| rage Processi.ng Appar at us BACKGROUND OF THE | NVENTI ON Field of —

the I nvention 5 The present invention relates to an inmage
processi ng apparatus, and, nore particularly to an [ y AGessi ng dji)
apparatus for conpressing a digital i mage and trans@%?%ﬁngfc yéresse‘
data to a transm ssion nedium or & storage nediumor ‘the like. 10
Rel at ed Background Art ' - Fig. 7 illustrates a conventional inage
encodi ng apparatus in which inmage data received at a: termnal 101 is
anal og-to-digital (hereinafter abbreviated to "A/D') converted in an

A/ D convertler 15 102 bef ofBafe PEOFBFHERI | MPRAEETM i abl e- 1 engt h
conpressed Code in an encoding unit 103. Then, data

. * BACKGROUND OF THE INVENTION
i Field of the Invention
5 The present invention relates to an image

processing apparatus, and, more particularlg to an

image processing apparatus for compressing a digi£31
image and transmitting compressed data to a |
transmission medium or a storage medium or the like.

10 Related Background Art

Fig. 7 illustrates a conventional image

encoding apparatus in which image data received at a
terminal 101 is analog-to-digital (hereinafter
abbreviated to "A/D") converted in an A/D converter

15 102 before it is formed into a variable-length
compressed code in an enéoding unit 103. Then, data
about the variable-length compressed code is
temporarily stored in a transmission buffer memory
104 before it is transmitted to a transmission path

20 106. At this time, a control coefficient for use to
control the quantity of data about the variable-
length compressed code generated in the encoding unit
103 is generated depending upon the degree of the
data occupancy of a buffer memory 104 and the

25 transmission rate of the transmission path 106 so as
to be fed back to the encoding unit 103 via a filter

105. As a result compressed data about an image can,



about the variable-length conpressed code is tenporarily stored in a
transm ssion buffer nenory 104 before it is transmtted to a

transm ssion path 20 106. At this tine, a control coefficient for use to
control the quantity of data about the vari abl e- | engt h conpressed
code generated in the encoding unit - 2 -103 is generated dependi ng upon
the degree of the data occupancy of a buffer nmenory 104 and the 25
transm ssion rate of the transm ssion path 106 so as to be fed back to

the encoding unit 103 via a_filter 105. As a_result conpressed data
about an i geleaﬂ? averaged manner, be transmitted at a rate of 1 in an

106, Data TocorVBAEEPATiRRLon Pt 66T SORS FRCAIYEE YA Siborarily

: y

stoer ina transmission path 106 is temporarily stored in a

receiving buffer memory 107 so as to, together with

5 the supplied control coefficient, be transmitted to a

decoding unit 108. As a result, variable-;ength
compressed encoded data is extended and decoded '
before it is digital-to-analog converted in a D/A
converter 109 so that an image is transmitted through

10 a terminal 110.

A variety of systems for compressing the
color image to be performed in the encoding unit 103
shown in Fig. 7 have been disclosed. Among others a
so-called ADCT system has been suggested as a

15 preferable color imaging encoding system.

Fig. 8 is a schematic structural view which
illustrates an image encoding apparatus structured to
act according to the above-described ADCT system.

The above-described apparatus is arranged to receive
20 an image constituted by ‘8 bits, that is, data
converted into 256 gradations/color by the A/D
converter i02 shown in Fig. 7, the input image being
composed of three or four colors, that is, RGB, YUV,
YPbPr, L*a*b* or YMCK or thé like. The input image
25 is, by a DCT unit 201, immediately subjected to a
two-dimensional discrete cosine transformation

(hereinafter abbreviated to a “DCT") in units of



receiving buffer nmenory 107 so as to, together with 5 the supplied
control coefficient, be transmtted to a decoding unit 108. As a
result, variable-length conpressed encoded data i s extended and
decoded before it is digital-to-apalog converted in a DA
converter 109 so that an inmage is transnitted through 10 a termnal 110.
A variety of systens for conpressing the color image to be perforned
in the encoding unit 103 shown in Fig. 7 have been disclosed. Anong
others a Aldsd A st em has_been a preferable
col or |nathg enco nggéyggg L lcn 8 com&&ggg %%gpa ?c%%#ggfé

structural wvi eméllxhl (ih:s convjegglighrgg fﬁgﬁ%%g%eglcr%%% apparat us

structured to accor ADCT system

The above- descqaqu%ap%ahum@aeraaaaeﬂzi&g nGeAl V@2 20 ek | MROE

consfituted by 8 bits, that is, converted into 256
gradatlonS/CC”dUthtshB% Ab@fflcleﬁQnMSQtErdﬂ£§% d%chQn the input’
i mge bei ng conposed of three or four colors, that is, YWV,

YPbPr, L*a'sh* gyepYMilkeOkhiied likRaddheoi BOUE vAREE obtained by,

by K, multiplying an 8 x 8 quantization mat;ix
element the 8 x 8 quantization matrix being emplo&ed
while taking into consideration the difference in ~
each conversion coefficient of the visual sensitivity

10 for sensing the quantization noise, where K is called
a "control coefficient". The value of K is used to
control the image quality and the quantity of.
compressed and generated data. Table 1 shows an
example of a quantization matrix element stored in

15 a quantization matrix storage unit 203. That is,
since the quantization step is reduced when K is
enlarged, the image quality deteriorates and the data

quantity decreases.

20

25



25 is; by a DCT unit 201, imedi ately subjected to a t wo- di nensi onal

di screte cosine transformation (hereinafter abbreviated to a "DCT") in
units of - 3- 1 sub-bl ocks each of
which is conposed of 8 x 8 pixels. Then, its conversion coefficient is
l'i nearly quantized in a |inear qud%tizing unit 202. Each

conversion coefficient has a different quanti zi ng 5 step size which is
made to be a val ue obtai ned by, by K, multiplying an 8 x 8

quanti zatiop matrix el ement tfma{%giB_ﬂuantization matri x bei ng

enpl oyed whil e taking into consi eration the difference in each
conversion toefficient of the visual sensitivity 10 for sensing the

guanti zati on nprse, WrEere K15 Ccarted acomtTot—coeffgi ent”. The
value of Kis phseg to 11 10 16 24 40 51 61

12 12 14 19 26 58 60 53
5 14 13 16 24 40 57 69 56
14 17 22 29 51 87 80 62
18 22 37 56 68 109 103 77
24 35 55 64 81 104 113 92
49 64 78 87 103 121 120 101

10 72 92 95 98 112 100 103 99

After the quantization has been completed, a
DC conversion component (hereinafter called a "DC
component™) is, in a one-dimensional prediction unit
e 204, subjected to a one-dimensional forecasting
between adjacent sub-blocks. As a result, the
forecasted error is huffman-encoded in a huffman
encoding unit 205.
20 .Then, the guantization output denoting the
forecasteé error is divided into groups so thaé the
identification number of a group which includes the
forecasted error is huffman-encoded before the value
of the quantization output in the gorup is expressed
55 by an isotonic code.
An AC conversion component (hereinafter

called an "AC component®”) except for the DC component

is encoded in a zigzag scanning unit 206 in such a



control the I mage quality and the quantity of conpressed and generat ed

data. Table 1 shows an exanpl e of a quantization matrix el enment stored
in . 15 a quantization matrix storage unit 203. That is, since the
guanti zation step is reduced when K is enl arged, the imge quality
deteriorates and the data quantity decreases. 20

-4- Table 1

1 manner that the above-described quantization output
is zigzag scanned in a direction from the low
frequency component to the high frequency component
as shown in Fig. 9. That is, conversion coefficients

5 (hereinafter called a "significant coefficient”), the
quantization output of each of which is not_zero, are
classified into groups depending upon their valueé.
Then, the identification number of the group and the
number of the conversion coefficients {hereinafter

10 called an "invalid coefficient”), the quantization
output of which is zero and which are held between
significant coefficients positioned in front of it,
are caused to form a pair so as to be huffman encoded
in the huffman encoding unit 207. Then, the value

15 of the quantization output in the group is expressed
by an isotonic code.

However, the thus-arranged image encoding
apparatus receives the quantity of information to be
compressed and generated is different for each image.

20 Therefore, it is very difficult to estimate the-
buffer memory quantity shown in Fig. 7. If the same
is too smali, a portion of types of images become
destructive. If the same is too large, the required
capacity of hardware becomes too large, causing a

25 problem to arise in that the system canﬁot stably
designed. 1In this case, the cost is raised

excessively. Furthermore, since control coefficient



16 11 10 16 24 40 51 61 12 12 14 19
26 58 60 55 5 14 13 16 - 24 40 57 69 56

14 17 22 29 51 87 80 62 18 22 37 56
68 109 103 77 24 35 55 64 81 104 113 92
49 64 78 87 103 121 1206 -101 10 72 92 95 98
112 100 103 99 ' After the quantization has been
conpl eted, a DC conversi on conponent (hereinafter called a "DC

conmponent™) ig, LN, ?r$9§eca£§wg%(¥¥§ bgr%Q|ghhog Mglgm%é ub 204, subjected

to a one-di nensi ona Setween ad J acen bl ocks. As a

resul t, the’ contiBif&@s&f¥h‘%r&¥ﬁ1é%e%%fE@H@rSECQQSFfiélénPUff”an

encodlng unit 20 he quanti zati1 on output denoting the
20 forecagegdn&ing upon dind Fdvidue ImAYES S?héPéfo%@e the

i dentification nunber” of a group which incltdes th
image quality is undesirably changed w1th time,

S causing a problem to arise in that an image, the
quality of which is unsatisfactory level, w@ll be
forﬁe&;. Furthermore, since the terminative end of
an image and the control region of recorded data do
not coincide with each other, the joint recording,

10 searching, editing functions and the like cannot
easily be realized in view of the fact that the
transmission path comprises the recording medium such
as a magnetic tape or an optical disk.

In addition, in a case where the above-

15 described technology is applied to a still image
system which has no buffer memory, the control
coefficient of which is made to be a predetermined
coefficient and in which no feedback is performed.
Therefore, a problem arises in that the time required

20 to complete transmission ‘of one image cannot be:
specified. Another problem arises in that it is
impossible fo estimate the capacity required to
record one image.

On the other hand, a variety of code length

25 control technologies have been disclosed in U.S.

Patent Application S.N. 669,655, U.S. Patent



foreca$ted error i s huffman-encoded before the val ue of the

quanti zation output in the gorup is expressed by an | sotoni c code. 25
An AC conversion conponent (hereinafter called an "AC conponent")
except for the DC conponent S encoded in a zigzag scanning unit 206
in such a 7 - 5- 1 manner that the
above- descri bed quantlzatlon out put IS zigzag scanned in a direction
fromthe | ow frequency conponent to the high frequency conmponent as

shown in Fig. 9, JThat i ¥x5%p ve9§|oq6ﬁog%f %n&s Patdiereinafter called a

"5|gn|f|cant coe ? I'Clen uan £i'on out at°'0f each of which is

not zero, af€ appfdasSid %%seBtBP g%gBEeQSPEQQ%H %gBHEéJEi&h YRlsues.

Then, the |dent|?|cat|on number rou
. . 2-204793, 2-204798, 2-201104, 2-204797 and 2-281955.

5 SUMMARY OF THE INVENTION

An object of the present invention_is to
overcome the problems experienced with the above-
described conventional technology. That is, an
object of the present invention is to, at high speed,

10 . control the quantity of data compression at the time
of compressing data.

In order to achieve the above-described
objects, according to one aspect of the present
invention, there is provided an image processing

15 apparatus comprising: input means for inputting
image data; first encoding means for encoding the
image data with first parameter; second encoding
means for encoding the image data with second
parameter; first counting means for counting the

20 first amount of encoded’ image data encoded by the’
first encoding means; second counting means for
counting eecond amount of encoded image data encoded
by the second encoding means; and calculating means
for calculating third parameter, with which the image

25 data is encoded to a predetermined amount of encoded
data, in accordance with both of the first and the

second amounts of encoded imagé data.



nunber: of the conversion coefficients (hereinafter 10 called an "invalid

coefficient"), the quantization out put of which is zero and which are
hel d bet ween significant coefficients positioned in front of it,

are caused to forma pair so as to be huffman encoded in the huffmn

encoding unit 207. Then, the value 15 & -the quantization output in the

group i s expressed by an isotonic code. However, the

t hus- arranged i mage encodi ng apparatus receives the quantity of

i nformation, to be go resgﬁgia d ge rated is di.fferent for each inage.
20 Therefor®, it is vefSPHFT I WMAGCT §ledtenREESERE 1PVEBEIPR 1S enDr y

o i mges: becore 1nbfaud ld dUBTR for, Re*81358) A equi b
capaci Y of hapdvgs . eGP di dsige acCaHS! Rind oBcBEBRLEMQ arise in

t hat "t he system cannot esi gne S case, t is
rai sed excgggively. Furthernore, since control coefficient
5 Another object of the present invention is to

provide a reliable data compressing algorithm.

In order to achieve the above-described
object, according to another aspect of the present
invention, there is provided an image processing

10 method comprising steps of: input step of inputting
image data; first encoding step of encoding the image
data with first parameter; second encoding step of
encoding the image data with second parameter; first
counting step of couhting the first amount of encoded

15 image data encoded in the first encoding step:; second
counting step of counting second amount of encoded
image data encoded in the second encoding step: and
calculating step of calculating third parameter,
with the image data is encoded to a predetermined

20 amount of encoded data, in accordance with both of
the first and the second amounts of encoded image data.

Anﬁther object of the present invention is to
provide a structure capable of detérmining
compression parameter by a simple structure.

25 In order to achieve the above-described
object, according to an aspect of the present invention,

there is provided an image processing apparatus



-+6 - 1 Kis arranged to be fed back, the sane inmage is controlled
wth a different control coefficient dependi ng upon the previous

i mage. Therefore, the i mage quality is undesirably changed with tine,
5 causing a problemto arise in that an inmage, the quality of which
IS unsatisfactory level, wll be f-oPnmed. Furthernore, since the
termnative end of an i mage and the control region of recorded data do
not coincide with each other, the joint recording, 10 searching, editing
functions qu the | ike cannqt ' be realjzed in view of the fact

|
that the % gaEy c@ﬁ%gg;gg tﬁ%p?ﬁﬁiﬂQh*ﬂfQﬁaﬁ ‘such as

| di sk ddi
where t th'ecaiib’i-"fﬁ%%ﬁsit'ﬁf’z% 0" PR g, e 1SS el detemnge

system whi ch g 110 AU IRTL Y ng! BEeEIMbEOba quariEitla il Wi Ch s

made‘to be a prede erm ned
for quantizing the image data with second quantizing

5 step; and third quantizing means for quantizing the
image data with third quantizing step, whe;ein the
first, second and third quantizing means perforﬁ
quantizing in parallel and the difference betweedﬁthe
second quantizing step and the third quantizing step

10 is larger than the difference between the first

- quantizing step and the second quantizing step on
condition that the first quantizing step, the second
quantizing steb and the third quantizing step
increases in this‘sequential order.

15 Another object of the present invention is to
provide an algorithm for compressing a moving image
which is freed from a rupture.

Another object of the present inventioﬂ is to
reduced the memory capacity.

20 Another object of the present invention is to
satisfactorily reproduce an image.

ther and further objects, features and
advantages of the invention will be appear more fully
from the following description.

