TELEVI SI*CN ON- SCREEN DI SPLAY SYSTEM UTI LI ZI NG TEXT
DATA COVPRESSI ON The invention concerns a nethod and an
apparatus for 5 text data conpression which are particularly well suited
forysuse in an on-screen display systemfor a consuner electronics
product whi ch enpl oys a conputer based control systemwth a relatively
~“smal | nmenory. Sophi sticated features are increasingly being
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displays text menus which are sequentially accessed in a
hierarchical manner to guide the consumer to utilize the features
20 in a systematic way. |

The data representing the text which is to be
displayed is stored in a read-only memory (ROM) either
incorporated within or external to a microprocessor used to
control the operation of the consumer electronics product. Text

25 data can utilize a large amount of memory, especially in the case
of hierarchical menus. The size of a memory is directly related to
its cost, and therefore it is important to limit the amount of text
data that must be stored in order to keep the cost of the consumer
electronics product as low as possible. It is also important to limit

30 the amount of text data in order to maximize the amount of
memory available. for control functions and features.

Text data compression techniques are known for
reducing the amount of text data which must be stored. For
example, text data is usually stored in what is known as ASCII

35 code or format, in which each text character is represented by a
unique eight bit word or byte. Statistical coding techniques, such



2 as Huffrman codi ng, can be utilized so that |ess than eight bits can

be used to represent the nost comon characters. This type of codi ng
often results in a very high conpression ratio (anmount of conpr essed
textfanount of raw text). However, the conpressed 5 text data is not
easily recogni zabl e for deconpressi on (decodi ng) since it is no |onger
in an ASCII-like format (i.e., is no |longer an ei ght-bit word).

Anot her conpression techni que involves the use of a di ctionary of conmon
words or phrases. Each entry of the 1 0 @ictionary is represented by a
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in one or nore 30 on-screen nessa Anot her feature of the

i nvention condEXhsCRMBTRSIRRr MaY 1Bp \aehieyachdy 46p1aciRg st daai on
t echni que rle§ efepeesentingbav&econd text “string” (comprising a single word or a

series of words) which is identical to a first text string except for a
difference in format, such as case, by a format change code word
which indicates how to modify the first text string to produce the
second text string. In one example of a case format change, the
20 difference in case may correspond to the second text string being
an upper case version of a first text string which is in lower case
or in mixed case. In another example, the difference in case may
correspond to the second text string being a "title case" version
(first letter of each word capitalized) of a first text string which is
25 in lower case or in mixed case. Such a text data compression
technique is beneficial when codes such as ASCII, in which lower
case and upper case versions of the same letter are represented
by different eight-bit codes, are employed and different case
versions of the same text string are to be displayed in one or more
30 on-screen messages.

Another feature of the invention concerns the manner
in which the case text compression technique referred to above
may be integrated with other text data compression techniques,
such as the dictionary text data compression technique. .

35 These and other features of the invention will be
described with reference to the accompanying Drawing.



may be integrated with other text data conpression techniques, such as

the dirctionary text data conpression technique. 3 5 These and
other features of the invention will be described with reference to the’
accaenpanyi ng Draw ng. 3 )

In the Draw ng: Figure 1 is a block diagramof a television
receiver I ncl udi ng an "on-screen” display (0OSD) system constructed in
accordance with an aspect of the present invention; 5 Figure 2
is a flowchart of a nmethod of retrievidg text data, deconpressing text

data in accordance and g Qﬁ@nplrgq“igxt for di spl ay by the OSD system
shown in Figure 1 in acgiordan w not her g"(} .the invention;
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di splay urli® text adalaafcn*osﬁmuiag@pnodm:lO@DunystenB shown in Figure 1 ifihe various
functions of 5&%‘&?&@ eg,tdhorh#mb% 3as?)@Qt of sthgn%v&m&ﬁsm ng unit 5 and, in

general, various ures el evisron recelver, are controlled
by a nicroprocessor or 'i'benf@%tso%ute@ﬁl‘!@‘ showas janEigure domnelydes| @hal s

recei ved frominput 1Y ré&iviee aPlurdlity ‘eﬁefel@@i%iéﬁ)'mgﬁhls, 1gn Nipui nCl ude a
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15 television signals and deriving video and audio signals from the
selected television signal, a signal processing section 5 for
processing the video and audio signals, and video and audio
outputs 7 and 9 at which the processed video and audio signals
are provided. The processed video and audio signals provided at
20 respective ones of outputs 7 and 9 are coupled to respective ones
of a display unit 11 and a sound reproducing unit 13.

