106. The nmedi um of clai m 102, wherein the body of I nformation™i s

derived froma tdat @ddifey hRwdRe: FeldpdinisA vl tto 15 dagRgliRngdhd ofhémel n dunmmy
bit data is added to the data

5 continuing number of the pixel data in the data block not

being higher than 4, and

wherein at least two but less than a first predetermined

number of bits are assigned to the coding header responsive
10 to the data length of the continuing number of the pixel

data in the data block being at least equal to 4 but less

than a first prescribed number.

104. The medium of claim 102, wherein the body of

15 information is derived from a data line having a finite bit
length, and wherein the coding header is constituted by a
specific number of bits which indicates that the same
continuous pixel data continues to an end of the data line
responsive to the same continuous pixel data in the data

20 block continuing to the end of the data line.

105. The medium of claim 102, wherein the body of
information is derived from a data line having a finite bit
length;

25
wherein the coding header is constituted by a specific
number of bits which indicates that the same pixel data'
continues to an end of the data line responsive to the same

pixel data in the data block continuing to the end of the

REPLACEMENT SHEET

1 1 1OV 1999

|



bl ock so that a total bit'length of the data block is a multiple of 8
bits if the M“mnuﬁﬂﬂm f the data block is not a multiple of 8.
20 107. The ned fl 2 wherein the body of information is

derived froma data'lifle having a finitdit | engt h; wherein no
bits are assigned to the coding header 25 responsive to a data |ength of

t he conti nuBa§andiBer of the pi xel in the data bl ock not being higher
t han 4; wherein at |east two but less than a first predeterm ned

nunber of bits are assigned to the codi ng header responsive

?EphésEygggw EEEIn no bits are assigned to the cod}gg head?s t he dat a

90,15 58, Sobt B po s HUBSEE SR

k
being at least*equal to 4™ b a nunber; and
5 pixel in the data block not being higher than 4; and

wherein at least two but less than a first predetermined
~number of bits are assigned to the coding header responsive

to the data length of the continuing number of the pixel

10 data in the data block being at least equal to 4 but less

than a first prescribed number.

106. The medium of claim 102, wherein the body of
information is derived from a data line having a finite bit
15 length, and wherein dummy bit data is added to the data
block so that a total bit length of the data block is a
multiple of 8 bits if the total bit length of the data

block is not a multiple of 8.

20 107. The medium of claim 102 wherein the body of
information is derived from a data line having a finite bit

length;

wherein no bits are assigned to the coding header
25 responsive to a data length of the continuing number of the

pixel in the data block not being higher than 4;

wherein at least two but less than a first predetermined

number of bits are assigned to the coding header responsive

REPLACEMENT SHEET‘
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5 wherein dummy bit data is added to the data bl ock defining t he
conpression unit so that a total bit length of the cﬁﬂﬂl“ milﬂ"(mm,ﬂ"st he
one conpression unit is a nmultiple of 8 hits, i f ngt h
of the data block is not a nultiple -&f6 8. 10 168. “Th® nkdi*um of

cl aim 102, mherel information is derived froma, data |ine

bod
having a finF®et ]b?téa ta 1%‘?@?% of tli% m?www&%mom%%rm%e
constituted ecj fi bits which indjcates that. the sane
pi xel data ggt%oﬁ‘? %%sg"t"'oaa]ﬂf%glg ]B?l’ilﬂeaﬁa]t%aﬁ n%q‘t‘%LpB‘hs‘% VIt oLe$R sane
pi xel data i he_data block continuing to the.end of the data |ine;
and 20 g%%?e?ng B??cgg?%aiguaﬁﬁﬁd ?%dthe data bl ock defi ning
the conpression unit so that a total bit |ength of the data bl ock of
t he one conpression unit is a nmultiple of 8 bits,

5 wherein dummy bit data is added to the data block defining
the compression unit so that a total bit length of the data
block of the one compression unit is a multiple of 8 bits,
if the total bit length of the data block is not a multiple
of 8.

10
108. The medium of claim 102, wherein the body of
information is derived from a data line having a finite bit

length;

15 wherein the coding header is constituted by a specific
number of bits which indicates that the same pixel data
continues to an end of the data line responsive to the same
pixel data in the data block continuing to the end of the

data line; and

20
wherein dummy bit data is added to the data block defining
the compression unit so that a total bit length of the data
block of the one compression unit is a multiple of 8 bits,
if the total bit length of the data block is not a multiple
25 of 8.

109. The medium of claim 103, wherein the body of

information is derived from a data line having a finite bit

length; REPLACEMENT SHEET
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if the total bit l.ength of the data block is not a nultiple 25 of 8.
109. The nedi ugﬂ cl ai m 103 wherei n the body of i nformation is

derived froma a finite bit | engt h;
/m te "

REPLACEMENT SH

NOV 1999 Ll?'f \/\herel n the codi ng header is constituted by
a specific nunber of bi ts V\/m ch indicates that the sane pi xel data
continues to,an end of th dat |ne responsi yve to the sane pl xel data
in the data"BPEERTCE | ﬁ& g‘ Tord§ GPTSkétutedyhya3 ?H@c" A&

wh d d t.he d bl def
core}{:)(ralagm g%ﬂ‘g : %% i dtlcleé:ﬁéi %hg.'togﬁg %&Ifng Bgﬁet}l S‘EE %of the
one CoerresE %@llﬁ@e"s t% %.nmélntd %lfe t(?lf %ali".l t%.’lne responsive to the same

5 pixel data in the data block continuing to the end of the

data line; and

wherein dummy bit data is added to the ‘data block defining

the compression unit so that a total bit length of the data
10 block of the one compression unit is a multiple of 8 bits,

if the total bit length of the data block is not a multiple

of 8.
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If the total bit Iength of the data block is not a nultiple of 8.
REPLACEVENT SHEET
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ABSTRACT
A bit train of a plurality of continuous pixels is
compressed according to a new run-length compression
scheme. In this run-length compression scheme, the ruﬁ.
5 information of one unit of compression includes run-

length information indicating the continuous number of
the same pixel data blocks, or the number of pixels
followed, and pixel data having a two-bit configuration

for discriminating three or more colors of the pixels.