25

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a structure block diagram which



coeffi'cient and in which no feedback is per f or med. Therefore, a
problemarises in that the tinme required 20 to conplete transm ssion of

one-i nage cannot be speci fied. Another problemarises in that it is
i npossible to estimate the capacity requ'éed to record one imge.
On the other hand, a variety of code Iéng h™ 25 control technol ogi es have
been disclosed in U S Patent Application S.N 669, 655, U S. Patent
-7- 1 Application S.N. 738,562 and new U. S. Patent Application
based on JqpanggguP e sARP | $ 4793, +2- 204798,
2-201104, 2-204797 an 580 ggggk SRoRBImept yof %_gg, FRVENTI ON
invention; .
. . Fig. 2 illustrates an ihage to be transmitted

in a structure according to the embodiment of the
S present invention;

Fig. 3 illustrates a calculating mgthod
according to a first embodiment of the present
invention;

Fig. 4 is a structure view which illustrates

10 a second embodiment of the present invention;

Fig. 5 illustrates a calculating method
according to a second embodiment of the present
invention;

Fig. 6 illustrates a calculation flow

15 according to a second embodiment of the present
invention;

Fig. 7 is a structural block diagram
according to a conventional example:

Fig. 8 illustrates an ordinary variable-

20 length encoding systems;:

Fig. 9, in detail, illustrateg the ordinary
variable-iength encoding system:;

Fig. 10 illustrates the relationship between
control coefficients and information quantities;

25 Fig. 11 illustrates the relationship between
control coefficients and information quantities:;

Fig. ié illustrates a further-detailed



An objrect of the present invention is to overcone the problens
experienced with the above- descri bed conventional technol ogy. That

is, an obj ect of the present invention is to, at high speed, 10
control the quantity of data conpression at the tine of conpressing
dat a. In order to achi evethk above-described obj ect s,
according to one aspect of the present I nvention, there is provided an
i mge processing 15 apparatus conprising: input neans for inputting °

i mage data;, first, encqdin ng for encodi t i e data with
first parankt erc;alscé’g‘c?%dngc“}gg?’ﬁé accorﬂ'b'é?lsp‘?oar %‘ﬁﬁm ﬁd‘?ﬂ%&“\et%ge dat a
W th second- ra r...fi.rst _counting neans for counting the 20
first anount ofn%ﬁggﬁgg%%ﬁgﬁelagfggéﬁgbded by the first encoding

nmeans; second countingfqgsn?ﬁggglustragégngiéghéﬁ%gyyigzggggy of encoded

i magé data éncoded econd encodi ng neans; cal cul ati ng neans

for _cal cul at | ngyddajoefl BRRBTRRET ot Lh USRI [dP e Preclaia i encoded
to a’predeterm ned anount of encoded ata, in accordance with both of
the first and tikention:
Fig. 14 illustrates a further-detailed
calculating method according to a fifth embodimént
of the present invention:
Fig. 15 illustrates a calculating flow

10 according to the fifth embodiment of the present
invention:

Fig. 16 is a block diagram which illustrates
a sixth embodiment of the image encoding apparatus
according to the present invention;

15 Fig. 17 is a block diagram which illustrates
the schematic structure of a conventional encoding
system which employs a DCT conversidn:

Fig. 18 illustrates a quantization process
shown in Fig. 17;

20 Fig. 19 illustrates a quantization process
shown in Fig. 17;

Fig. 20 illustrates a sixth embodiment of the
present invention:
Fig. 21 illustrates the sixth embodiment of

25 the present invention; and

Fig. 22 illustrates the embodiment shown in

Fig. 16.



second anmounts of encoded | mage dat a.

- 8- Anot her object of the present invention is to

i nprove the algorithmfor controlling the quantity of data to be
conpressed at the time of conpressing dat a. 5 Anot her

obj ect of the present inventionis to~ 12 “provide a reliable data
conpressing algorithm In order to achi eve the above-descri bed
obj ect, according to another aspect of the present i nvention, there is
provi ded aQIIq%thiég "« | Nput step of

inputting =~ —rmage—data—rt+rst encot p—oT—eftot I mage

data with f1rs§1£§Ee§mgégimé@1pond encodlng step of encodi ng the i mge

data with sec T r st
A first embodiment of the present invention

is characterized in that a control coefficient, with
5 which a desired information quantity can be obtained,
is obtained at the time of compressing a moving image
in each image data, the desired information quanfity
being obtained in such a manner that N is made to be
continuous integers, plural trials are perfomred in
10 such a manner that the Nth contrcl coefficient is
small and as well as the N+lth control coefficient
is large, and the desired information quantity is
obtained by a primary approximation made with the
information quantity generated by the trial performed
15 Dby the Nth control coefficient and the information
quantity generated by the trial performed by the
N+1th control coefficient.
According to the above-described method, the
quantity of compressed and generated information is
20 made to be a predetermiiied value. Therefore, a
system, the capacity of the buffer memory of which
can be redﬁced and which exhibits an excellent
stability such that it will not be ruptured by the
image can easily be designed. Furthermore,
25 the control coefficient is not fed back, constant
image quality can be obtained fme the same image and

as well as the frame joining, searching, editing



couﬁting step of counting the first amount of encoded 15 inage data

encoded in the first encodi ng step; second counting step of counting
second anount of encoded i mage data encoded in the second encodi ng
step; and calculating step of calculating third paraneter, W th
the image data is encoded to a predeterﬁih%d‘ 20 anmount of encoded dat a,

I n accordance with both of the first and the second anobunts of encoded
i mage dat a. Anot her object of the present invention is to

provide a S ucleyre,GaRabLes Ofndel AT NL e 51y GATHSITLER RRr Ueter by a

sinmpl e structure. norder  to achi‘eve the above-descri bed

g arol O BAckOuRBL8SPRE cllnddis Y Yo VeI 0 1DOTE TS

provi ded an inmage processin

-9- 1 COMREeldrAng hEPHIm BANS dL7a IniYHd i taFRIB IR &;
recording medium. In addition, in a case where the
5 above-described technology is applied to a still
image system which has no buffer memory and in which
no feedback is performed, the time required to -
complete transmission of one image can be specified.
Furthermore, the capacity required to record one
10 image can be made to be a predetermined quantity.
Then, the embodiment of the present invention
will now be described with reference to the drawings.
Fig. 1 is a structural block diagram which
illustrates an.image processing apparatus according

15 to the present invention. An image received from a
video camera or a host computer or an image scanner
or the like is A/D converted by an A/D converter 2
before it is variable-length encoded by an encoding
unit (1) given reference numeral 3 by the above-

20 described so-calléd ADCT system. At this time,
control coefficient K is, as Q1 which is a constant
value, cohpressed for one frame of the image. As a
result, compressed information quantity B1 is
obtained so as to be transmitted to a calculating

25 unit 5.

Simultaneously, the image is also variable-

length encoded by an encoding unit (2) given



fiirst ‘'quanti zi ng neans for quantizing the i mage data
quanti zi ng step; second quanti zi ng neans for ¢

with first
uanti zi ng the inmage

data with second quanti zi ng 5 step; and third quantizing nmeans for

qguanti zi ng the i mage data with thiig quanti zing step, wherein the
first, second and third quantizing nmeans>perform gquantizing in
paral l el and the difference between the second quanti zing step and
the third quantizing step 10 is larger ‘than the difference between the
first LS RmedAd 1NBy SPRONG, AUAM d 1 ABES KA U,

condi tion thataﬂie f?gét qugnt?2|ng step ng(t)he g%con ¥ quanti zi ng step

and the thiTd gquanii NG nd,CRontrol EHEEELBEEENE K LM
Anot her object of the present I nvention is to

S &f@entaleror der.
brovi an al gorithm

for conpressingisfd 46Nt antRY81lue, comprédseéd fdre@shd raiamd lPithee.

Anot her obj ect of the present invention is to

reduced the nenory

capacity. 20 image. AsAROBEU16D] E6hpHésdd® NHRHMHtioH Yilan®ityS tO

satisfactorily reproduce an inage.
5 B2 is obtained so as to be transmitted

calculating unit 5. Reference numeral

to a

6 represents

an image data delay unit for delaying the image,

which has been A/D-converted, by about
frame.

10 Reference numeral 7 represents

one image

an encoding

unit (0) for compressing and encoding the optimum

control coefficinet K = Q, calculated by a linear

approximation of Ql‘ Q2' B1 and B2 in the calculating

unit 5 so as to cause compressed and encoded data to

15 be stored in a transmission buffer memory 8.

Quantity Bo

of data compressed and encoded with the

optimum control coefficient K = Q0 is previously

stored in a memory such as a ROM, a RAM and the like

s0 as to be transmitted to the calculating unit $ in

20 which it is calculated.:

Reference numeral 9 represents

a transmission

path comprising a transmission medium such as ground

waves or an optical space or the like exemplified by

an optical fiber, a satellite or microwaves in a case

25 of the instantaneous transmission. If

the same is

the accumulated transmission, it is a storage medium

such as a tape type medium exemplified

by a digital

15



Ot her "and further objects, features and advant ages of the invention

w Il be appear nore fully fromthe follow ng description. 25

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a structure bl ock
di agram whi ch - 10 - 1
illustrates a first embodi nent of the pré3ent i nvention;

Fig. 2 illustrates an image to be transmtted In a structure

according to the enbodi nent of the 5 present invention;

ot B g SRR 8L BRETELRE o s SRR SRR, 5B,

structure view wpiGRo! Yk 8L88n optical disk or the like or a

solid medium such as a semiconductor memory.
The transmission rate is determined depending
5 upon the quantity of information about the original
image, the compression rate and a required
transmission time such that it is varied from seQeral
tens of Kbits/second to several tens of Mbits/second.
On the other hand, data received through the
10 transmission path 9 is temporarily stored in a
receiving buffer memory 10 so that compressd and
encoded data read from the receiving buffer memory 10
is extended and decoded in the decoding unit 11 with
optimum control coefficient Q0 which has been
15 received simultaneously with the above-described
data item. Then, it is digital-to-analog converted
a D/A converting unit so that an image is transmitted
through a terminal 13.
Referring to Figs. 2 and 3, the present
20 invention will now be described in detail. Fig. 2
illustrates an example of an image to be transmitted,
one frame.of the image being an A/D converted image
composed of 1280 pixels, each of which is constituted
by 8 bits, in the horizontal direction and 1088
25 pixels in the longitudinal direction. The data
capacity of one image is made of 1,280 x 1,088 x 8§ =

11,141,120 bits. 1If the image is transmitted as a



10 a second embodi ment of the present invention; Fig. 5

Illustrates a cal cul ating net hod according to a second enbodi nent of
t he present i nventi on; Fig. 6 illustrates a calculation
flow 15 according to a second enbodi nent of the present i nventi on;
Fig. 7 is a structural block diagram - 16 according to a conventi onal
exanpl e; Fig. 8 illustrates an ordinary variable- 20

| engt h encodi ng system Fig. 9, in detail, illustrates thé
ordi nary varj abl e-1 ength encodi n 10

i |1 ust rat est t he"PEH] i 8RS 7 & wesRd %fs%ocgﬁ??%?/%%‘é?'?q & é}ftggll and

I nformati on~quantit : lustyates the rel ationship
bet ween c%?ﬁ?éfirﬁﬂﬁﬂﬁﬁfﬁgﬁt§a§HdCF§FBiﬁa?¥oﬁe 1 es;
Fig. ,12 | l l-JSt rﬂ,eﬁifﬂ, li't!)r txh%ro g-et3§4|,393,600 bits/second must be
used.
5 On the other hand, the transmission path is

usually arranged to act at a predetermined‘
transmission rate. Therefore, an information
quantity which exceeds the predetermined transmission
rate will cause & ruptdre to occur and thereby the

10 transmission cannot be made. Assuming that a
transmission path, the transmission rate of which is
36.0000 Mbits/second, is used and as well as assuming
that the redundant degree except for image
information such as a sink code, an ID code and a

15 parity is 5%, the transmission rate at which image
information is able to be transmitted is 34.2000
Mbits/second and fhereby the compressed information
quanfity for one image (one frame) is 1.1400
Mbits/frame. Therefore, the image for one frame must

20 be compressed to a degree which is 10.23% or less.
Furthermore, dummy data composed of the residual
quantity:' 1,140,000 - (11,141,120 x 0.1023) =
263.424 bits/frame, that is, 263.424 x 30 = 7,902.72
bits/second must be inserted.

25 Assuming that the control coefficient is a
certain value and thereby the compressed information

quantity of a certain image is 10%, the capacity of



1 cal cul ating nmethod according to a fourth enbodi nent of the present

I nventi on; Fig. 13 illustrates a calculating flow

according to the fourth enbodi nent of the present 5 invention;

Fig. 14 illustrates a further-detail ed cal cul ati ng net hod according to
a fifth enbodi ment of the present- ilffventi on; Fig. 15
illustrates a calculating flow 10 according to the fifth enbodi nent of

t he present i nventi on; Fig. 16 is a block diagram which

UCEHAS RIS I b R 2 SRS o e B e LT R
which illust r:ﬁg?%{lge%o% %g S %e%?tdh%&uagtgfog 58?5(?@}6(%1‘3-' encodi ng

syst em whi ch

. < {334,233,600 x 0.1) = 776,640 bits/second must be
inserted.
5 Assuming that the control coefficient is a

certain value and thereby the compressed information
quantity of a certain image is 11%, the capaéity.of
image information is 334,233,600 x 0.11 = 36,765,656
bits/seconds and thereby dummy data of 34,200,000 -

10 (344,233,600 x 0.1)= -2,565,696 bits/second which
exceeds the transmission rate of the transmission
path, causing a rupture to occur.

Therefore, it is necessary to constitute a
structure in such a manner that the target

15 compression rate is made to be 10.23% and optimum
control coefficient Q0 is given to the encoding unit
(0} given reference numeral 7 shown in Fig. 1 in
order to obtain an approximate value which does not
exceeds the target compression rate 10.23%.

20 Fig. 3 illustrates a process of determining
optimum control coefficient QO' wherein a case in
which the information éuantity is compressed and
encoded to about 1/10 by the so-called ADCT sysfem
is illustrated. |

25 The encoding system is arranged to be
similarly to that -shown in Fig. 8 such that 8

horizontal pixels x 8 longitudinal pixels are



Fig. 18 illustrates a quantization process shown in Fig. 17; 20

Fig. 19 illustrates a quantization process showmn in Fig. 17,

Fig. 20 illustrates a sixth enbodi ment of the present invention;

Fig. 21 illustrates the sixth enbodi ment of 25 the present invention; and
Fig. 22 illustrates the enbodi ment shownd mr Fig. 16.

- 12 - 1 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS First
Enbodi nment A first enbodi ment of the present invention S

characterlzfd |nli Eeg ggggrol coefficient,

-

10

15

20

25

a DCT sub-blockK ;gthhe DCT conversion
is performed in units of the DCT sub-blocks before
the conversion coefficient is linearly guantized.
Each conversion coefficient has a different
quantizing step size which is made to be a value
obtained by multiplying an 8 x 8 quantizatipn matrix
element shown in Table 1 by K, the 8 x 8 quantizétion
matrix being employed while taking the difference’
in each conversion coefficient of the visual
sensitivity for sensing the guantization noise into
consideration. The value of K is used to control the
image quality and the quantity of generated data so
that the above-described desired compression ratio of
about 1/10 is realized. After the quantization has
been completed, a DC conversion component is, as a
subtraction value from zero, subjected to a one-
dimensional forecasting between adjacent sub-blocks.
Then, the forecasted error is huffman-encoded. Then,
the quantization output denoting the forecasted
error is divided into.gfoups so that the
identification number of a group which includes the
forecasted.error is huffman-encoded before the value
of the quantization ocutput in the group is expressed
by an isotonic code. AC conversion component except
for the DC component is encoded in such a manner
that the above-described quantization output is

zigzag scanned from the low frequency component to



5 which a desired information quantity can be obtai ned, I s obtained at
the tinme of conpressing a noving inmage I n each i nage data, the desired
i nformati on quantity bei ng obtained in such a nmanner that Nis nade to
be continuous integers, plural trials are perfonred in 10 such a
manner that the Nth control coefficient 1% - small and as well as the
N+l th control coefficient Is large, and the desired information
quantity is obtai ned by-a primary approxination made with the

f t it ted by the t I f d 15 by the Nth
contr o cock 11 il LeRaurREs: FaTpRRen . PREhiGy Yeher ot ed by § he
t I f th trol ffi
Azzlcgrd:oﬁg ?En?he %’bl(#qé:a&ésff’%%acﬁ%g %(r]‘gref ﬁ%fESSICé’Zf[#;\Mt&gé‘Puggnpressed
d t ed | ue.
Therdrore. & dbsbiBhg Bebh Al 0ehdS d Bl RERRS S e
can be reduced rﬂﬂﬁe B&ht éhbpbﬁﬁ Qﬂheé?éalAMeﬁ ofbt%taQ.nUt such that it

will?“not be rupture y t | mage can easi e3|gne Furt her nore,

25 the comn§ rolcd3afifdiehe8t nb$a "Bt th&sh %lﬁm@@oefflca.ents

positioned in front of it are caused to form a pair
so as to be huffman encoded. At this time, two
control coefficients Q1 and 02 are selected and
relationships:Q1< QO and Q0 < Q2 are held.