The various functions of input selection unit 3 and -
signal processing unit 5 and, in general, various "features" of the
television receiver, are controlled by a microprocessor or

25 microcomputer 15 in response to control signals received from a
user control unit 17. User control unit 17 may include a remote
control transmitter and a remote control receiver (not shown).
Microprocessor 15 includes a central processing unit (CPU) 19,
read only memory (ROM) 21 and random access memory (RAM)

30 23. ROM 21 stores the control program and other data for
controlling the television receiver and is addressed by address (A)
words generated by CPU 19. Data (D) stored in ROM 21 is coupled
to CPU 19 where it is processed. RAM 23 temporarily stores data
processed by CPU 19. While ROM 21 and RAM 23 are indicated as

© 35 being integrally included within the same integrated circuit as



read only nenory (ROM 21 and random access nenory (RAM 30 23.- ROM 21
stores the control program and ot her data for controlling the tel evision
receiver and is addressed by address (A wor ds generated by CPU 19. Data’
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Modern versions of each of the types of television
receivers indicated above have a very large number of relatively
20 complex control functions and features which are controllable by a
user. To facilitate the use of these functions and features, the
television receiver shown in Figure 1 includes a character
generator 25 for generating character representative signals for
causing display unit 11 to display text instructions, status and
25 other information to guide the user. The character signals are
coupled to signal processing section 5 where they are inserted into
the video signal which is coupled display unit 11. The character
signals are generated in response to text data stored in ROM 21 of
microprocessor 15, as .will be described below.
30 The text information which is displayed at any one
time is called a text "screen”. Each screen comprises a number of
text strings which may be as short as one text word or as long as
“several lines. Each text character is represented by a unique
character representative code word. By way of example, each
335 character may be represented in well known eight-bit (one byte)
ASCII code. The text data for the screens is stored in a "screens”



the video signal which is coupled display unit 11. The character

signal.s are generated in response to text data stored in ROM 21 of

m croprocessor 15, as will be described below. 3 0 The text

i nfarmati on which is displayed at any one time is called a text
"screen". Each screen conprises a nunber of text strings which may be
as short as one text word or as |long as several lines. Each text
character is represented by a uni que Scharacter representative code
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As earlier noted, statistical text data compression

techniques may be utilized to reduce the amount of text data that

20 needs to be stored. These techniques make use of the recognition
that screens for guiding a user to use the various functions and
features of a television receiver typically contain several common
text stings and sub-strings. By way of example, the text data for
the most frequently used text strings may be stored in

25 uncompressed form in a "dictionary" portion of ROM 21. Each of
the dictionary entries is identified by a unique dictionary entry
representative code word which does not correspond to any of the
character representative (e.g., ASCII) code words. Each time the
dictionary entry is encountered in a screen it is replaced by the

3 0 respective dictionary entry representative code word. The
dictionary entry representative code words correspond to
‘addresses of respective memory locations of the dictionary
portion of ROM 21 which contain uncompressed text data
representing various commonly used text strings. As a text data

35 for a screen is assembled, each time a dictionary entry
representative code word is encountered in the screen portion of



the nost frequently used text strings may be stored in 25 unconpressed form.

in a *“dictionary" portion of ROM 21. Each of the dictionary entries is
identified by a unique dictionary entry representative code word which ~
does not correspond to any of the character representative (e.g.,

ASCI ) code words. Each tine the dictionary entry is encountered in a
screen it is replaced by the 3 0 respective dictionary entry representative .
code word. The dictionary entry representative code words correspond to
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format change code word to indicate a change of format, such as a
change from lower case or mixed case to upper case. In this
regard it is noted that in ASCII code, the upper and lower case

20 versions of the same letter are represented by two different code
words. The format change control word is stored adjacent to, for
example, just prior to, the text data representing a first text string
in order to represent a second string which is identical to the first
string except for a change in format. Whenever the format change

25 code word is encountered, the adjacent text data representing the
first string is converted to the text data representing the second
string. As a result, rather than requiring the storage of text data
representing each character of the lower or mixed case first text
string and also the upper case second text string, it is only

30 necessary to store the text data representing each character of the
first string by itself when the first string is to be displayed and
together with the format change code word when the second
string is to be displayed. Mathematically, this means that if each
of the first and second text strings contain N characters, it is only

35 necessary to store N+1 bytes rather than 2N bytes for the two
strings.



words. The format change control word is stored adjacent to, for

exanpte, just prior to, the text data representing a first text string

in order to represent a second string which is identical to the first
strisng except for a change in format. Wenever the format change 25 code
word is encountered, the adjacent text data representing the first
string is converted to the text data representing the second string. As
aresult, rather than requiring the storage of text data representing
each character of the |ower or mixed cade first text string and al so the

gpltoer case second text \Mﬁﬁiwq?elfo%tﬁahangefaﬁtfasad/ he sw[@sefdfq uL‘lEXtth
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characters, necessa
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be stored ﬁxﬁ:e follow ng table indicates sone exanpl es of

t ext data conpressio accordance with the present invention. In

the table,1®he follow ng codindjcatesbeext atatausepresenting the text Xifingo

i ndi cat es texmma representing the text string XXX .

[ U _XXX] I ndi cates an eight-bit di ctlonary entry code
wor d [ULXXXEorresponding to the XXX text string 1 5
[ UPPER_NEXT] : indicateddianalegghi-bft @hetibMhey f MR c6fi@ngrdode
wor d . .
corresponding to the XXX text string
15 [UPPER_NEXT]
indicates the one-byte format change code word
for causing the text represented by the following
text data to be converted from lower or mixed case to
upper case
20

indicates one character space in the labels for
code words

EXAMPLE UNCOMPRESSED TEXT DATA COMPRESSED TEXT DATA

251 Antenna_A [UI_Antenna]_A
2 Antenna_B [UI_Antenna]_B
3 Ant not compressed
4 ANT [UPPER_NEXT]Ant
5 Audio  [UI_Audio]
306 AUDIO [UPPER_NEXT][UI_Audio]
7 AUDIO PROCESSOR [UPPER_NEXTI{UI_Audio]