10 Fig. 3 illustrates the relationship between
control coefficient K for an ordinary one image frame
and compressed information quantity Y. The above-
described relationship between Y and K is expressed
by function g, that is, ¥ = g (K), where function g

15 is considered such that it extremely approximates
a log curve expressed by:

Y=g (K) =p log K+ (g
(where p and q are coastants} = ... (1)
Then, encoding of control coefficient Ql is

20 performed in the encoding unit (1) given reference
numeral 3 shown in Fig. 1 so that compressed
informatian quantity B1 is obtained.

Furthermore, encoding of control coefficient
Q2 is performed in the encoding unit (1) given

25 reference numeral 3 shown in Fig. 1 so that

compressed information quantity B. 1is obtained.

2
In the calculating unit 5 shown in Fig. 1,



kmage-qual ity can be obtained fromthe sane i mnage and as wel |

as the
frame joining, searching, editing -
13 - 1 functions and the like can easily be realized in a case
where the transmi ssion path conprises a recordi ng medi um such as a
magnetic tape or a recording neci W8 - In addition, in a case where
t he 5 above-descri bed technology is applied to a still | mage
system whi ch has no buffer nenory and in mhich no feedback is
performed, the time required to | ete transm ssion of I mage
can be spec1f|éUStralghtFﬁrfhéFnere(WnﬁF &g Pe&EFrQB“FGanﬁgrd one
10 | mge -can be made to be a redeternlned q antlty Then,
t he enbodlnentW@F°Ph€°BP§§§ﬁttV%v@ﬁ&W?ﬁ1 PPAndRameBadstFi bed with

reference to the._ dr

10

15

20

25

calcu ategS

- B Q, - B Q. * B
y =21 P2k« 2 = - To - (2
Q -9 Q, 1 2 1

Transformation is performed so that the following
equation is obtained:

o Q- Q)Y -0,y * 0By (3

2 1

Then, by making B0 shown in Fig. 3 to be the
desired copression ratio (10.23%) so that optimum

control coefficient QO can be obtained by

'substituting B0 into Y in Equation (2).

0, = (Q - Qp) Bg = 9 By * 7By (4

B, - By

Aetually, eince:the compressed informafion
quantity generated with optimum control coefficient
Q0 is a value on Y = g (K), it is Bo. Since equation
(1) is a downward-convex log curve, the straight,
which connects two points on the downward-convex
curve, necessarily is positioned on this curve as
shown in Fig. 3. This means a fact that: B0 > B0 =1e]

that the desired compression ratio is not exceeded in



Fig. 1 is a structural block diagram which Il lustrates an i mge
processing apparatus according 15 to the present invention. An inmage
received froma vi deo canera or a host computer or an inage scanner
or the like is A/D converted by an A/D cg?verter 2 before it is
vari abl e-1 ength encoded by an encodi ng” T unit (1) given reference
nuneral 3 by the above- 20 descri bed so-called ADCT system At this

tire, control coefficient Kis, as Qerr] which is a constant

val ue, cpnpiesggﬁ,ﬂg; one f r.agg t | PRGR. o £Sa upt r&ulle, conpressed
i nformation quan ityégi is og%btgﬁﬁed go %s ?o‘ﬂ%‘??%nsnitted to a

cal cul ati ng Ziﬂidiﬂétéi. Si mul taneously, the inmage is also
vari abl e- engt h encoded by an encoding unit (2) given

B 14.' . Since Ql' Q2 and BO of Equation (4) are known

constant values and therefore it is necessary to be

5 capable of obtaining only Bl and 82 by a trial of
encoding. Therefore, the encoding units (1) and (2)
respectively given reference numerals 3 and 4 sﬁown
in Fig. 1 are required to generate only the
compressed information quantity.

10 Although the calculating unit 5 shown in Fig.
1 calculates the above-described Equation (4), the
calculation may be performed by using a CPU or a
look-up table which uses a ROM or a RAM or the like.

Although the above-described embodiment is

15 arranged in such a manner that the relationship
between the control coefficients and the compressed
information quantities are expressed by a log curve,
the actual relationship is sometimes different from
this such that it can sometimes be approximated by a

20 quadratic curve or a tertiary curve depending upon
the way of the quantization and the type of encoding
employed in the encoding unit. However, any of the
cases are commonly characterized in that each curve
is a downward-convex curve (the tangent is always

25 present below the curve). Therefore, the above-
described method of determining the control

coefficient can be effectively employed because



1 r'eference nuneral 4 by the so-called ADCT system At this tine,

control coefficient Kis, as Qerr], which IS a constant val ue,
conpressed for one frame of the i mage. As a result, conpressed

i nformati on quantity 5 Blerr] is obtained so as to be transmtted to a
calculating unit 5. Reference nuneral~62%epresents an i mage data
delay unit for del aying the inmage, whi ch has been A/ D-converted, by
about one i mage frame. 10 Ref erence nuneral 7 represents
an encodi ng [_conpr and .encodi ng the optinmm

cont rol coeffl%fi nthtLé l?tbO('%[ e??fr%%% ‘?h YV E i near appr oxi mat i on
of Qerr], Y edddon ﬂgg%ﬁggtB[err] I n the cal cul ati ng unit 5 so as
to cause conp d data to 15 be stored in a transni ssion
buffer menory 8. aptity gq:rgq, ed with the
opt i frum cont r ol coefflf‘(g'lgc‘;ntQ % 2 QI‘U |%%%ﬁ§% %gtegr ed in a

mermory such a%ﬁwat@s%wééegn& h&nz&é&ﬁnent of seheaqntageb%nhbaaam tted to
the ‘cal culating unit 5in 20 which it is calculated

S apparatus according to the present 1nvent10n. An
image received through a terminal 20 is A/D cohverted
by an A/b converter 21 before it is variable-lengfh
encoded by an encoding unit (1) given reference
numeral 22 by the above-described so-called ADCT

10 system. At this time, controllcoefficient K is,
as Q1 which is a constant value, compressed for
one frame of the image. As a result, compressed
information quantity Bl is obtained so as.to be
transmitted to a comparison and calculating unit 26.
15 Simuitaneously, the image is also variable-length
encoded by an encoding unit (2) given reference
numeral 23 by the so-called ADCT system. At this
time, control coefficient K is, as Q2' which is a
constant value, compressed for one frame of the
20 image. As a result, compressed information quantity
82 is obtained so as to be transmitted_to a
comparison.and calculating unit 26. The same is
similarly variable-length encoded by an encoding unit
{3) given reference numeral 24 by the so-called ADCT

25 gystem. At this time, control coefficient K is, as

Q?, which is a constant value, compressed for one



‘Ref erence numeral 9 represents a transm ssion path conprising a

transm ssion medi um such as ground waves or an optical space or the

i ke exenplified by an optical fiber, a satellite or mcrowaves in a

case 25 of the instantaneous transmggion. |If the sane is t he

accunul ated transmi ssion, it is a stofag medi um such as a tape type

nedlunlexenplified by a digital - 15
1 VTR or a DAT or the like, a disc-like nediumsuch as

floppy d|s§ or.an opggqgl di sk or e_l @ Siid nedlun1such as
a sen1conductor € lmage. 5@ kggFr%ngﬁ$%sf%% rate is determ ned

dependlng -~ 5
t he corﬁ)nr essl on ra%%tedké’ réqw rBB@EEhQ@ 80048 {11 1 gi nal

i mage, transm ssion tinme such

that it is Var%féinénﬁ%e?ﬁw dhe compak88®nOhnibiéséeESONTY hixeveral tens

of Mits/secon
26. Furthermore, the same is similarly variable-

5 length encoded by an encoding unit (4) given
reference numeral 25 by the so-called ADCT system.
At this time, control coefficient K is, as Q4, wﬁich
is a constant value, compressed for one frame of the
image. As a result, compressed information quantity
10 B, is obtained so as to be transmitted to the
comparison and calculating unit 26.

Reference numeral 27 represents an image data
delay unit for delaying the image, which has been
A/D-converted, by about one image frame. Reference

_15 numeral 28 represents an encoding unit (6) for
compressing and encoding the optimum control
coefficient K = QO calculated by the comparison and
calculating unit 26 soc as to cause compressed and
encoded data to be stored in a transmission buffer

20 memory 29.

Reference numeral 30 represents a
transmissién path. Data received through the
transmission path 30 is temporarily stored in a
receiving buffer memory 31. Compressed and encoded

25 data read from the receiving buffer memory 31 is, in
the encoding and decoding unit 32, extended and

decoded with optimum control coefficient QO which has



On the other hand, data received through the 10 transmission path 9 is
tenporarily stored in a receiving buffer nmenory 10 so that conpressd
and - encoded data read fromthe receiving buffer menory 10 S
ext ended and decoded in the decoding unbé 11 with opti mum contr ol
coefficient Qerr] which has been 15 ecei ved sinultaneously with the
above- descri bed data item Then, it is digital-to-anal og converted

a DA converting unit so that an inage is transmtted t hrough a

termnal 131 peen received 5@%8&%5990&91{4gsThé%f”E% 3s @h@nggsent 20

i nvention will now be descri bed det ali | ustrates an

exanpl e of an toma@e1bg BenteRBEdl thethe D/A c&nﬂexftre&rr@,sofsot kfakmage being
an A/ D converted inage conposed of 1280 pixels, each of which is

constituted an imdye8ibi tSankMitbea hoFrom ot @ refinaACct3gQn and 1088 25
plxels in the longitudinal direction. The data capacity of one imge

is made of 1,280 x 1, @B8nx Bhe second ldmdddindetx Rift The blrekbati mage is
trandmitted as a
5 invention will now be described with reference to
Figs. 5 and 6.

Then, a description will made with reference
to a case in which an image to be transmitted is,
as shown in Fig. 2, similar to that according to the

10 above-described first embodiment and image for one
frame is compressed to 10.23% or smaller,
respectively.

That is, it is necessary to constitute a
structure in such a manner that the target

15 compression rate is made to be 10.23% and optimum
control coefficient QO is given to the encoding unit
{0) given reference numeral 28 shown in Fig. 4
in order to obtain én approximate value which does
not exceeds the target compression rate 10.23%.

20 Fig. 5 illustrates a process or determining
optimum control coefficient QO.

The.encoding system si arranged to employ
the so-called ADCT system shown in Fig. 8 similarly
to the first embodiment.

25 Then, an assumption is made that four control

coefficients Ql' QZ' Q3 and Q4 are selected which

hold relationships Q1 < Q0 and QO < Q4.



- 16 - noving i mage at a speed of 30 franes/second a high

speed transm ssion path capabl e of realizing 11,141,120 x 30 =
334,-233, 600 bits/second nust be used. 5 On the ot her

hand, the transm ssion path is usual |y arranged to act at a

pr edet er m ned transnission rate. THeré&fore, an information

quantity which exceeds the predeterm ned transm ssion rate will cause
a rupture to occur and thereby the 10 transm ssi on cannot be nade.

Assum ng that a transni ssjQn .path, t transm ssion of which is
36. 0000 Moits/second, igf%ég% ii&f%é)iﬁaﬁ tgg s ﬁﬁ%ﬁés£9§ éé%é%ﬁnthe

Eundant 0" GaREESEI ST CLITR x sor I BITARD SYE"fagd SLfcoce: o
information is ghiecbRpPEsdd@Niid et iloh J0adP?Py Y. The above-
described relationship between Y and K is expressed
5 by function g, that is, ¥ = g (K).
In this state, Y = g (K) extremely
approximates to a log curve.
Then, encoding of control coefficient Ql'is
performed in the encoding unit (1) given reference
10 numeral 22 shown in Fig. 4 so that compressed
information quantity B1 is qbtained. Encoding of
control coefficient Q2 is performed in the encoding
unit (2) given reference numeral 23 shown in Fig. ¢
so that compressed information gqguantity B2 is
15 obtained. Encoding of control coefficient o J is
performed in the encoding unit (3) given reference
numeral 24 shown in Fig. 4 so that compressed
information quantity B3 is obtained. Enccding of
control coefficient Q4 is performed in the encoding
20 unit (4) given reference numeral 25 shown in Fig. 4
so that compressed information quantity B4 is
obtained.- Then, the flow of the comparison and
calculating unit 26 shown in Fig. 4 will now be
described with reference to Fig. 6.
25 In the comparison and calculating unit 26
shown in Fig. 4, target compressioﬁ information

gquantity B, is subjected to comparisons with Bl’ B,.

0



NbitéVsecond and thereby the conpressed information

I mge .(one franme) is 1.1400 Moi t s/ frame. Therefore,
frame nust 20 be conpressed to a degree which is 10.

Furt hernore, dummy data conposed of the %fsidua

gquantity for one

23% or | ess.
gquantity: 1,140,000

the image for one

- (11,141,120 x 0.1023) = 263. 424 pits/frame, that is, 263.424 x 30 =
7,902. 72 bits/second nust be inserted. 25 Assum ng that
the control coefficient is a certain value and thereby the conpressed

information g aAH3BLI b¥tQindaC téﬂé‘édB%%idb§c%Q%@dtEgmgéeéghhy of

- 17 - 1 imdge inférmation is 334,233,600 x 0

bits/seconds aaddt BaEEBYngUEFYadaddckltntd #)0<080,- 8,
= 776, 640 bits/second nust be

83 and B0 < B4,

to obtain N with which B

respectively (steps Sl to

0

<(834,83% 600 x 0.1)

S4) so as

holds a relationship BN <

5 B,= Byi1 (wherein N is a positive integer) (steps

0=

85 to S7). If N is obtained, an error takes place in

the subject case (step S9).

At the time at which N is detected, straight

line Y = aK + b (where a and b are constants) which

10 connects (QN, BN) and (QN+1'

B +l) to each other is

calculated in the comparison and calculating unit 26

shown in Fig. 4. As a result, control coefficient K

is obtained from Equation (5):

15 g = Oner )Y - QuupBy * @

N-B

N+l (5)

: BN+1 - BN

Then, by making B, shown in Fig.

0

5 to be the

desired compression ratio (10.23%) so that optimum

control coefficient QO can be obtained by

20 .
substituting BO into Y in Equation (S5).
Qg= (Ope1 = %) Bp ~ Onu1"By * O Bywr | (6)
BN+1 - BN
25 Actually, since the compressed information

quantity generated with optimum control coefficient

QO is a valuve on Y - g (K), it is B,. This means a

0



inserted. 5 Assuming that the control coefficient is a

certain value and thereby the conpressed information

quantity of a

certain image is 11% the capacity of i mage information is 334,233, 600
x 0.11 = 36, 765, 696 bits/ seconds and t hereby dummy data of 34, 200, 000
- 10 (344,233,600 x 0.1)= -2,565,696-bi2zls~second whi ch exceeds the
transm ssion rate of the transm ssion path, causing a rupture to

occur. Therefore, it is necessary to constitute a

structure ;ﬂ such a manner that the target conpression rate is nade to
be 10.23% and opfFhubiat: Rpdt By s@oéf‘\aftcfcéﬁt d@éf—'?? PTBF D t he
encodi ng un+t é ven ref erenge nuneral shown in Fig.. 1 in

order to obtainFaRt FnﬂﬁfqﬁQFGelﬂhPEN g68&s- no'tphere OXScedlfs the target

conpression rate.l 3 illustr

f
det erni ni ng" rlﬁgt?gaﬁnQRHﬁﬂHﬁ ¥EO§PﬁléggﬁFm¢f§F?T gﬂﬁér%ﬁ rocﬁ:ieoln

whi ch the infor antity is conpressed and
by the so-call egggf%glk%;/st em is illustrated.

encoded to about 1/10

Among the above-described values, Ql' Qz, Q3.

Q4 and B0 are known constant values in

the apparatus

and therefore it is necessary to be capable of

obtaining only Bl' BZ' 83 and B4

by the trial of

- encoding. Therefore, the encoding units (1), (2),

10 (3) and (4) given reference numerals 22, 23, 24 and

25 shown in Fig. 4 are required to generate only the

compressed information quantity.

Although the above-described Equation (6) is

calculated in the above-described comparison and

15 calculating unit 26 shown in Fig. 4, the calculation

may be performed by using a CPU or the

like or a

look-up table which uses @ ROM or a RAM or the like.

Although the above-described second embodiment is

arranged in such a manner that the number of the

20 encoding units for generating only the

encoded

information quantity is made to be four, the above-

described number can be increased, resulting an

effect to be obtained in that the optimum control

coefficinet infinitely approximates the desired

25 compressed information quantity while being limited

to be smaller than the same. As a result, encoding

can efficiently be performed. Therefore, the present



25 - The encoding systemis arranged to be simlarly to that
shown in Fig. 8 such that 8 hori zontal pixels x 8 |ongitudinal pixels
are - 1 collected into a DCT sub-block and the DCT conversion

is performed in units of the DCT sub-bl ocks before

t he conversion

coefficient is linearly quantized. - B&h conversion coefficient has a

di fferent 5 quantizing step size which is nmade to
obtained by nultiplying an 8 x 8 quanti zation matriXx

be a val ue
el enent shown in

Tabl e 1 by
t aki ng the

sensitivity=-for _se
value of Kis uf&H

10

15

20

25

, the 8 x,8 quanti zatjon mat ri x belngégngloged whi | e

i ffePERREION 15| ok ISt %ithe OV

sing.t he quantjzation .noise, i 0 consj derati on. The
BBl d5h e e 2REhESEA

?5 ing units. Furthermore,
the above-described ordinary encoding system as shown
in Fig. 8 is employed in the encoding unit for the
purpose of easily making the description, another
encoding system may be employed. 1In addition, in the
above-described case, the DCT unit shown in Fig; 8 is
commonly employed in the encoding units. Therefore,
the necessity of possessing the same by a plurality
of numbers and therefore they can be unified into
one unit.

The frequency convefsion is not limited to
the DCT but another orthogonal conversion such as the
Adhamal conversion or the like may be employed.

In addition, the present invention is not

limited to the block size arranged to be 8 x 8

' pixels.

Furthermore, the encoding method after the
quantization has been completed is not limited to the
Huffman encoding method. For example, an
arithmetical encoding method or a run-length encoding
method ma§ be employed.

In addition, the present invention is not
limited to the primary approximation but a struéture
in which an approximation of the linear approximation
is employed is included in the scope of the present

invention.

f9 he visual 10



i'mage ‘quality and the quantity of generated data so t hat the
above-.descri bed desired conpression ratio of about 1/10 is realized.
After the quantization has 15 been conpleted, a DC conversi on conponent
Is, as a subtraction value from zer subj ected to a one-

di mensi onal forecasting between adjacent Sub-bl ocks. Then, the
forecasted error is huffman-encoded. Then, the quanti zati on out put
denoting the forecasted 20 error is divided into groups so that the

i dentificatijon number ofay éﬁ“éﬂbdé“ﬂééggidﬁﬂg to théo§§g@§5@d error
‘of thée quan

i s huffnan-encoded before the value tizationh output in the
group Is eXPreS§§dentionP¥fﬁH‘d&%ﬂé¥ﬁ¢3d¥“@%mp%@sQQ8V&é§éOB?ﬁogponent except

25 for the DC conmponent is encoded i'n such a manner at the
above-descri bedsguagtadedt DIy W8 Rindrolled. zi gzag scanned fromthe | ow
frequency component to - 19 -

Third Embodiment

-
”

5 A third embodiment of the present invention
comprises a means for obtaining a desired information
gquantity at the time of performing compressing 6f
each image data for one frame in such a manner that
the control coefficient with which the desired

10 inforamtion can be obtained is processed such that N
is made to be continuous integers, plural trials are
perfomred in such a manner that the N th control
coefficient is small and as well as the N+1 th
control coefficient is large, and the desired

15 information quantity is obtained by a primary
approximation made with the inférmation guantity
generated by the trial performed by the N th control
coefficient and tﬁe information quantity generated by
the trial performed by the N+1 th control

20 coefficient.

In addition, the structure of the third
embodimenf is characterized by a means for deforming
the first-order term or the zero order term or the
zero order term and the first-order term of the

25 obtained primary approximation.

The basic block structure according to this

embodiment is arranged to be similarly to that shown



1 the hi gh frequency conponent. That is, the si gni ficant

coefficients are classified into groups dependi ng upon their val ues and
the-identification nunber of the group and the nunber of the invalid
5 coefficients held between significant coefficients positioned in
front of it are caused to forma pair - 30 -so as to be huffman encoded. At
this tinme, two control coefficients (Qerr] and JQerr] are selected

and relationships Qerr] < err] and Qerr] < @err] are held. 10
Fig. 3 iIIuitrates t he rel ationship between control coefficient K for
an ordinary onel?ngb%'f ane and conpressed information quantity Y.

e Ao oS oT T T A R e esRe Y, A Kok S G s

by function g, that is, ere function™g S consi dered

h that it . | JEat. : d by:
such et Lt SrLSetPLaaRe P o cich, BT L gBLESF S Y

Then, encodi ng ghe&OMM N1 LORJdrGIent Jerr] is
5 In a case where the information gquantities
when the quantization is performed with control

coefficients Q1 and Q2 are B, and B, respectively and

1 2
as well as the original information quantity is Bb,

the control coefficient when the same is obtained by

10 linear approximation Y = aK + b as shown in Fig. 10
becomes QO‘ Furthermore, actual information BO‘ when
the quantization is performed with control

coefficient Qo holds a relationship B,.' >B causing

0 0’

a rupture to occur.
15 Therefore, by adding predetermined

information quantity B (a constant) to approximation

Y = aK + b obtained with information quantities B1

and B approximation Y' = aK + b + B can be

2'
obtained. Then, quantization with control

20 coefficient QOB obtained with desired information

quantity B, is performed so that the actual

0

information quantity becomes BO“. As a result, a

relationship B,* < B, and thereby the quantity

0 0
becomes information quantity B0 or less. Therefore,
25 information can be quantized and compressed so as to

be transmitted while preventing a rupture.

Since Y = q (K) is, in Fig. 10, ordinarily a



20 ~‘perform&*d in the encoding unit (1) given reference nuneral 3

shown .in Fig. 1 so that conpressed I nformati on quantity Bl is

obt ai ned. Furt hernore, encoding of control coefficient
Qerr] is perforned in the encoding unit (1) given 25 reference nunera
3 shown in Fig. 1 so that conpresséd-information quantity Blerr] is
obt ai ned. In the calculating unit 5 shown in Fig. 1

- 20 - 1 a straight Y =aK + b (wherein a and b are constants)

i oh CONneCt sa SR UshpLotE] 5cPhebEblaBld Ldertle Bidl) 1o

-

described constant 8 holds a relationship 8 > 0. By
adding B thus-determined, the possibility of
occurrence of a rupture can be decreased. The
5 structure may be arranged in such a manner that B is
set manually fo the calculating unit S in accordance
with the supplied image or the same is automaticaily
set in accordance with the characteristics of the =~
image.
10 Fig. 11 illustrates control coefficient K and
information quantity Y in a case where approximation
Y = ak + b shown in Fig. 10 is transformed (amended)
into ¥Y' = (a + ¢) K+ b + B. As desc¢ribed with
reference to Fig. 3, by performing quantization with
15 desired information quantity By and control
coefficient QOaB obtained by approximation Y = (a +
@) K+ b + B, the dctual information quantity becomes
BO“ which holds a relationship BO“ < BO' Since the
information quantity is desired information quantity
20 BO' quantization and compression can be performed so
>t as to transmit information.
Fufthermore, it is preferable that ¢ holds a
relationship @ > 0 similarly to B.
According to the above-described embodiment
25 of the present invention, the above-described primary
approximation is corrected. As a result,

quantization compression can be performed while



Transformation is perforned so that the follow ng equation i s obtained:

10 . K=TJerr] Then, by making B[err] shown in Fig. 3
to be the desired copression ratio (10.23% so that optinmum 15
control coefficient (ferr] can be obtaj by substituting B[err] into
Y in Equation (2). derr]=Terr] Actual |y,
since the conpressed information quantity generated with optinum
control coefficient Qerr] is avalue onY =g (K), it is B[err].

Since equajgion tihg' § PugPYPURLHsCOlY hd Qehatel Y8, ahhemEbeabant ,
whi ch connects%ﬁﬁgegoin?s on ?he domnmard-convexa@%S cSrveT %ecessarily IS

posi tioned on thigpeUiRewRSch the SHPMMizfidh cdntrbli goBEEnEiantact that:
Blerr] > B[err] $o

. and the information quantity hold a special
relationship.

) Furthermore, the present invention is not
limited to the primary approximation. For example,
a structure in which a linear approximation or the
like is employed is included in the scope of the :

present invention.

10 Fourth Embodiment

2 fourth embodiment of the present invention
is characterized in that a control coefficient, with
which a desired information quantity can be obtained,
is obtained at the time of compressing a moving image

15 in each image data, the desired information quantity
being obtained in such a manner that N is made to be
continuous integers, plural trials are performed in
such a manner that the N th control coefficient is
small and as well as the N+1 th control coefficient

20 is large, and the desiréd information quantity-is
obtained by a primary approximation made with the
informatidn gquantity generated by the trial performed
by the N th control coefficient and the information
gquantity generated by the trial performed by the N+l

25 th control coefficient.
Furthermore, the fourth embodiment is

characterized in that, in a case where the desired



‘that the desired conpression ratio is not exceeded in

- 21 - 1 any case. Therefore, the risk of a rupture can be

el i m nat ed. Since Qerr], err] and B[err] of Equation (4)
are known constant val ues and there$ re it is necessary to be 5
capabl e of obtaining only B[err] and B[ by a trial of encodi ng.
Therefore, the encoding units (1) and (2) respectively given reference
nunerals 3 and 4 shown in Fig. 1 are required to generate only the

conpr essed 'an.@%EhQngHaHLEEY ty s larger tha WHRUAR FbhRakabaul ating

unit 5 shown in Fig. tcliiat es the above-descri bed Equatlon (4),
the cal Clg@in'tQ RO%I”BEnQEaE’ééanﬁﬁe by 1451 Rfhae GRWYnORha first | 0ok-up

tabl e which uses a a RAM or” the liKke. Al t hough the

above-descri be¢opthkedi ¢BBEfhi&ient as a result of the trial of a
plurality of variable-length compressing and encoding

5 with M-types of control coefficients, or in a case

where the same is smaller than the information
quantity generated by the trial made with the M fh
control coefficient, the control coefficient for
variable-length encoding is encoded as a

10 predetermined constant value.

Since the baéic block structure according to
this embodiment is the same as that shown in Fig. 1,
its description is omitted here.

Fig. 13 is a flow chart for the calculation

15 to be performed in the structure according to this
embodiment.

In a case where the image is very simple such
as a color bar and the original information quantity
is small as designated by a curve shown in Fig. 12B

20 as a result of a trial performed by using two control
coefficients Q, and Q, shown in Fig. 1, a relatinship
Bo > BlB is held (S101) and the calculating unit 5
shown in Fig. 1 transmits Q1 to the encoding unit 7
while making QO = Ql‘

25 In a case where the image is, as designated
by a curve shown in Fig. 12A, very complicated such

as a zone plate and the original information gquantity



15 -arranged in such a manner that the relationship - between the
contraql coefficients and the conpressed I nformati on quantities are
expressed by a log curve, the actual relationship is sometines
different from this such that it can sonetines be approxi mated by a
20 quadratic curve or a tertiary cur-vé4dependi ng upon the way of the
quanti zati on and the type of encodi ng enpl oyed in the encoding unit.
However, any of the cases are conmonly characterized in that each
curve i s a .downwar d- convex curve (the tangent is_alwa 25 present
bel ow t he &ur #8) VeTFhtREeI%ras QIﬁ§S§H6v8& the fr @%c??ﬁ@ﬁnW§¥§8ﬁ of
determ ni ng t he t I.Ci '

because g usiggnt&glcontrol(ﬁggg f%&%g sC8T beégég?célvilgfepﬁgoyed

above-descri i sti .
A cribedgporas f"{,'ssg'f%% is held (S102) and the
calculating unit 5 shown in Fig. 1 transmits QMAX -
5 5 to the encoding unit 7 while making Q0 = QMAX =

{S104). 1In a case where B2A < Bo A BlB' Qo'is
calculated similarly to the first embodiment (S105).
As a result, the desired compression ratio"
is not exceeded in any case and a rupture will not
10 take place on the transmission path.

Fifth Embodiment

A fifth embodimeﬁt of the present invention
is a modification to the second embodiment. Since
the basic structure is the same as that shown in

15 Fig. 4, its description is omitted here.

Fig. 15 is a flow chart for the calculation
to be performed in Fhe structure according to this
embodiment, the flow chart being basically arranged
to be the same as that shown in Fig. 6.

20 In ‘a case wﬁere the image is very simple such
as a color bar and the original information quantity-
is small as'designated by a curve shown in Fig. 14B
as a result of a trial performed by using four
control coefficients Ql‘ Qz, Q3 and Q4 shown in Fig.

25 4, a relationship B0 > B1B is held and the calculating

unit 26 shown in Fig. 6 performs a transmission to the

encoding unit 0 while making Qo = Q1 (S9).



Second Enbodi nent Fig. 4 is a structural block diagram which
Illustrates a second enbodi nent of the inmge encodi ng 5 appar at us
according to the present invention. An i mage received through a
termnal 20 is A/D converted by an A/D converter 21 before it is
vari abl e-1 ength encoded by an encodi>ng unit (1) given reference
nunmeral 22 by the above-described so-called ADCT 10 system At this
time, control coefficient Kis, as Clerr] which is a constant val ue,
conpressed]for one franme of t he i mage. a resulé sed
information quantity BfRr3]|c3se d‘ﬁ’t%enéd‘es&"ﬁ‘get &Speds esf?'g%é?ﬁ?tted to a

conpari son and calculatln t, Si nul t I
vari abl e- 1 engt R cuﬁﬁ%d%5§££ 'hﬁ”éhc&é@hggéﬁyﬁg§§§ ¥§5ﬁgr $€$gﬁcgs a0

nuneral 23 by the So- caII d ADCT tenh_éga hi.s at #ge u
coefticient K P§, a§ fr ginadoARfeRratirhied conpressed f or

one frame of th sﬁfee as, raesru t@%”@i—%éiegel:%%é@tﬁfn quantity

Blerr] is obtalned S ransm ted conpar1 son and
cal cul ating unhEl&&'fJ@? E@Hg%df;coeff1c1ents Ql' QZ’ Q3 and Q4, a

relationship B0 < B4A is held and the calculating
unit 26 shown in Fig. 6 performs a transmission to

the encoding unit 0 while making Q0 =5 (SiO).

= Quax
Although the above-described embodiment is
10 arranged in such a manner that the relationship
between the control coefficients and the compressed
information quantities are expressed by a log curve,
the actual relationship is sometimes different
from this such that it can sometimes be approximated
15 by a quadratic curve or a tertiary curve depending
upon the way of the quantization and the type of
encoding employed in the encoding unit. However,
any of the cases are commonly characterized in that
each curve is a downward-convex curve (the tangent is
20 always present below thé curve). Therefore, the
above-described method of determining the control
coefficienf can be effectively employed because of

the above-described characteristics.