Process[UI_or]

!
Examples 1 and 2 correspond to the use of the
35 dictionary to compress the text data for the frequently
encountered word "Antenna". With reference to example 1, when



for causing the text represented by the foll ow ng text data

to be.converted fromlower or m xed case to upper ' case 20
i ndi cat es one character space in the |abels for code

wor ds EXAMPLE UNCOVPRESSED TEXT DATA COVPRESSED TEXT DATA 25 1

Ant ennaA [ U _Antenna] _A 2 Ant ennaB

[U _Antenna] B 3 Ant not conpressed 4 ANT

[ UPPERNEXT] Ant 5 Audi o U Audio] 30 6 AUDI O

[ UPPER_NEXT] [ the Aligtigpary entry code wapd JPRSotes@} is encquuprd NEXT]
[U _Audiol ¥ qeesdatd @6fed in the screen ﬁ)oﬁiéﬁpbfﬂ{@l\ﬁ”ﬂlz the ikmperyd to
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the. di ot | ondr ogmieeelniad° M ARGRIE ol e, i SRR el 18T ©
data whi ch rephasetess generatiod tontrehndata Sof tdrwesdd Antermrad. contents
For the vora "XETSiRE, \nétt Al nddifiprosseld® 8] Mol MEpRicetny Wie?, 0017
representing lefer "A"etlﬁeﬁncwnﬁ%e(épébﬁp@’é@f@meft t&&%fﬁi%t@ﬂ@@héi?é@i &or
control data, U ol ekt o ity ket Sn0uner g ekl gy {1
i opl ayed 10 "ARRIE ghe Fadiaved | §hpn iAot Gty ABERRR 5. 15 displayed
Exanpl es 3 andn4theosarspanahrier, tdse isisindidateeby ogxmhple 2.hange control word
for causing a change f”ﬁ%rﬂﬁ\ﬁrs gramixgdcorrespond to the use of the format
change control word for causing a change from lower or mixed
case to upper case when a dictionary entry is not involved. The
15 word "Ant", which is an abbreviation for the word "Antenna", is
not frequently used in the screens and therefore does not have a
dictionary entry, as is indicated by example 3. To represent the
word "ANT", which is the upper case version of the word "Ant", it
is possible to use the upper case change code word [UPPER_NEXT]
20 immediately preceding the uncompressed text data representing
the word "Ant", as is indicated by example 4. However, depending
on the number or times the word "ANT" is used in the screens and
because the word "ANT" contains only three characters, it may be
more practical to simply store text data directly representing the
25 word "ANT".
Examples 5 and 6 correspond to the use of the format
change control word for causing a change form lower or mixed
case to upper case when a dictionary entry is involved. The word
"Audio" is frequently used in the screens and therefore has a
30 dictionary entry, as is indicated by example 5. To represent the
word "AUDIO", which is the upper case version of the word
"Audio”, the upper case change code word [UPPER_NEXT]
immediately precedes the dictionary entry code word [UI_Audio]
corresponding to "Audio", as is indicated by in example 6.
35 Example 7 corresponds to the use of the format change
control word for causing a change form lower or mixed case to



case to upper case when a dictionary entry is not involved. The-15 word

"Ant"; which is an abbreviation for the word "Antenna", is not

frequently used in the screens and therefore does not have a di ctionary
entry, as is indicated by exanple 3. To represent the word "ANT", which
IS the upper case version of the word "Ant", it IS possible to use the

upper case change code word [ UPPERNEXT] 920 inmedi ately preceding the
unconpressed text data r.e resentl A by
exanpl e -4. HOWEVEr (8% ﬂ‘é}h% ‘Qﬁ"tﬂb‘; %’6‘“@?9% e{’lﬂtt%saa}{% \)%é}g %\I'I"ql
used in the shcedanmomrady arebbmhlsmvloﬂreedr\orﬂ‘heAwmdcéiAtmim and ythe hswffix
characters, in b I | t rectly
brPY Dot [IE Redhénds! i ane @T:‘}gén% An8 [RerO bl

representing t correspond

to the use offeSPREtivs r@?tlonaé}‘la%}’cﬁﬂWoWW dYhs E‘g |ﬁ§3a[gﬁaﬂﬂe form

| ower or msx emowev@ﬂs @hé Ow'él?&e"Pf&%%s\"\’ﬂi%n ndt dfx@hu@ﬁﬂw u@ear ¥nd Sthdwt:&feed
The word yﬁudl 0" 8uent used jn th eenS and .t heyef re has a

re
30 dictionar %t pot aa icton ’éyd oflee ¥ re he 15X} Stringen wor d
"AUDI O', whi drocesddr® ippepresemed ebgi POl C cAuﬂitf] \Bmodess[UIAnd]r,oﬁndtﬂm upper

case change SEg sHng., %%L@ﬁiw@g#&sé? " RERREY S | 0% Nl caced by
in exanpl e 6. [@BER NEXT][Ubx4mngiod Processi&Bnorkis to the use of the fornat
change  qggntrol word %ngaéé%b”ﬁ)rgﬁx I@fgﬁr%é ‘%H‘tljo‘?"‘@ror@r[mi‘ ft_NERTIO