Sixth Embodiment

25 In general, in a case where &n image signal
is transmitted, the transmission path possesses a

transmission capacity per unit time. Therefore, it



siniiarly vari abl e-1 engt h encoded by an encodi ng unit (3) given
reference nuneral 24 by the so-called ADCT 25 system At this tine,

cont-rol coefficient Kis, as Qerr], which is a constant val ue,
conpressed for one - 23 - 1
frame of the image. As a result, conpre8sed I nformati on quantity
Blerr] is obtained so as to be transmtted to the conparison and
cal culating unit 26. FurthernDre the sane is simlarly variabl e- 5
| engt h encoded by an encodln% unit gi ven reference nuneral 25 by
the so-cal | &d ASCPT&fETaRLe hatAththc???mWh?ﬁﬁHQQﬂ fromes M¥Sént K is, as

Qerr], whi<h I S a.constant val ue, ressed f f f th
image. As a redifl tXaBSMitLEdeati Ar BFﬁg?F%ﬁm t"?ci’%?"%rlégn%[ 8%%?910 obt :i ned

S0 as to be transn}a%%dlhggghethe quantity of the code to be

. transmitted be a quantity fixedl§n units of frames
5 or image blocks. Although the overall gquantity of
the code can be adjusted by changing the quantization
step coefficient in the quantization process, the
gquantization step coefficient must be forecasted }
in order to cause the overall quantity of encoded
10 data to be included in the set code quantity because
the quantity of encoded data is different depending
upon the image. The relationship between the above-
described quantization step coefficient and the
overall quantity of the encoded data establish a
15 monotone decreasing function. Furthermore, an
average image is expressed by a logarithmic curve as
shown in Fig. 18.
As a method of estimating the quantization
step size by utilizing the above-described
20 characteristics, there ﬁas, according to the above-
described embodiments, been suggested a method ih
which the éuantization step coefficient is processes
from the quantization to VLC at each of a plurality
of different points, the quantity of the code at each
25 point is measured and the primary approximation
between the measuring points is performed.

Fig. 19 illustrates the above-described



conparison and cal cul ating unit 26. Ref erence nuneral 27

represents an i nage data delay unit for delaying the i mage, which has
been Al D-converted, by about one image frane. Reference 15 nuneral 28
represents an encoding unit (0) for. conpressing and encodi ng the

opti mum contr ol coefficient K = Q-eBf] -cal cul ated by the conparison
and calculating unit 26 so as to cause conpressed and encoded
data to be stored in a transm ssion buffer 20 nenory 29.

Ref erence nuneral 30 represents a transm ssi on gath.,Data recei ved

through thet — metRed i a%Hise Hatth the AYPEMBRFER IS TR F¥Fin a
Facei ving buf f ks HUARFALoRL [ABoVR, the aSARESEREEH meam e I un {32
ﬁgge?ded_anq is mé§¥§¥§§ig@té1é¥%¥aqgg§cggtggé &éﬁﬁ&%fﬂé”Bo{Kéﬁr] whi ch
and the region between the measuring points is
5 discriminated. Then, the region between the two
measuring points and indicating the discriminated
region is primary-approximated so that the |
quantization step coefficient is estimated.
However, the above-described method
10 encounters a problem in that many measuring points
must be provided in order to reduce the error from
the set quantity of the code, the plurality of
measurement operations must be performed in parallel
in order to shorten the time required to complete the
15 treatment and the size of hardware of the apparatus
cannot be reduced if the number of the measuring
points is increased in order to improve the accuracy
of the measured results.
According to this embodiment to be described
20 later, there is provided an encoding apparatus for
quantizing conversion data obtained by converting
image inférmation into a reading frequency region in
units of blocks composed of a plurality of pixels and
for variable-length encoding quantized conversion
25 data, the encoding apparatus comprising means for
measuring the quantity of code by, in parallel,

performing quantization to variable-length encoding



- 24 - 1 been received sinultaneously. Then, it is digital-

to-anal og converted in the D/A converter 33 so that an inmage is
transmitted froma term nal 34. Then, the second enbodi nent of
t he present 5 invention will now be described with reference to

Figs. 5 and 6. Then, a desg®iption will nmade with reference
to a case in which an inage to be transmtted is, as shown in Fig. 2,
simlar to that according to the 10 above-described first enbodi nent and

i mage for one frame is conpressed_to_ 10.23% or snal |l er,

respectivety. (VLC) with a prrgetesmined| Ry B ira ottt e a
Pructune Lh SHRThA IS LIS 1S LA gelg 1R SITseS ey Gt 15 rmde o
eneoding UN1 ¢ ooty YALS' SEoHES AU FpRA LS4 D
COHHFGSSIOH r%&%n QZ% %ﬁn step coefficient for a desired gquantity
5 of the code by a linear approximation, wherein the
interval between the points at each of which the
quantity of the code is measured are widened in
proportion to the quantization step coefficient.
Since the structure is constituted in such

10 a manner that the interval between the points at
each of which the quantity of the code is measured
is set as described above, the approximation error of
the estimated quantization quantity can be relatively
approximated to a constant value in comparison to a

15 case in which the measuring points are equally
disposed with respect to the quantization step
coefficient. In particular, in a case where the
quantity of the quantized code is large, the interval
between the measuring points can be narrowed.

20 Therefore, an effect can be obtained in that the
approximation error of the above-described estimated
quantizati&n quantity can be reduced. As a result,
the estimation accuracy of the quantity of the
quantized code can be improved while necessitating

25 a small number of measuring points.

Fig. 16 is a block diagram which illustrates

a sixth embodiment of an encoding apparafus according



o

20 - Fig. Sillustrates a process or determning opti mum contr ol

coefficient Qerr]. The encodi ng system si arranged to enpl oy
the so-called ADCT systemshown in Fig. 8 simlarly to the first

enbodi ment. 25 Then, an assunption is nmade that four control
coefficients Qerr], Qerr], Qerr] and @ferr] are selected V\/mch hol d
relationships Qerr] < Qerr] and Qerr] < err].

- 25 - Fig. S5illustrates the relationship betmeen

cont ol c0eL! | ol eNnd Ll Q0ULRZEYn OBRg! BB LEALSIn sucn AT COMP essed

i nf or mati on" quan  el'at] onshi p between Y

and KC1s_expr esyad eri,% éotheuggfeggntgmwahm,lg apdL{d8 to a
e, =9 ( extrefrely
N . transmission apparatus for transmitting an image
5 signal.

5 Referring to Fig. 16, reference numeral 322
represents an input terminal for receiving a digital
image signal. The image signal supplied for each
line is, in a block forming circuit 324, divided into
blocks each of which is composed of, for example, 8

10 longitudinal pixels and 8 horizontal pixels.

Pixel data in each block is converted into
data about the frequency region in a DCT conversion
circuit 326. The above-described conversion data
is temporarily stored in a memory 328 and as well as

15 the same is linearly quantized in quantizing circuits
338a to 338n with different quantization step
coefficients kl tq kn received from generating
circuits 334a to 334n for generating the
predetermined quantization step coefficients k, to

20 k- According to this embodiment, quantization step
coefficients kl to kn generated in the generating
circuits 534a to 334n are not made in such a manner
that the step interval is equalized as shown in Fig.
19 but the same is widened in inverse proportion to

25 the quantity of the quantized code as shown in Fig.

22.

Data quantized by the quantizing circuits



approximates to a log curve. Then, encoding of control
coefficient Qerr] is performed in the encodi-ng unit (1) given

reference 10

nuneral 22 shown in Fig. 4 so that conpressed

information quantity Blerr] is obtained. Encoding of control
coefficient Qerr] is perforned in the éAcodi ng unit (2) given

reference numeral 23 shown in Fig. 4 so that conpressed information
quantlty Blerr] is 15 obtained. Encoding of control coefficient (Jerr]

performed in the encoding unit

24 shown |ﬁ Fi

of t’he conparl

ferenc

nuner al

3
4 nit 333841 % 13Bn 1@or‘fﬁ‘|ré§|§éa Leh %hllﬁﬁ\a’g&#{% htity Blerr] is
obt ai ne co t ffi
encoding 20 SRR 409 A therorefGo ARGy &t e%eéLLa# R e
that conpressed #ﬁ” {ﬁgﬂééﬂ‘o %ghkéf|ﬁg°%gv?r th béé%&ﬁihgﬁ@ﬁﬁhd.the fl ow

uni 26 shown I n Wi

[l now be

described wthy %@%g{serh ot tt(}halfxsgu.thE ﬁérﬁ but only!fhé htfuw ig¥on and

cal dul ati ng uni

quantity Bg 'Stﬁ%“%éﬁ%‘%%1ﬂ%d%%¥%ﬁrb§98§emﬁih1§[€féism1€¥éﬁrﬂo a

10

15

20

25

calculating circuit 342.
In the calculating circuit 342, code

quantities nb, to nbn at each measuring point and

1
set code quantities nbo determined from the
transmission rate are subjected to a comparison so as
to approximate a measuring point which is larger than
nbO and nearest nb0 and a measuring point which is
smaller than nb0 and nearest nbo are approximated by
a straight line. As a result, quantization step

coefficient k, with respect to set code quantity nb0

0
is estimated before it is transmitted to the
quantizing circuit 330. The quantizing circuit 330
receives conversion encoding data transmitted after
it has been delayed by a predetermined period by the
memory 328 so as to perform the linear quantization
with estimgted quantizing step coefficient k0 before
its result is supplied to a VLC 332.

In the VLC 332, the variable-length encoding
operation is performed so that its result is
transmitted to the transmission path through a

terminal 336 while extremely reducing the error with

respect to a predetermined transmission rate.

tar get conpressi on | nf ormati on
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o - - 26 - 1 Blerr] and Blerr]

obt ai ned by the above-descri bed conpressing and encoding trial such
that Blerr] [err] Blerr], Blerr] [err] B[err], Blerr] [err] Blerr]
and B[err] [err] B[err], respectively (steps S1 to S4) so as to
obtain N with which B[err] holds a relatfbnship BNN 5 B < B[err]
(wherein Nis a positive integer) (steps S5to S7). If Nis obtained,
an error takes place in t he subj ect case (step S9). At

the time at_which N is detected, st wh
and b are cbnstants) wRCERTIEHY E%nﬁgétﬁb?ffeQ?ﬁcriﬁ%ﬂwﬂSrﬁﬁﬁHrfcfer?]e :
Blerr]) to each ot he

ani t 26 e SRR L N e R e T e

obtalned fron]E%Pa%hOGu85lization step coefficient k extremely

approximates a log curve. Therefore, the
5 quantizafion step coefficient is selected in such

'a manner that the measuring points are set in an
expotential function manner as shown in Fig. 20 ;o
that, for example, the interval between the measured
results of the code quantities is made to be

10 equalized and the quantization error is made to be
constant.

Furthermore, an image of a type which
encounters a quantization error because of its large
code quantity can be processed to improve it in such

15 a manner that the measuring points are, as shown in
Fig. 21, set adjacent to the points as each of which
the quantization step coefficient is small.

Then, this embodiment will now be described
in detail with reference to Figs. 16 and 22.

20 First, two quantization step coefficients
k3 and k4 are selected, k3 and k4 being ;rranged
to hold the following relationships witﬁ optimum
quantization step coefficient kO:

k3 <-k4, ko < k4

25 Referring to Fig. 16, the liner quantization
and the VLC are performed with the quantization step

coefficients k3 and k4 so that compressed code



»

15 - K=Tlerr] Then, by meking Blerr] shown in Fig.

5 to be the desired conpression ratio (10.23% so that optinmm
control coefficient Qerr] can be obtained by 20 substituting B[err]
into Y in Equation (5). , Qerr] =Jerr] 25

Actual ly, since the conpressed informnetid@n - gquantity generated with
opti mum control coefficient Qerr] is avalueonyY - g (K, it is
Bl[err]. This neans a - 27 -

fact that: r] > B[err] so that the desired conpression

B[ er
1l [quantlties nb3 and nb4 are obtained. Referring to

nb3) and point (k4, nb4) are

-

Fig. 22, point (k3,
connected to each other by a straight line so that
estimated value ko' of the quantization step

5 coefficient is obtained from code quantity nbo set
for each predetermined period.
Actually, since optimum gquantization step
coefficient kO with respect to nbo is on a curve
.shown in'Fig. 22, compressed code qqantity nbo' with

10 respect to ko' and nb0 always hold the following

relationship:
nbo' < nbo
As a result, the desired code quantity cannot

be exceeded in any case so that it can be quantized.

15 As a result of the above-described structure,
in a case where the code quantity is small and
thereby the estimated error of the quantization
step coefficient becomes small, the measuring points
is decreased. In a case where the code quantity is

20 large and thereby the error becomes large, the
measuring points are increased. Therefore, the
estimation'accuracy of the quantization step
coefficient can be improved.

Although the above-described embodiments are

25  arranged in such a manner that the size of the formed

block is made to be 8 x 8, the size may be varied.

Furthermore, an orthogonal conversion



rati'o i s not exceeded in any case. Therefore, the risk of a rupture

I n the transm ssion path can be prevent ed. 5 Anong t he
above-descri bed values, err], Qerr], qerr], Qerr] and B[err] are
known constant values in the apparatus and therefore it is necessary
to be capabl e of obtaining only B[%?r], Blerr], Blerr] and B[err] by
the trial of encodi ng. Therefore, the encoding units (1), (2), 10
(3) and (4) given reference nunerals 22, 23, 24 and 25 shown in Fig.

4 are required t ner at . _ :
Al t hough t he adé@é S %eﬁvﬁqﬁa?génef%3999ﬂ3¥Q§§9 CFQB@QPS%'?E ?Egntlty.

above- descplbe% g rison and 15 calculating unit 26 shown in Fig. 4
t he cal cul ation mp T may be perforned by using a CPU or the like or a

| ook-up table which usey 3eBOMiBEq2aE6M Oraddrdinee to the ifalgeough the

above- descr’i bed second enbodi nent is arranged in such a manner that
the number of ce%gmgeQg@gkﬁguﬂnhééof@inﬁeﬂfr@@ eenyt the encoded
i nformati on quantity is nade to be four, the above- descri bed nunber

can be inckeasgghven?Sdhnt,i Redfata quantity for a predetermined
region can be set to a desired data quantity while
reducing the quantity of hardware and exhibitiné
satisfactory high accuracy.

The above-described embodiments are not

10 limited to a moving image but the same can be applied
to a still image.

Furthermore, the portion to which the image,
which has been A/D converted is supplied is not
limited to the monitor. It may be a printer such as

15 laser beam printer or an ink jet printer.

In addition, a plurality of the encoding
unit may be arranged to act in parallel. As an
alternative to this, it may be arranged to act
sequentially in a case where software of a computer

20 is used. -

Although the invention has been described in
its érefefred form with a certain degree of
particularly, it is understood that the present
disclosure of the preferred form has been changed in

25 the details of construction and the combination and
arrangement of parts may be resorted to without
.departing from the spirit and the scope of the

invention as hereinafter claimed.



effect to— t the optimum control coeffi cinet

I nfinitel desired 25 conpressed information quantit
whi t e bei %gﬁ"ﬂlﬂmm,ﬂm” I'm) be smaller than the sane. As a result,

encodi ng * Can effitiently be perfo d. Therefore, the present }
- 28 - 1 invention is not limte o the above-descri bed nunmber
of the encoding units. Furthernore, although t he above-descri bed
ordi nary encodi ng system as shown in Fig. 8 is enployed in the
encodi ng upit whar thecrLadmeppugpose of easily nmaking the description,

anot her encodi ng system nmay be enployed. In addition, in the
above-descri bed case, 1t heaARGImggé t p SEOEk iy Fé;ﬁ)ar%th§ compné‘m&l)nl y

enpl oyed in the encoding units. Therefore, he necessity of
possessing the sane bynpuplweanstFor inputting lmage data;

first encoding means for encoding the image
5 data with first parametér:
second encoding means for encoding the image
data with second parameter:; |
first counting means for counting the first
amount of encoded image data encoded by said first
10 encoding means; .
second counting means for counting second
amount of encoded image encoded by said second
encoding means; and
calculating means for calculating third
15 parameter, with which the image data is encoded to a
predetermined amount of encoded data, in accordance
with both of the first and the second amounts of

enéoded image data.

20 2. . An image processing apparatus according
to Claim 1, wherein said calculating means calculates
the third pérameter by using a primary approximation

in accordance with the first and the second amounts.

25 3. An image processing apparatus according
to Claim 1, wherein said first and second encoding

means respectively include quantizing means and said
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10 - of n e they can be unified into one unit.

The frequ %Emg)ﬂ, s not limted to t he DCT but anot her

or t-hogonal *coh as the Adhamal conversion or the |ike may
be enpl oyed. 15 * In addition, the present invention is not
limted to the block size arranged to b@ 8 x 8 pi xel s.

Furthernore, the encoding nethod after the quanti zati on has been
conpleted is not limted to the 20 Huf f man encodi ng nmet hod. For
exanpl e, an arithnetical encoding nethod or a run-1length encodi ng
met hod maylbe RRPPBGERK 1S a quantizing|teReition, the present invention is
not i mted to the prinmary approximtion but a structure 25 I n
whi ch an approxi mation of the linear apprOX|nat|on is enployed is

I ncl uded |n t he scope of the present on.
. 4. An image proce551ng appara us according

to Claim 1, wherein said first and second encoding

5 means perform encoding in parallel.

5. An image processing apparatus according
to Claim 1, wherein the value of said second
parameter is larger than that of said first parameter

10 and said first amount is larger than said second

amount,

6. An image processing method comprising
steps of:

15 input step of inputting image data;

first encoding step of encoding the image
data with first parameter:

second encoding step of encoding the image
data with second parameter:

20 first counting step of counting the first
amount of encoded image data encodéd in said first
encoding step:

second counting step of counting second
amount of encoded image data encoded in said second

25 encoding step; and

calculating step of calculating third

parameter, with the image data is encoded to a
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- 29 - 1 As descri bed above, according to the present :

I nventi on, yantity of conpressed data can satisfactorily be

cont-rol | eduwm'm"mmm odi nment 5 A third enmbodi nent of the

present in g Mhprises a neans for obtaining a desired

I nformation quantity at the tine 6P perform ng conpressing of

each image data for one frame in such a manner that the contro

coefficient with which the desired 10 inforantion can be obtained is

processed such that N_ . s made to be c i_nuous .i nteger lural trials

are pe%foﬁ?@geFﬁr§68ﬁdaaﬂﬁﬂﬁEr°fnﬁﬂc 4%§:ﬁa#ﬁ'céﬁtngoraanggoefficient

is small and a i%%lko%ﬁ ; etﬁglfir2¥ and(¥ﬁ;'g¥co gegkbgh%gtoks large, and
y 1S 0 by

the desired 1 I'nTormti on quanti ai ne a primary
approxi mation ggd hHth 59 §oformation quantity generated by the
triaf perforrregﬁ y ?he R % control coefficient and the information
quantity generated by

5 7. An image processing apparatus comprising:

input means for inputting image data:;
first encoding means for encoding the image
data with first parameter;
second encoding means for encoding the image
10 data with second parameter:
first counting means for counting first
amount of encoded image data encoded by said first
encoding means; and
second counting means for counting second
15 amount of encoded image data encoded by said second
encoding means,
wherein, in a case where said first and
second amounts of encoded image data is deviated from
a predetermined range, the image data is encoded by

20 using a predetermiﬁed parameter.

8. An image processing apparatus according
to Claim 7, wherein said first and second encoding
means perform encoding by employing orthogonal

25 transformation.

_ 9. An image processing apparatus according
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the trial performed by the N+1 th control 20 coefficient. In

addi ti om;—the—strueture of the third enbodi nent is characterized by a
nmeans foe”"ﬂu the first-order termor the zero order termor the
zero ord ;"mul,l#,nll rst or der terr;nof the 25 obtained prinmary

a prOX|nat|oﬁ L e basi ¢ B¢k structure according to this
enbodlnent IS arranged to be S|n1IarIy to that shown

- 30 - 1 in Fig. 1. Fig. 10 illustrates a case in

whi ch cont ol tﬁsﬁllgme%gi&ﬁe%i&%ﬁ 'ﬁgw%wdoge%uaat Eh¥odifg! d a

special relatio case where the inforfation
quantities = mpeans perform encoding in parallel.

10. An image processing apparatus according
5 to Claim 7, wherein said input means sequentially

inputs a plurality of pictures.

11. An image processing apparatus accordihg
to Claim 7, further comprising memory means for

i0 storing said predetermined parameter.

12. An image processing method comprising
steps of:
input step of inputting iﬁaée data;
15 first encoding step of encoding the image
data with first parameter:
second encoding step of encoding the image
data with second parameter;
first counting step of counting first amount
20 of encoded image data ericoded in said first encoding
step: and
seéond counting step of counting second
amount of encoded image data encoded in said second
encoding step,
25 wherein, in a case where said first and
second amounts of encoded image daté is deviated from

a predetermined range, the image data is encoded by
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when t he guanfi7atinn is performed with control coefficients Qerr]

and C{err] err] respectively and as well as the
ori gi nal i "#ﬂi y is Blerr], the control coefficient when
the same is 0 calme | i near appyoximation Y = aK + b as shown in

Fig. 10 becones Clerr]. Furthernore, actual information Blerr] when
the quantization is perforned with control coefficient Qerr] holds a
relationship Blerr] > B[err], causing a rupture to occur. 15
Ther ef or e, 1by a@dh@gappgd@éeéﬁm{ﬁgh paramdt¥Qr mation quantity [err] (a
constant) to approxi mation = aK + b obtained with information
quantities B[err] and B[err], approximation Y = aK + b + 8 can be

obt ai ned. Then, quantization with control 20 coefficient Qerr] obtained
Wi th.desired informati ®8. An impgentprocds{sdmyg] appagether nred so that the

act ual ~information quantity becomes B[err]." As a result, a
rel ati onshi p Becemprisin@terr] and thereby the quantity becones
information quantity B[err] or less. Therefore, 25 i nformati on can be

quanti zed &nd conpr ess&dpgb means for inpyd tingndmegeedatihi | e preventing a

rupture. ] L.
first quantizing means for quantizing the

image data with first quantizing step;
second quantizing means for quantizing the
image data with second quantizing step; and
10 third quantizing means for quantizing the
image data with third quantizing step,
wherein said first, second and third
quantizing means perform quantizing in parallel; and
the difference between said second quantizing
15 step and said third quantizing step is larger than
the difference between said first quantizing step and
said second quantizing step on condition that the
first quantizing step, the second quantizing step and
the third quantizing step increases in this
20 sequential order.
14; An image processing apparatus according
to Claim 13 further comprising counting means for
" counting the amount of image data quantized by said

25 first, second and third quantizing means.

15. An image processing apparatus according

—_—

—
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Since Y = g (K) is, in Fig. 10, ordinarily a
- 31 - 1 downward convex, it is preferabl e that

deseri bed constant [err] holds a relationship [err] Bﬂ %Bni ", tg
[err] thus-determ ned, the possibility of occurr can

be decreased. The 5 structure may be &Pranged in such a manner that [err]

S set manually to the calculating unit 5 in accordance "with the
supplied i nmage or the sane is autonatically set i n accordance with the
characteristics of th 11 illugtrates
control coeffi E?eﬁ%a’r{“a%ﬁ f“rth?ﬁf?ﬂW%So‘ﬁ‘gq@é'ﬁFﬁfﬁ |'He%“%a€%rv\here

apprOX|nat|ﬂn IS transfo& meaI(amended)

into Y = (a +P’éj’°?<$§,lfbg ﬁq%rﬁqpuw% %&; Yi id 1npu

. . in accordance with the amount counted by said

counting means.

5
16. An image processing apparatus according
to Claim 15, wherein said processing means performs
variable-length coding.
10 17. An image processing method comprising
steps of:
input step of inputting image data:
first quahtizing step of quantizing the image
data with first quantizing steps;
15 second quantizing step of quantizing the

image data with second quantizing step; and
third quanpizing step of quantizing the image
data with third quantizing step;
wherein said first, second and third
20 gquantizing steps are executed in parallel;
the difference between said second quantizing
step and séid third quantizing step is larger than
the difference between said first gquantizing step and
said second quantizing step on condition that the
25 first quantizing step, the second quantizing step and

the third quantizing step increases in this

sequential order.
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reféTence to Fig. 3, by performng quantization with 5\\\\7§ﬁﬁwai\\\\\‘
I nformati on quantity B[err] and control coeffi CHW/ mjfmmﬂ ned by
s <

approximation Y = (a + a) K+ b + [err], the actuale
guantity becones Bl[err]™ which holds a relationship B[er [err].
Since the information quantity is @&%iTed information quantity 20
Bl[err], quantization and conpression can be perforned so as to
Lrﬁgsnit inforn?tion. Furthernore, it is preferable that a

olds a relationshpp a,> 0 sim/larl o [err]. Accordin
to the above-descri bed?éhboﬁ?n‘érﬂ?ge Z%ro%%(s%ﬂé& parpéJsaernattulsnvention, t he ’
above;descr+be%oaﬁgg§5x . approximation is corrected. As a result,
guanti zati on conpression can be perfornmed while

- 32 - 1 preventing @ hUBLYT FofVATpU L tidl IR dataln | Mage of
first encoding means for encoding the image
5 data with first parameter; '
second encoding means for encoding the image
data with second parameter:; .
first counting means for counting first
amount of encoded image data encoded by said first
10 encoding means;
second counting means for counting second
amount of encoded image data encoded by said second
encoding means; and |
calculating means for calculating third
15 parameter, with which the image data is encoded to a
predetermined amount of data, by a primary
approximation by using the_first and the second

amounts of encoded image data.

20 19. An image processing apparatus according
to Claim 18, wherein said first and second encoding
means respectively include quantizing means and said

parameter is a quantizing step.

25 20. An image processing apparatus according
to Claim 18, wherein said first and second encoding

means perform encoding in parallel. —
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a t&be I n which the quantization control coefficient ---iﬂELlﬂ?

I nformati on quantity hold a speci al relatlonshlp

Furthernore, the present invention is not limte I"Imﬂa ,"mmrﬂ
approxi mati on. For exanpl e, a structure in which ”ﬂ
approxi mation or the like is enpltyed is included in the scoﬁe 6f the
present invention. 10 Fourt h Enbodi nment A fourth

enbodi ment of the present invention is characterized in that a
control cogqfficient ' g%ﬁi t ity can be
obt ai ned, 1 S obtalnedAgtl?%géqgﬁgzo o % ?&?ﬁgga5§§3?ﬁgﬂbnaée 15

in each i mage Q@té%a&ﬁelgeshﬁggeiﬂfigénVéﬁﬂé %Ha%%hhysecond bei ng obt ai ned

in such a manner that N IS nade continuous iIntegers, plura

trials are per fp%ﬁr@ﬁ@té? is lar§ée NeadiAr dehakilihe iNskhpaeakeebr
coefficient is Il and”as well as the N+1 th control coefficient

20 is large, aﬁadsbma ﬂessfe&néﬁ@rimtlaz@equ&mbht ¥ali@ secondobtained by a
primary approxi mati on nmade with the

S amount.

22. An image processing method comprisiﬁg
steps of:
input step of inputting image data:
10 first encoding step of encoding the image
data with first parameter:
second encoding step of encoding the image
data with second parameter:;
first counting step of counting first amount
15 of encoded image data encoded in said first encoding
step:
second counting step of counting second
amount of encoded image data encoded in said second
encdding step; and
20 calculating means for calculafing third
parameter, with which the image data is encoded to a
predetermihed amount of data, by a primary
approximation by using the first and the second

amounts of encoded image data.

25
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i'nf'ormation quantity generated by the trial perforned by the Nt
control coefficient and the information

trial perfornmed by the N+1 25 th control coefficient.

quantity generated by th

/

in a/

1

Furthernore, the fourth enbodi nent is characterized in that,

case where the desired - 52 - - 33 -
information quantity is larger than pherhpEer mation quantity
generated by the trial made with th _E$$ST§£ control coefficient as a

result of the trial of a jwagy PRBEBSSIMGOAPYARAPES €-| ength conpressing and

encodi ng 5

with Mtypes of control coefficients, or in a case

where the sane is smaller .than the informti enerated b
the trial nmade with t hAo\VifRIe procggﬁf?%lééég%?§%§(ﬁﬁ?i%ﬁh %ogtrol Y
coefficient for , jnput’8ehiecrhe"IhBueRERy iede ANGITIS0 AT s

10

15

20

25

encoding device for encoding the image data with
first parameter; a second encoding device for
encoding the image data with second parameFer: a
first counting device for counting the first améunt
of encoded image data encoded by the first encodihg
device: a second counting device for counting second
amount of encoded image data encoded by the second
encoding device; and a calculating device for
calculating third parameter, with which the image
data is encoded to a predetermined amount of encoded
data, in accordance with both of the first.and the

second amounts of encoded image data.

\
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10 predeterm ned constant val ue. Since the basi WW
own in

structure according to this enbodinent is the sane as that s

Fig. 1, its description is omtted here. Fig. 13 is a
flow chart for the calculation 15 to be perforned in the structure
according to this enbodi nment . In a case where the inmage
is very sinple such as a color barsgnd the original information
gquantity is small as designated by a curve shown in Fig. 12B 20 as
aresult of atrial performed by usi nqABS®RAZIM( r Ol coefficients
Qerr] and Qerr] shown in Fig. 1, a relatinship Blerr] > B[err]

is held (S101) and the cal ciMzad3 rRRQQEISING APPARATMMN in Fig. 1 transmts
Qerr] to the encoding unit 7 while making Qerr] = @err]. 25

In a case where the i magg iSnaS Heded3an@d apparatlQ¥ @ney¥tdenghown in Fig.
12A, very conplicated such as a zone plate and the original

information quandn tyhput device for inputting image data; a first
encoding device for encoding the image data with
first parameter; a second encoding device for
encoding the image data with second parame?er: a
first counting device for counting the first amount
of encoded image data encoded by the first encoding
device; a second counting device for counting second
amount of encoded image data encoded by the second
encoding device; and a calculating device for
calculating third parameter, with which the image
data is encoded to a predetermined amount of encoded
data, in accordance with both of the first and the

second amounts of encoded image data.

FIGURE 1

-1‘53 hanbalt S ) -"‘:"’“-‘! _F'.' [
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34 - 1 is very large as a result of the trial perfornmed by qéuqt+si By
two control—eoefficients Jerr] and err], a relationship Blerr] <

B[err]n”m"muﬂl nd t he cal cul ati ng unit 5 shown in Fig. 1
trans , Z[g,TStothe encoding unit 7 while making Qerr] =

Qerr] & In a case where B[err] < B[err] [err] B[err],
Qerr] |s calculated simlarly to the first enbodi nent (S105).
As a result, the desired conpression.raj4.0 i s not exceeded in any case
and a rupture will not 10 take place on the trapsm Ss ]ﬁ*&tTh' Fifth
Enbodi ment A fifth enbodi nent of ﬂﬁ@ﬁé@ml nvention IS
a nodi ficati What 8 ddmgedpcond enbodi ment. Since the basic structure is

the same as that shown in 15 Fig. 4, its description is omtted here.
Fig. 15 is alfl owAslimage frocessitpappatatusl comippising:  to be performed in the
structure accordi Put meang ‘or inputting image data;
first counting means for counting a first encoded data amount
corresponding to first encoded image data encoded by using a first control
coefficient which determines the first encoded data amount;
second counting means for counting a second encoded data amount
corresponding to sccond encoded image data encoded by using a second control
; coefficient which determines the second encoded data amount; and
generating means for generating encoded image data corresponding to the
image data input by said input means in accordance with both the first and second
encoded data amounts,

wherein said first and second counting means perform counting operations

of the first and second encoded data amounts on the same image data in parallel.