9 upper case when a in the and a word, not 1 n
the dictionaryilhreausst ﬁthva‘éﬁedCPWnMrgda X@F@‘Ffoo fa e 1 sHecgading text o

gre bot h useddétaeaﬂ?myy rgprédmﬁrg’ eaert%xenﬁridger(qfwrerbﬁi/@al frcﬁﬁpeﬁél \ée
“brocese- i o HGHORAERIMHR (LB OM: HIndl ePEsary) d9bonBonicHet: fonar y
entry godfa \Afne@res'lélm tl&xtupperrl icgsé Awhsmn ofPthe elester” one by en;etmmi gy
cpr e doo bt A RS o, EGHbIS 39&; (i e o et
Upper case folatat reprasemriingna reomplate {dBIPPER e end of a text string
is indicated by a special end of text string code word (e.g., O in
hexadecimal code) in the screens portion of ROM 21. However, the
end of text strihg code word is not used in the dictionary portion
20 of ROM 21. Instead, the number of bytes (characters) contained in
the text string is stored for each dictionary entry and the end of
the text string is determined by counting the number of bytes
which have been processed. These and other aspects of the text
~ data decompression process will be described in detail with
25 reference to the flow chart of the text data decompression portion
of the control program stored in ROM 21 shown in Figure 2.
As earlier noted the information to be displayed is
organized by screens comprising one or more text strings. The
‘text data for the screens is stored in ROM 21. When a screen is to
30 be displayed, the text data for the various text strings of the
' screen are sequentially processed in accordance with a scréen
control program (indicated by one block in Figure 2) until the text
data for all of the text strings have been processed. The screen
control program causes each byte of text data corresponding to a -
35 text string to be read out of the screens portion of ROM 21 and to
be processed according to the text decompression program




wi || cause each byte representing a letter of the succeedi ng text dat a
directly representing a text string (after retrieval fromthe di ctionary
portion of ROM 21 if necessary) to be converted to represent the upper '
case version of the letter one byte at tine. 1 5 Therefore it is necessary
to be able to determine the end of text data representing a conplete
text string. The end of a text string I's indicated by a special end of
text string code word (e.g., O in hek@deci mal code) in the screens

port ihond_of t _Rq\ﬂnalcatbb\t/\m/%e feh?ainin ggoﬂfo_rt fnft Figutm'ﬁwg&)code bpred at sa nbheused
in e di ctionay. ortion 0 .| nst.ea n r S.
(characters) BBﬁYéBﬁe%" n°t29h‘? REPELIS 5‘?4‘%“:‘?8'i S réet gﬁgd%?gf tgggﬁ?ﬁf’gt’lsonary
entry and theimatidateid by the specialsiendngfi texdesteing codebwardunt Thereaffiter,
nunber of byt@ﬁe tgxi’"‘HaCtQ fbar"?h@er%ktp'ié}&%ﬁfﬁi% eigf&g?&&gggpt her aspects of

t he text data deconpressi on process w SCrI I l in detail wiéh 25
reference t8 the flow cHawe nextibyter &Qt beaprocesseshys cEdrigNedon igep 00bs

theI _controlt ga?ﬁreﬂm?ﬁﬁ&tcmi @t{pmal t_éhafmrhgnEi Whethet or not it bis a As
earlier note e informtian e di spl.ayed | rgani ze creens
conpri sing onQOBFO:'r[ﬁ%{et &&r%st r n&%e. %Yﬁg 1§72 Ct%ﬁfddﬁ?‘ie%f’r‘ihg‘%éyz"eﬁ is
SL ored i n ROMezamiléénim ssep @08 ito detcttnine @ dplisydre u;i]ml rt eade cfarmgtor
the various t r i nes . S ' ypr.pce in
accordance w ?ﬁaggécécgﬁ w r.cf r(:l)g'nf‘r 8}&}%‘{’%8961%%5‘?%%9‘?%&??‘% (gﬁetﬁgl gige in
Fi gure 2) &k ibeingecxamined is ddiea upper atdseofonrnat changet codgswieade abeen
processed. Thepheteeie flagC ¥ isep! toPiBicate Qﬁﬁs%écﬁﬁ?fic Yisesé& ih Stbploba
cor respondi ng 8&5‘2 5 tegt st,r;%g,to (Ee, rea 2)[& 0 fé e screegsgfgrtlon of
ROM 21 and to3nd thfe nexdcB¥teds Hedupuedoin: §tahdMtext IadRenpyies BEBIE progr am
10 (i ndi categgdniifedhiy raedaétibngrp@ntiycode Fend,ethd) addeedyyiof e andxtne
until the end,of the string is reached #‘ﬂ (;gﬂ of a XL stri.ng IS, ¢
i ndi cat ed by tl)r%es'ﬂeg?%lscé 1S POrERR gﬁ §/I dSWAEY et ST r POICE e
text data fldy repistereand d¢he addresg of theocespondives text string inTHhe next byte
to be process - rj i 1 d ] ' tep 002 to
det er m ne whet ‘éirlag%ﬁ}né*o?yit%qi g?aﬁmgggt ragfl @gbgél%v\g&f%?f b?f'u% byte is a
control code Weharacters)bin ethes respective text string are determined 'in step
005. It is necessary to save the address of the next byte in the
screens portion of ROM 21 because the same address register of
20 CPU 19 is used for both the screens and dictionary portions of
ROM 21. The address and number of characters in the text string
are determined from a look-up table also stored in the dictionary
portion of ROM 21. Thereafter, a dictionary entry flag is set in
step 006 to indicate that code word is a dictionary entry code
25 word and the next byte is retrieved in step 001. _
If the byte being examined is a not a code word (step
002), it is determined whether or not the byte being examined is
part of a dictionary entry in step 007. This is accomplished by
examining the state of the dictionary entry flag. If the byte being
30 examined is part of a dictionary entry, the contents of a character
count register containing the number of bytes (characters) in the
dictionary entry is decreased by one in step 008. Thereafter, it is
determined whether or not the end of the dictionary entry has
been reached in step 009 by determining if the contents of the
35 byte (character) count register have reached zero. If the end of
the dictionary entry has been reached, the contents of the string




exanm ned in step 003 to determne if it is the upper case fornat change
code word or a dictionary entry code word. If the byte 10 being examned is

t he upper case format change code word, a upper case flag is set to
indicate this occurrence is set in step 004 and the next byte is
retrieved in step 001. If the byte being examned is a dictionary entry
code word, the address of the next byte in the screens portion of ROM 21

is saved in a string pointer 1 5 regist I and the address of t he. respective
text string ipoiriter regiteti amcampedotd isen tife AArEss aogistére inustepr 040 hyt es

(charact ers) irﬁhEQ(% rtﬁé p?(ﬁchjc%? 6F)iﬁes#1é)%t}q%ygé fii[ndgflg eﬁ%@ﬂﬁ ﬁoﬁfoztg 005.
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di ct d t t byt St
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the address of, ng AR¥ 1AV 117 E}ﬂ? Lﬁ@;ne@gsepgfa? ‘Pl'ﬁsoﬁ?t be ggl\/tgtll(stlghthe
012
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contents of t dﬂ? e%féerré ¢ SURPETh £ase heede COHVGTSIOH (step

character generation control data for character generator 25 is
generated in step 013.

20 If the byte being examined is a not a code word (step
002) and is not a part of a dictionary entry (step 007), it is
immediately determined whether or not the upper case format
change code word preceded the string representative text data in
the screens portion of ROM 21 in step 011. In the same manner

25 indicated above, if the upper case flag has not been set (step 011)
or after the upper case code conversion (step 012), the character
generation control data for character generator 25 in step 013.

The use of the dictionary technique has several
advantages over other types of data compression techniques such

30 as the Huffman decoding. It utilizes text data which is easily
recognized and manipulated. It allows a text data decoding
procedure which passes uncompressed text data through
transparently thereby eliminating the need for separate text
decoding processes for compressed and uncompressed text data.

35 Accordingly, computational steps and processing time tend to be
minimized. The saving in computational steps, in addition to the



5 set to indicate the next byte in the screens portion of ROM 21 (step
010), it is determ ned whether or not upper case format change code word
preceded the text data representing dictionary entry string in step 011
by determ ni ng whet her or not the upper case flag has been set. If the
upper case flag has been set, the 10 byte being processed is converted to
the byte representing the upper case_version of the letter which the
byt e bei ng processed represents in s@é% 012. This may be acconplished by
addi ng an acteal: dadh ueompressiobyt makes npemoryesipagei favadable cisge i s

being  util iaﬁﬂpﬁha g?%ﬁgals filn@id ek aqe?%%s_The conver si on does not

15 take pl ace e el Nng processe eady represents a upper

case letter. If the uppeTh%a%CH%&)mé%f toe faapitsehapge eqoontrogfﬂdigg after
the upper caseypfdehéodiRiciay CcolaPg Oihdreade’e compressivn ffigéanedyatbpn

control datg fqt_character geherator 25 is . gemerated in step 013. 20 |
I f the byt easoeqqh‘&"é‘i?té%né%ti Strngang éb‘bésmg% @'é?@f)auonOOZ) and is not a
part of a dictionary entThe(stoepg®(of) the ttexs datai foredhet ednjouettexti ned

whet her or not e f G : th
string represesrf{rgg?#gﬁt ggﬁ%?tla%lrc@}s (%unre cqggeﬁg&glor |“glnrp%1ﬁﬁ§gﬁjs21 ?Hestep
011. In the saieatndatdecoreprassiamtmayabeyananyallycperfpemedady 4 LPMARYLaTot
peen set (st erpfipraimmef! whol Unales RRET r4WS to£0UMd URLBHRIALS (Whith 012),

t he character generation control data tor _character generatof 25 in step
013. 10 text stryngs (g Sub-HEINBSIQCEHE! §redueRHyq o devbea)

advant ages oveincthded inyphe dictiGhsryc amd aphichn téer wringesandcbuB&tragt he
Huf f man decodi n&m tilizes text