2. An image processing apparatus according to claim 1, further comprising
determining
means for calculating a third control coefficient by using the first encoded data

amount and the second encoded data amount.

o

3. An image processing apparatus according to claim 1, further comprising
first and second
encoding means each of which includes quantizing means and said control

coefficient is a quantizing step.

4. An image processing apparatus according to claim 3, wherein said first
and second

encoding means perform encoding in parallel.

Q\éaéﬂ\— S A 4\
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enbodl—nEﬂHhe—ﬂ-@w_chaLt bei ng basically arranged to be the sane as

that s 20 In a case where the image is very sinple
such mmmmﬂ"mm and the original information quantity S
smal | as désignadt ed by a curve shown in Fig. 14B as aresult of a

trial performed by using four control coefficients Qerr], Qerr],

Qerr] and err] shown in Fig. 25 4, a relatﬁgﬂ%@g%&e&%‘%@> Blerr] is
. : : : ;

hel d and the cal cul ating unit 26. ghown in

transm ssion to the encoding unit 0 while making Qerr] = qerr] (89)
- 35 - 15.  An 1mave|m0ca:ssm$ epparatusacedrdingimgleimn 4, whereindhé v efd by
a curve shown in Eﬁg A, very conplicated such as a zone plate and
t he ori gi nal i nf JPHEYPB guantity is very large as a result of the

trial perforgmetoPdbefficient is larger than that of the first control coefficient and the first
amount of encoded image data is larger than the second amount of encoded image

data.

6. An image processing method comprising:

an input step of inputting image data ;

a first counting step of counting a first encoded data amount corresponding to first
Gt encoded image data encoded by using a first control coefficient which determines

the first encoded data amount;

a second counting step of counting a second encoded data amount corresponding

to second encoded image data encoded by using a second contro] coefficient

which determines the second encoded data amount; and

a generating step of generating encoded image data corresponding to the image

data input in said input step in accordance with both the first and second encoded

data amounts,

wherein said first and second counting steps are performed for generating the first

and second encoded data amounts on the same image data in parailel.

S 7. An image processing apparatus comprising :
input means for inputting image data;
first encoding means for encoding the image data with a first control coefficient
which determines a first encoded data amount;
second encoding means for encoding the image data with a second control
coefficient which determines a second encoded data amount;
first counting means for counting the first encoded data amount of image data
encoded by said first encoding means;
second counting means for counting the second encoded data amount of image

data encoded by said second encoding means; and

This is the replacement sheet
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5 ugigg four control coefficients err], Qerr], err] and Qerr], a

rel ati opgnawl; v err] is held and the cal cul ating unit 26 shown
in Fig. m H’ X! g nsm ssion to the encoding unit 0 while naking
Qerr] == erry = bs( ). Al t hough t he above-descri bed

enbodinent is 10 arranged in such a manner that the relationship
between the control coefficients and the conpressed I nformati on

guantities are expressed by a |l og curvgg. th ironship is
sonetines different fromthis such that it ?&ﬁ%@%’ﬁ%@%
approximated 15 by a quadratic curve or a tertiary curve dependi ng

upon the way of t.he quantization and the ty of encodi ng enpl oyed in
t he encodi ngg“ia‘ﬁﬁ“{“!‘g F%\?&%\T@f generating gpcodgd "P?%p(fags%) u e%{%"&d’é‘gﬁ%ﬁ‘rﬁ @mge

charact eri zeghtd thpht¥y said input@lls,cur ve i s a downward-convex curve (the
tangent is 20 alwadys present below the curve). Therefore, the
above- descr i Weeteimsaidgenerptingomeansibas o §irst mode dmwhish the encodeddmpgefldtat can be

effectively .enpl oved. because of. t h - i ) racteristics.
S xth Enbott epeHER i RER R W‘}hnb"é}éhheeggft?a?’?\r%&é’g‘gg‘ggeodgﬁg%‘g r‘J“g‘r‘?ghﬁ‘trsmge si gnal
and a second mode in which the encoded image data is generated by using a
predetermined fixed control coefficient which determines a third encoded data

amount.

G/ 8. An image processing apparatus according to claim 7, wherein said first
and second

encoding means perform encoding by employing orthogonal transformation.

9. An image processing apparatus according to claim 7, wherein said first
and second

encoding means perform encoding in parallel.

10.  Animage processing apparatus according to claim 7, wherein said input
means
sequentially inputs a plurality of pictures.
N
11.  Animage processing apparatus according to claim 7, further comprising
memory means

for storing said predetermined fixed parameter.

12. An image processing method comprising :
an input step of inputting image data :
a first encoding step of encoding the image data with a first control coefficient

which determines a first encoded data amount;
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Is transmtted, the transm ssion path possesses a transm ssi on

- 36

capacit (

transm

the quantity of the code to be

0 o Therefore, it
mﬂmﬂjmumml e that, in a case where one frame nust
c dly A rm ned nonent as a case of a novi ng i mage,

transmtted be a quantity fixed in

be

units of frames 5 or inmage bl ocks. Although the overall quantity of
t he code can be adjusted by changin . quanti ' te

coeffici ent

in the quantization process, the

coefficient nmust be forecasted in order to cause t he overall
of encoded 10 data éig be |nch§ ; in. the set ode ntltﬁ because
e n

the quantity?¥f°

Pt jeac ¢ WAEe JaERt hpeond config

The rel ati ongRERiQR WG A RiRRA%Econd encoded data amount,

a first counting step of counting the first encoded data amount of image data
encoded in the first encoding step;

a second counting step of counting the second encoded data amount of image data
encoded in the second encoding step; and

a generating step of generating encoded image data corresponding to the image
data input by said input step,

wherein said generating step has a first mode in which the encoded image data is
generated in accordance with both the first and second encoded data amounts and
a second mode in which the encoded image data is generated by using a
predetermined fixed control coefficient which determines a third encoded data

amount.

13.  Animage processing apparatus comprising :

input means for inputting image data;

first quantizing means for quantizing the image data with a first quantizing step ;
second quantizing means for quantizing the image data with a second quantizing
step; and

third quantizing means for quantizing the image data with a third quantizing step,
wherein a difference between said second quantizing step and said third
quantizing step is larger than a difference between said first quantizing step and
said second quantizing step when the first quantizing step, the second quantizing

step and the third quantizing step increase in sequential order.

14.  Animage processing apparatus according to claim 13 further comprising
counting means for
counting the amount of image data quantized by said first, second and third

quantizing means.
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descri bed guanti zation step coefficient and the overal |l quantity of
the encoded data establish a 15 nonotone decreasing function.

Furt her age i mage is expressed by a logarithmc curve as
snown I RGN )
z

As a nethod of estimating the quantization

step si e above-described 20 characteristics, there has,
according to the above- descri bed enbodi nents, been suggested a net hod
in whi ch the quanti zation step coefficient |s roce fromthe
guantization to VLC at each of a pIurallty REPLA &Nkﬁ points, the
quantity of the code at each 25 p0|nﬂ rs neasured and the prlnary

appr oxi mati on bet ween the neasuring points is perforned.

Fig. 19 illustrates the above-descri bed

- 37 - 15.  Animage processing apparatus according to claim 14 further comprising

processing means for
processing the input data input by said input means in accordance with the

amount counted by said counting means.

16.  Animage processing apparatus according to claim 15, wherein said
processing means performs

Wt variable-length coding.

17.  An image processing method comprising :

an input step of inputting image data;

a first quantizing step of quantizing the image data with a first quatizing

coefficient which determines a first quantizing amount;

a second quantizing step of quantizing the image data with a second quantizing

coefficient which determines a second quantizing amount; and

a third quantizing step of quantizing the image data with a third quantizing

coefficient which determines a third quantizing amount,

wherein a difference between said second quantizing coefficient and said third
Gt quantizing coefficient is larger than a difference between said first quantizing

coefficient and said second quantizing coefficient on the condition that the first

quantizing coefficient, the second quantizing coefficient and the third quantizing

coefficient increase in sequential order.

18.  An image processing apparatus comprising :

input means for inputting image data;

first counting means for counting a first encoded data amount corresponding to
first encoded image data encoded by using a first control coefficient which

determines the first encoded data amount ;

This is the replacement sheet
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1 met hotd—ef—estimating the quantization step size. As descri bed

above, tg g Al tep coefficient 1is neasured at a plurality of the
measuri n mﬂ” r ﬂﬂm'mend the regi on between the nmeasuring points is 5
di scrim nated. tThen,s regi on between the two measuring points and

I ndi cating the discrimnated region is primary-approximated so that
t he quanti zation step coefficient is estinated.

However, the above-described nethod .439. encmﬁﬁ%ﬁ&%@ﬁ@ﬁﬁ@n i n that
many . measuri ng points must be provided in order to reduce the error
from sesendeuntjngmeans,fopgounting & sefend encodpd datapinpyntgprresponding

measur enent erati ons st be perforned i.n parallel emclnoorder to
shorten the %F%quee&ﬁ(}eggm%e &%ﬁﬂcgﬁ%‘{?yh‘ésmg ;Egconé ?(_)é’gf) }‘r%%#lcéc the size of
hardwar e of hRhdeRANRES the second encoABd Bita Aous iEEdetérmidihe metig@s of the

measur i ng points is increased in order to ingir ove the accuracy
of the neasuddernigiggiatthird control coefficient whighcdesgraningg attbird eficededhddali ment to be

descri bed grgount,l Wi hich Q% ﬁnd.g§ dith ?svénqgﬁledatg a%?g&geir%ea RRBLAL (Hsdara?r

by a primary approximation by using the first and second encoded data amounts.

19.  Animage processing apparatus according to claim 18, further comprising
first and second
ot encoding means, each of which includes quantizing means and said control

coefficient is a quantizing step.

20.  Animage processing apparatus according to claim 18, wherein said first
and second encoding

means perform encoding in parallel.

21.  Animage processing apparatus according to claim 18, wherein the value
of the said second

control coefficient is larger than that of said first control coefficient and said first

amount of encoded image data is larger than said second amount of encoded

o image data.

22.  Animage processing method comprising :

an input step of inputting image data;

a first counting step of counting a first encoded data amount corresponding to first
‘encoded image data encoded by using a first control coefficient which determines
the first encoded data amount :

a second counting step of counting a second encoded data amount corresponding
to second encoded image data encoded by using a second control coefficient

which determines the second encoded data amount ;
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quanf | zi ng conversion data obtained by converting | mage i nformation
Into a redading freguene y——LeQJ.on I n units of bl ocks conposed of a

plurality ’ for variabl e-1ength encodi ng quanti zed
conver Si onﬂ"‘"ém"mgm encodi ng appar atus conprising nmeans for
nmeasuring the fuanti%ysof ~code by, in parallel m ng
quanti zation to variabl e-lIength encodi ng REPLACEMENP%EQ{

- 38 - 1 (VLC) with a predeterm neggpl ural quant i zation step
coefficients, and a cal cul ating nmeans for, from.t measured quantity
of the code, 2 defermiaingsigpot detcrmlauuriﬂm_réwml §?"@p¢1§@é’f’m?]¢ Heterminera a desi r ed

quant ity S Bl Bk Yol WA APRLAMILOD entiBRE D e

i nterval between quantity of the code

i s measured p:reeetwmimneﬂncmmt of data,[byQRHrhdrp Bpproxiiados bR mﬁmg el fixse aptiep

coefficient.
the second encoded data amounts.

23.  Aimage processing apparatus comprising :

input means for inputting image data,

first counting means for counting a first encoded data amount corresponding to
first encoded image data encoded by using a first encoding control coefficient
which determines the first encoded data amount ;

second counting means for counting a second encoded data amount corresponding
to second encoded image data encoded by using a second encoding control
coefficient which determines the second encoded data amount; and

generating means for generating encoded image data corresponding to the image
data input by said input means,

wherein said generating means has a first mode in which the encoded image data
is generated in accordance with both the first and second encoded data amounts
and a second mode in which the encoded image data is generated by using a
predetermined fixed control coefficient which determines a third encoded data

amount.

24.  Animage processing apparatus according to claim 23, wherein said
generating means performs

the encoding by employing an orthogonal transformation.
25.  Animage processing apparatus according to claim 23, wherein said first

and second counting

means perform the counting in parallel.

This Is the replacement sheet

Date:



Since the structure is constituted in such 10 a manner that the interval
bet ween thepoints at-—  each of which the quantity of the code is

measur ed Llul umﬁmﬂﬂlﬂ ri bed above, the approxi mation error of
the estinat Bl# il iluant ity can be relatively approximated to
a constant value i'n domparison to a 15 case in which the nmeasuring points

are equal ly di sposed with respect to the quantization_step
coefficient. In particular, in a case-$here tHEPLACEMENUSHEET Y of the
quantized code is large, the interval bet ween the measuring points can

be narrowed. 20 Therefore, an effect can be obtained in that the
appr oxi mati ok err QJ . t Y £ ri . i . | zation
guantity can Dbe re b@éﬁﬁ?ﬁg@%ﬂ? gpspgﬁ% dcp&qﬂ%ﬁéc@{l?%ﬂlt}éﬁngzg%éa‘éy of the
quantity of the meansgequehiidlgd code can be inproved while necessitating 25
a small nunber of neasuring points. Fig. 16 is a block diagram
whi ch i |1 ustinguta@ plurality of gicRires- enbodi ment of an encodi ng appar at us

accordi ng

27.  Animage processing apparatus according to claim 23, further comprising
memory means for

storing the predetermined fixed control coefficient.

N 28.  Animage processing method comprising :

an input step of inputting the image data;

a first counting step of counting a first encoded data amount corresponding to first
encoded image data encoded by using a first encoding control coefficient which
determines the first encoded data amount;

a second counting step of counting a second encoded data amount corresponding
to second encoded image data encoded by using a second encoding control
coefficient which determines the second encoded data amount; and a generating
step of generating encoded image data corresponding to the image data input by
said input step, wherein said generating step has a first mode in which the
encoded image data is generated in accordance with both the first and second
encoded data amounts and a second mode in which the encoded image data is
generated by using a predetermined fixed control coefficient which determines a

third encoded data amount.

This is the replacement sheet

Date: 8 4 FEB 2000



- 39 - 1 to the present invention and structure in such a naiééD

that the present invention is applied to a transm ssi on apparatus f
transmtting an i nmage si gnal . 5 Referring to Fig. 16,
reference numeral 322 represents an input termnal for receiving a

di gi t.al | mage signal . The-inaggfﬁ1ywﬂ supplied for each l'ine
Is, in a block formng circuit 324, vided into bl ocks each of which
i s conposed of, for exanple, 8 10 | ongi tudi nal pixels and 8 hori zont al

pi xel s. Pi xel data in each block is converted into dat a
about the frequency region in a DCT conversion circuit 326. The

above- descri bed conversi on data Is tenporarily stored in a nenory 328

and as well as 15 the sane is linearly quantized in quantizing circuits

338a to 338n with different quantizéldon step
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coefficients k[err] to k[err] received from generating circuits 334a
to 334n for generating the predeterm ned quanti zation step
coefficients k[err] to 20 Kk[err]. According to this enbodinent,

guanti zation step coefficients k1l to kn generated in the generating
circuits 334a to 334n are not made i 7H7h a manner that the step
interval is equalized as shown in FiS? 19 but the sane is widened in
i nverse proportion to 25 the quantity of the quantized code as shown in
Fi g. 22. Data quantized by the quantizing circuits

- 40 - 1 338ato 338nis vaH}%ﬂﬁile h encoded by VLCs 340a to
340n so that code quantities nb to Per for each data are
obt ai ned. However, the actual encoded

- 1280 PIXELS *
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FIG. 3

—_— » ¢

INFORMATION QUANTITY

(4] Qo Q2
CONTROL COEFFICIENT . —ek

o
P



data is not transmtted here but only the quantity of 5 the code is
neasured before it is transmtted to a calculating circuit 342.