Jt ta which i Il | d
mani pul at ed. 1RO WPET 3% 0(5’2‘3%8?#80 Co'd%r g’%’jguyewrﬁﬁﬁgg%gghén
unconpr essed ttextt dampressiongmay ber pesfoamed,| gllt berisbypast,i biynat compuiter

need for separ t d i roce r&@?ﬂé :
unconpr essed tg%((fgrég‘?'a. T?eS?%%o%rgg T %?np%%g’tl nafeé‘:?gggﬂgﬁa S;?roo“(,:%slsnl ng

time tend tb3pEigurenBni i zed. The saving in conputational steps, in
addition to the Steps 001 through 003 and 006 of theé flow chafual data
conpresst on, n?ﬁgv%nn?nnnéi%uf'ga‘fear%v%ifa eLSlJn%rtory. Step 004, which concerns
removal of dictionary entries which do not result text data
reduction, involves removing entries which only occur once or are
20 only one character long. Step 005 involves an evaluation of the
number of entries versus the available number of dictionary
entry code words. For example, there 256 (28) unique code words
possible when eight bits are used. Of the 256 possible code words,
128 are required for ASCII characters, including upper case
25 letters which must be stored for mixed case text strings, or are
ASCII control words. Therefore, if there are more than 128
dictionary entries, some must be removed. Determining the
entries which should be removed involves an evaluation of how
often the text strings represented by the code words occur in the
30 text screens and the number of characters each contains. The
entries which should be removed are those which occur least
frequently or which contain the fewest number of characters.
' While the present invention has been described with
reference to a television receiver, it will be appreciated that the
35 invention is applicable to other types of consumer electronics
products, such as video disc players and video game equipment,



addi tional control functions and features. The integration of
the format change control coding with the di ctionary codi ng increases
conpression efficiency by 5 elimnating text string and sub-string

dupl i cati on. The storage of the text data for the various

t ext screens in ROM 21 occurs during the manufacturing process. The
text data conpression may be nmanually perforned by a conputer pr ogr ammer
who anal yses the raw text and determ nds3 whi ch 10 text stri ngs and

sub-strings ofguwHickqeesit kydettmrgfort chdedesire ol lideid the hhemdrytsiaeary and
whi ch text stfjngs [ par nyer n
code word. Al'fe ng&ped/eérf}: Eé‘(re tﬂgftrg%té #*)JZ Pﬁ&? fs 6§Bﬂ8a$%’r \rfr(gd@lll aII

in part, by ssystesufer whichr ayriandesirablel tav dinplay mmguélﬁaat asnpuntof
programis shayg irffo}m%tl%lng%? ﬁtmhtatmg the use ofSt witso Fehtiirey9Ang03 and
006 of theeén&w chart V\ﬁ ‘5 gure are self explanatory. Step 004,
whi ch conc nctigns3pd) YSF Mt i ﬁamﬁ@ﬁ¥¥|%§GM| ch do not result text
dat a reduction, involWkider ¢he\p ﬂé@e@mmveﬁtm’m hlas obkan odesoriet einor are
20 only one ¢ aract r Iong Steg 005 ﬁ ﬁf an e &Iuatlo of the

number  of ent RMBLy ?lPabPVJ“ﬁ nBEHZES ; tarmal fFlange e‘f’ﬂq"y code
wor ds. For exwmdeto trlaprese%ﬁa(cﬂﬁmglenfmm alldlbower d¢ase oxpcmsqeldl easthatexéi ght
bits are used e Si 4g8 r

ASCI | char acte qpﬁér%chgee ts% gr'&cgg&%ﬂgo‘{ﬁt%lge cov\é wEHrﬁs f)[i“fgefrﬂgd fo

m xed casel Dediffetent niype o fgrmat change Qfoﬁllf"fﬂ)lm%rlé% Utﬂh@def oF@l’ i f there
are nore thaneﬁ@ﬁlple dl fél*rﬁﬁhardhaﬂghrb@é@ '&6[@ R4yt beeutitizedeto indedfem ni ng
t he entri esh g ‘?1{ ed | tves an eval uéaﬁ H Bf how

of ten the textha F}?ené?SF fHEL ¢ ywt°ﬁ de bt §LIREC fie 3 0 text
screens and t bgphalibed tof fohar actidescasciversiohai rin sifaélar fashidn,i esherhi ch

shoul o b R PR Bl S By izcd A EhBRE oot

i nventi on h&sfommat ddberithad ai change offaasensachoas frelnevummdeurhoedver

'towll be appéﬁC&&t&%éPﬂfedt feé,é§5ffomeﬁﬁ-'lpdhd1§e@%ktceb'@ﬁaz types

of consumer el ectroni 81 rs ané vi deo
game equi prenfrom normal text to boldface text. Still further, other’ format

change code words may be used to indicate a change in font style
or size. In addition, while a dictionary type of text data
20 compression has been described with reference to the preferred
embodiment, other type of statistical text data compression
techniques may be utilized.
While the present invention has been described -in
with reference to a format change code word which precedes the
25 text data representing the text to be converted, the format change
code word may also follow the text data representing the text to
be converted.
While the present invention has been described in
terms of a compression technique in which a format type of text
30 data compression is used in an integrated manner with another
type of text compression technique, the format type of text data
compression may be utilized separate from the other type of text
data compression or by itself.
While the present invention has been descnbcd in
35_terms of an on-screen display (OSD) system in which the text
information is displayed by the same display device which is used




13 for which cost and therefor the desire to limt the nenory size
are a .concern. For that matter, the invention is applicable to any
systemfor which it is desirable to display a significant anount of text -
information for facilitating the use of various features and 5 functions
and yet limt the nmenory size. VWil e the present invention
has been described in ternms of text conpression which utilizes a format-
change code word to represent a chanbé fromall |ower case or m xed case
t ext to upperdisply mexidemtihreagef atherinwemitge m@ylealwrbls usedr epresent a 1