In the calculating circuit 342, code gquantities nb[err] to nb[err] at
each neasuring point and set code quantities nb[err] determ ned from
the 10 transm ssion rate are subje%g?q to a conparison so as to
approxi mate a neasuring point which i Inger t han nb[ err] and nearest
nb[err]] and a neasuring point which is smal l er than nb[err] and
nearest nb are approxi mated by a straight line. As a result,

guanti zation step 15 coefficient k[err] wth respect to set code
quantity nbferr] is estimated before it is transmtted to the

gquanti zing circuit 330. The quantizing circuit 330 recei ves conversion
encodi ng data transmtted aftenu's it has been del ayed by a predeterm ned
period by the 20 nenor s@ras to performthe |inear guanti zati on

with estimated quantizin BB PN '%mt k[err] before its result is
supplied to a VLC 332 In the VLC 332, the variable-length
encodi ng opef&g<@§is per f prrred sggthat its result is
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25 transmitted to the transmission path through a termnal 336 while

extrenely reducing the error with respect to a predeterm ned

transm ssion rate. - 41 -

According to the above-described structure, the rel ati onshi p between

the total code quantity nb and.quaqéy ?Iion step coefficient k extrenely
approxi mates a log curve. Therefore, th 5 quanti zation step coefficient
is selected in such a manner that the nmeasuring points are set in an

expotential function manner as shown in Fig. 20 so that, for exanple,
the interval between the neasured results of the code quantities is

made to be- 10 equalized and the quantization error is nmade to be
const ant .

5

FlG.

CONTROL COEFFICIENT

]
'
1
L}
1
[}
1
'
[}
t
1
\
1
)
]
1
|
[}
'
3

@ a
> ALIINVND NOLLVWHOSNI



Furthernore, an image of a type which encounters a quantization error
because of its large code quantity can be processed to inprove it in
such 15 a nanner that the nmeasuring points are, as shown in Fig. 21,
set adj'acent to the points as each of which the quantization step
coefficient is small. ‘ TS2W7trns enbodi nent will now be
descri bed in detail with referen o Figs. 16 and 22. 20 )
First, two quantization step coefficients k and k are selected, k
and k being arranged 3 4 3 4 to hold
the follow ng relationships with opti num guanti zati on step coefficient
k[err]: - k[err] [err] k[err], k[err] < k[err] 25

Referring to Fig. 16, the liner quantization and the VLC are
performed with the quantization step coefficients k[err] and k[err]

so that conpressed code F/G 6 - 42 -
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1 qdantities nb[err] and nb[err] are obtained. Referring to Fig. 22,

point (k[err], nb[err]) and point (k[err], nb[err]) are connected to
each other by a straight |ine so that estimated value k[err]' of the
guanti zati on step 5 coefficient is obtained fromcode quantity nb[err]
set for each predeterm ned perigd Actual ly, since
opti mum quanti zation step coeff |E%t k wth respect to nb is on a
curve shown in Fig. 22, conpressed code quantity nb[err]' with 10
respect to [err]' and nb always hold the follow ng rel ati onshi p:
nb [err]" < nb ws As a result, the desired code quantity cannot
be exceeded-in any case soxthat it can be quantized. 15 As a
result of the above-gég bed structure, in a case where the code
quantity is small and thereby the estimated error of the quantization
step coefficient bec |1, the measuring points I s decreased. In
a case where the c&l¢ quantijty is
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20 | arge and thereby the error becones |arge, the measuring points
are increased. Therefore, the estimation accuracy of the quantization
step coefficient can be inproved. Al t hough the
above-descri bed enbodi ments are 25 arranged in such a manner that the
size of the forned bl ock i's nadf/qg be 8 x 8, the size may be vari ed.
Furt hernore, an orthogonal conversion

- 43 - 1 (frequency conversion) except for the DCT nay be

enpl oys. As descri bed above, according to the inmage
processi ng apparatus according to the present 5 I nvention, the data
quantity for a predeterm ned region can be set to a desired data
gquantity while reduci ng the quantity of hardware and exhi biting

FlG. 9

DC TRANSFORMATION

COEFFICIENT SPATIAL FREQUENCY IN
HORTZONTAL DIRECTION

» HIGH




sati sfactory hi gh accuracy. The above-descri bed enbodi nents

are not 10 limted to a noving i nage but the sane can be applied
to_.a still inage. Furthernore, the portion to which the
i mge, whi ch has been A/D converted is supplied is not limted
to the nonitor. It may be a printer gﬂpf7as 15 | aser beam printer or an
ink jet printer. In addi“ti'on, a plurality of the encoding
unit nmay be arranged to act in parallel. As an alternative to this,
it may be arranged to act sequentially in a case where software of a
computer 20 IS used. Al t hough the invention has been
descri bed i-n its preferred formwith a certain degree of
particularly, it is understood that the present di scl osure of the
preferred form has been changed in 25 the details of construction and
t he conbi nati on and arrangenent of parts may be resorted to w thout
departing fromthe spirit and the scope of the -
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i nventi on as hereinafter clained.

- 44 - What is clained is: 1. An i mage
prqQcessi ng apparatus conpri sing: i nput neans for
i nputting inmge data; first counting neans for

counting a first encoded data anount // corresponding to first
encoded i mage data encoded by usinga?fllst control

coefficient which determ nes the first encoded data anount;

second counting nmeans for counting a second encoded data anpunt
correspondi ng to second encoded i mage data encoded by using a second
control coefficient which determnes the second encoded data anount; and
generating nmeans for generating encoded image data corresponding to the

i mge data |nput by said input neans in accordance with bgth tRe first and
second encoded data anounts, wherein
said first and second counting means perforn1coun

parall el . 2. An i mage processiphg apparatus agccording to
claim11, further conprising /{neternlnlng

means for calculating a third control coefficieff]by using the jfirst
encoded data anount and the seco,ﬂ p gat a gnount

3. An i mage processi ng apparatus accordi ng urt hier

conpri sing first and sec _encodi ng

means each of which includes quantizing neang fpnd;said congr ol

coefficient is a quantizing step. ol
+
o «
e &
O™\ F 11 -~~~ <
" ‘ o
> H
;
]
] t -
TITTTTTIE ¢
1
h b ' P
i ! ! ')
v~ b ! ™
1 t i w
1 t ¢ Ll
. 1 1 : o
G o 2
P I . -
W Lo =]
: 1 [} m
1 1 1 ‘_
i ! 1 e
R ' o
! . : o)
! : 1 '
B :
.
R -
H 7 T (- ]
] 1 1
R
]
Pl |
U I {
! N £ 1
! ] ] [}
B
AR
] ] ) :
[ ! |
- o o ‘o o~
m am m 14

D — ALILINVND NOILVIWHOANI



4. - An i mage processing apparatus according to claim3, wherein said

first- and second encodi ng neans perform
encoding in parallel. - 45 -
5. An image processing apparatus according to claim1, wherein the val ue
of t he second control CoeffiﬁQZﬁ? is larger than that of the first
control coefficient and the first a of encoded image data is |arger
than the second anobunt of encoded i mge dat a. 6. An i mage processing

met hod conprising: an input step of inputting inmage data; a first counting
step of counting a first encoded data anmount corresponding to first encoded
i mage data-encoded by using a first control coefficient which determ nes
the first encoded data amount; a second counting step of counting a_second
encoded data anount corresponding to second encoded i mage data encoqed by
using a second control coefficient which determ nes the second epcoded data

anount; and a generating step of generating encoded i nage data
corresponding to the imge data input in sgid input step in gccofdarjce with
both the first and second encoded data anoynts, wherein saidjfirs nd
second counting steps are perforned for gerjerating the first jand}jseqond
encoded data anobunts on the sane inmage datg in parallelg 7. An i mage
processi ng apparatus conprising: input nears for inputt¥ngNgagejdata;
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first encoding neans for encoding the inage data with a first control
coefficient which determnes a first encoded data anount; second encodi ng
means for encoding the inage data with a second control coefficient which
determ nes a second encoded data anount; first counting means for counting
the first encoded data amount of image ppta encoded by said first encoding
nmeans; second counting neans for counting the second encoded data anmount of
i mge data encoded by said second encodi ng neans; and

- 46 - generating nmeans for generating encoded i mage data correspondi ng
to the inmage data i nput by said input nmeans, wherein said generating nmeans
has a first* nbde in which the encoded inage data is generated in accordance
with both the first and second encoded data ampbunts and a second node in
whi ch the encoded inmage data is generated by using a predeterm ned fixed
control coefficient which determnes a third encoded data anount. 8.

An i mage processing apparatus according to claim?7, wherein said first

and second encodi ng nmeans perform encodi ng by enpl oyi ng orthogonal

transformation. 9. An i mage processing apparatus according to claim?7,
wherein said first and second encodi ng neans perform encoding in
paral | el

FIG. 13
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10.. An i mage processing apparatus according to claim?7, wherein said

i nput means sequentially inputs a plurality of pictures. 11. An
i mege processi ng apparatus according to claim?7, further conprising
menory neans for storing said predeterm ned fixed paraneter. 12. An

i mage processing method conpri sing: @rymput step of inputting imge data:
a first encoding step of encoding thé€’inage data with a first control
coefficient which determnes a first encoded data anount;

- 47 - a second encodi ng step of encoding the inmage data with a second
control coefficient which determ nes a second encoded data anount; a first
counting step of counting the first encoded data anount of image data
encoded in the first encoding step; a second counting step of counting the
second encoded data anmount of inmage data encoded in the second encoding
step; and a generating step of generating encoded i mage data correspondi ng
to the inage data input by said input step, wherein said generating step
has a first node in which the encoded image data i s generated in aceerdance

with both the first and second encoded data anmpbunts and a second no in
whi ch the encoded image data is generated by using a predeterninred f|xed
control coefficient which determnes a third encqded data_anognt|.
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13.7 An inmge processing apparatus conprising: input neans for inputting

i mge data; first quantizing nmeans for quantizing the inage data with a
first quantizing step; second quantizing neans for quantizing the inmage
data with a second quantizing step; and third quantizi ng neans for

guanti zing the inmage data with a thLﬁg/ anti zing step, wherein a

di fference between said second quant |ﬂg step and said third quanti zing
step is larger than a difference between said first quantizing step and
sai d second quantizing step when the first quantizing step, the second
gquanti zing step and the third quantizing step increase in sequential order.

14. An | mage processing apparatus according to claim 13 further

conpri si ng counting nmeans for counting the anmount of inage data
quantized by said first, second and third quantizi ng neans.

- 48 - 15. An i mage procesgd apga=atus according to claim214 further
conpri si ng processi ng fgxag foz?;rocessing the i nput data input by
sai d input nmeans in accordance wth the anount counted by said counting
nmeans. 16. An i mage processing apparatus according to claim 15, wherein
said processi ng neans p
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vari abl e-1 engt h codi ng. 17. An i mage processing nethod conprising: an
i nput step of inputting inmage data; a first quantizing step of quanti zing
the.image data with a first quatizing coefficient which determ nes a first
guanti zi ng anount; a second quantizing step of quantizing the i mge data
with a second quantizing coefficient gy' h determ nes a second quanti zi ng
anount; and a third quantizing step % aﬁantizing the inmage data with a
third quantizing coefficient which determnes a third quantizing anount,
wherein a difference between said second quantizing coefficient and said
third quantizing coefficient is larger than a difference between said first
quanti zi ng <oefficient and said second quanti zing coefficient on the
condition that the first quantizing coefficient, the second quanti zi ng
coefficient and the third quantizing coefficient increase in sequential
order. 18: An i mage processing apparatus conprising: input neans for
inputting inage data; Qi counting neans fgr counting a first encoded
data amount correspon&®ng fo fi -age data encoded by using a
first control coefficign ' determnes the first encoded data anount;
-49- second countingSPgans flo] counting a sepond encoded data anmount

correspondi ng to seconthiergoded second
control coefficient whi gdetletiines the secong= encoded data janount; and
det erm ni ng means for detefm nin third cont &l coefficient] which
determ nes a third encodedjdatd anpunt, with wich the inageldata is
encoded to a predeterm nedfanoynt pf data, 5
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by a primary approxi mation by using the first and second encoded data
anounts. 19. An i mage processing apparatus according to claim 18,
further conprising first and second encodi ng neans, each of which

i ncl udes quanti zi ng neans and said control coefficient is a quantizing

st ep. 20. An i mage processing a ‘%iZus according to claim18, wherein
said first and second encodilr[:g’a ns perform encoding in parallel
21. An i mage processi ng apparatus according to claim 18, wherein the

val ue of the said second control coefficient is larger than that of
said first control coefficient and said first anount of encoded i nage data
is larger tHhan said second anount of encoded inage data. 22. An i mage
processi ng nmethod conprising: an input step of inputting inage data; a
first counting step of counting a first encoded data anount corresponding
to first encoded i nrage data encoded by using a first control coefficient

whi ch determ nes the first encoded ang : a second counting step of
counting a second encoded data ano rr ondi ng to second encoded i mage
data encoded by using a second control coefficient which deternines the
second encoded data anount; 308
- 50 - . e
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a déternining step of determning a third control coefficient which

determ nes a third encoded data anount, with which the imge data is
encoded to a predeterm ned anmount of data, by a prinmary approximtion by
using the first and the second encoded data anounts. 23. A i mage
processi ng apparatus conpri sing: inq¥6/p¢ans for inputting imge data;

first counting neans for counting a f¥rst encoded data anmount correspondi ng
to first encoded i mage data encoded by using a first encoding control
coefficient which determnes the first encoded data anount; second counting
means for counting a second encoded gEZEZanD corresponding to second
encoded i nage data encoded by using ond coding control coefficient
whi ch determ nes the second encoded data anount; and generating neans for
generating encoded i mage data cqrresponding to the imge data input by said
i nput neans, wherein said gknergdting neans has a first nmode in which the
encoded i mage data is generpted \n accordance with both the first and
second encoded data anount s|and second node in which the encoded i mage
data is generated by using p preggterm ned fixed control coefficient which
determnes at d encoded pata aNpunt. 24. An i mage processing
apparatus accorgling to claim 23, rein said gener ati ng neans
performs the e di ng by enpl oyi ngi ort hogonal transformati-on. 25. An
i mage processi&%?apparatus accor di ng claim 23, wherein said first

and second cou SETNEBDE performihe unting in parallel.

i
Ll |
2 QUANTITY | : ® : MEASURED
| P POINTS
i oo
//_/ i i QUANTIZATION
FORECAST _ i | STEP SZE
QUANTITY = j&— # —sje— ) —»f

k1 k2 k3

FIG. 20

-3 nbl |
. n
=3 m2}
>
.:n .
g—{— nb3 b
=2 n .
(o ]

w —¥ nbk |
(e ]
(=]
J
nbn |
1 1 i d

I
kfxkf2x kf3x  KFOX ceececeaeeo.. kfnx
QUANTIZATION STEP (k)



- 51 - 26. An i mage processing apparatus according to claim 23, wherein

sai-d i pput means sequentially inputs a plurality of pictures. 27.
An ‘i mage processing apparatus according to claim 23, further conprising
menory neans for storing the predeterm ned fixed control coefficient. 28.

An i mage processi ng net hod conprisi?g/1qn i nput step of inputting the inage
data; a first counting step of countifhg a first encoded data anount
corresponding to first encoded im ta ded by using a first encoding
control coefficient which determn / e t;?g? encoded data anmount; a
second counting step of counting a second encoded data anount correspondi ng
to second encoded i mage data encoded by using a second encodi ng control
coefficient which defigtnlLnes {t he second encoded data anmount; and a
generating step of gggppriati ngl encoded i mage data corresponding to the image
data input by said inggt step) wherein said generating step has a first
mode in which thecenBBded i mage data is generated in accordance with both
the first and second encjpded dgta anmpbunts and a second node in which the
encoded i mage da@g iﬁ geperated by using a predeterm ned fixed control

%r i nes a \hird encoded data anount.
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