2 format chanbEodet. BEERing AT EReRy TR HHIER L SsPECY mioui LT ©
| etter of eac x/\udkspbaylagt eonergtlmgngn&mia Ohe capitali zed to form a

title case version. In JHE li@ovedSheRAon®d N8Ad otHéd HEd wor ds
may be utilipzed to indicate a chapge of 1 5 for of her a nge of
case, such gs PPEﬁWBﬁ’ ﬁ‘ﬁd@lt?enéﬁ"p‘ﬂ" ttgi?t S?%P%n%gﬁ["?nwec‘&&n 4§Hiﬁda
un-italicizedthexfollowingalolgimed text or fromnormal text to bol df ace
text. Still further, other fornmat change code words nmay be used to
indicate a change in font style or size. In addition, while a dictionary
type of text data 20 conpression has been descri bed with reference to the
preferred - enbodinent, other type of statistical text data conpression
techni ques may be utilized. Wil e the present invention has
been described in with reference to a format change code word which
precedes the 2 5 text data representing the text to be converted, the
format change code word may also follow the text data representing the
text to be converted. - While the present invention has
been described in terms of a conpression technique in which a format
type of text 30 data conpression is used in an integrated manner with

anot her type of text conpression technique, the format type of text
dat a conpression nmay be utilized separate fromthe other type of text
data conpression or by itself. VWil e the present invention
has been described in 3 5 terns of an on-screen display (OSD) systemin
whi ch the text information is displayed by the sanme di splay device

whi ch i s used :



14 to display a video inmage, | ' al so be used in a
product including a display devi %ﬂi’“ﬂmﬁi“ﬂ“ﬂlm ally provided for

di spl ayi ng operating information.! e HerEERTEES above nentioned and
other nodifications are 5 contenplated to be within the scope of the

i nvention defined by the follow ng clains.

15 d ai ns: 1. In a gpstemhaving a plurality of
control | abl € Cla r}lgnct i ons, apparatus conprising: 5 means (21)
for storing tex M3at a representing text i nformati on for guiding a user
in controlling said functions; said text information including a first

string of text and a sepon;ln é}rwg%m hQic/m;ge qmlpﬁ cef dontectigbli r st

string of teé_t except for d second string of text

repr esent ed VHSUPGISWFPE%B(S; fg"&?fd%‘%rd assom at ed with text data
representigg said firstmsans n@21) fof $texing text data represefieiags t€AO) for

oxt dat ar epPLelmifiad tdh ol a nser ShOEOAHOFERE said huplaNE' Sa ("
represent i ng teat dnfexmationt iriclgdiofg 85 firektstringnof aleat fandrert sedandesuing
word i's assocmisg Yﬂéﬂhc%?'é sagﬁ@@%* %ﬁg&ﬂ&@f@%@gt $8t % TchangeSof | N9 Of

t ext; and neratin represen ative
si gnal s cdesmas; cﬁm@amomgl tStng; opl @}t otemamtpdxbm af éelfmat shapges

di spl ay dgqvp C(?bdell\i/ot@ 439BpIteq mtlﬁadesttt@%ﬂa de8preseheinigdadidYfifst dtrifg
retrieving rne\aini)gt . The apparatus recited in claim1,

wher ei n: _ said formt change code word indicates a change of
- means (19) for retrieving said text data from said

storing means (21), converting the text data representing said

first string of text to text data representing said second string of
15 text when said format change code word is associated with said

text data representing said first string of text; and

means (25) for generating text representative signals

capable of causing the display of said text information by a

display device (11) in response to said text data provided by said
20 retrieving means (19).

2. The apparatus recited in claim 1, wherein:
said format change code word indicates a change of
one of case, underlining, italicization, style or size.
25
3. The apparatus recited in claim 2, wherein:
said format change code word indicates a change
between lower case or mixed case to all upper case.

30 | 4. The apparatus recited in claim 2, wherein:
said format change code word indicates a change
resulting in the capitalization of the first letter of the first word in
said string. ‘



one of case, underlining, italicization, yl e or si ze.

3. The apparatus recited in clai Jﬂllmmmﬂuuu,“me said format
change code word indicates a chan r case or mxed case to
al | .upper case. 30 4. " The appldrafus*recited in claim 2,
wher ei n: sai d format change code word indicates a change

resulting in the capitalization of thel‘brst letter of the first word in

said string.
5. The apparatus recited-inlBf RRaratus, gecited, in claim 1, w%eremsa, d first

St(rj ing of text occurs rehitifisstysfrirguehttext ocourshrélaa&bt!yt er)gm:nmﬂyrrnatlon
and is represen rin PE £5 | c

cont ai ns | ess“ﬂh&’ ?gﬁ’éﬁ tg’éfdm?é gogaﬁggr éspr%}%%e"\rggd Yda g\{}é@
string; and representative coslgi dvorst rwhidingomtains (a9) bitmubani saidsaext t ext
string rgpag?eqtei,}éy&tg d‘iﬁrﬁrkﬁttgxﬁaétﬁ xhngata representing said
first string an verti ng sal

fext strin épresentative, code wor d
into said text data repS@iEriGtHgVing dneansntl Deconyerting saidh texd sxing

f or mat changer@pﬁé@énmw& | Gods SRBrdt ﬁﬁovv'shiu St%lxd datd 2 hesamn said
representativ us re0| ed.,in claim

para
5, wherein: First strlng %ind S%WH’Q"HPﬁatsa%aWéé %%ngp CSeHREYPSO9C change
of 1 5 one of werkk,intondsaidi mxrtgdatzt aiepca:szaaxtmgl sa¥d ysecomd gexe.string when

7. The ap e
change codgqug?gf frrﬁ’g&ca;t A'gg cha @g %0‘{)&; ggb%%%‘ri ‘é’atshe dn%eigdgr{
al | upper casa&eprasentative code wosd. The apparatus recited in claim 6,

wher ei n: said format change code word indicates a change

resulting in the capitaljzatjon of the first letter, of the first word in
J P é tthe apparatus recisted fn claim 5, wherein:

said format change code word indicates a change of
15 one of case, underlining, italicization, style or size.

7. The apparatus recited in claim 6, wherein:
said format change code word indicates a change
between lower case or mixed case to all upper case.
20
8. The apparatus recited in claim 6, wherein:

- said format change code word indicates a change
resulting in the capitalization of the first letter of the first word in’
said string.'

25
9. The apparatus recited in claim 5, wherein:
said text string representative code word corresponds
to an address of a memory location of said storage means which
contains said text data representing said first text string.



said string. 25 mltedln claimb5,

wher ei.n: sai d text Hm“ﬁmmn“mn tive code word
corresponds to an address of a nenbry | dcatfi of of said storage neans
whi ch contains said text data representing said first text string.

17 10. A nethod of processing text data representing

text information for guiding a user in controlling various functions of
a system said text information includihd a first string of text and a

second string of text iddéhti Aalmethahiaf bro&tssa’(gmegtodatiaexepreﬁemungpt for

a change of f ens re

sai d sgcond s?é’?ﬁg omli(lt’ﬁlﬂg tgP‘?dl?rlgt 4 U%E m contr lllW§r aagg@ Ci ‘z't?&g&?/\igt h
the text dataofeprsysem, n@ldatetxt informatiost umdgdmgtaainrstnsmn@mfr text
retrieving saiggt axgeaﬁi@stﬁﬁ éﬁ'téxfr%@ﬁt){cdl”% %wgﬁilsq St S P 1t

converting the text data rep r g sard first st text to text
dat a represénteixﬁﬁpgafpﬂ %é&%’cﬂesp #Rjn'tﬁt (COMPriFing t e PBS f¥ nat change

'c?de vvor? It s ?SSOCI at ed repidsenting tsaid st@tmd s?ﬁﬁ rsﬁeu&k'tns{s?l fbrimdtst
string o ex ratin e resentative si

capabl e of - 1 §h@§§§| ﬁad?hg’%psﬁﬁﬁvlgg"{ h g’%‘t ¢Ho$ TERTGHPNLNG s‘gF‘g
device in rfusspcntsmgt of sizixd inetar masmdry ext dat a. : 11. The
nmethod recited in claim | ts code
wor d indicates a chang eljg?r EW%‘Q‘? tcegsfedahan er nsla?]é‘ ﬂ“{tﬂ{)&:‘llza%%
style or sildthe step of converting, theTm@xhﬁah@drerpé@smtmg nsaidaifirst 1string

wher ei n: of text to texd @aﬁao&(xséﬁﬁﬁgesﬁﬂdge%ﬁdj dtPifigC Ve tesdt Wlfé’i‘ﬂi

bet ween | ower case,. or case 29 3.
The net hod reéaf‘idfqrmaél Shangs ¢ r"ié‘?rrﬁl 18" associated with Stid textndtachange

code word i ndireptesendinghaagd first string of text; and
generating text representative signals capable of
15 causing the display of said text information by a display device in
response to said retrieved text data.

11. The method recited in claim 10, wherein:
said format change code word indicates a change of
20 one of case, underlining, italicization, style or size.

12. The method recited in claim 11, wherein:

said format change code word indicates a change
between lower case or mixed case to all upper case.

25

13. The method recited in claim 11, wherein:

said format change code word indicates a change
resulting in the capitalization of the first letter of the first word in
said string.



resulting in the capitalization of the titst letter of the first word in

iil dT?lter Imr;tg:ghod recited in claim 10”“““4‘“““‘““““ ‘“l e said first

string of text occurs relatively frequéntty ® %ithin said text information
and is represented by a text string representative code word which
contains less bits than said text 5 data representing said first text
string; and said retrieving step includes the step of
converting said text string represenﬂ ive code word into said text data
representing said first B.ri Mheamethodvesdiieng isacldimeN0, swheredn:

representative code vvordsdlat ﬁrgansqrel}lgx fd?erxq éggﬁﬁs%idti\%l?a{f%éﬂuﬁgttﬁecopd

text string when said format ¢ ed “wor assoc sai d
text string repitbbersaddi t@ctc@mﬁprmatmn and is representedi Dy Phdenetstuag

recited in cl %g}é&ntm%eb&e word whlch cont'i&‘x'léJI 19§ "Bits Chad/at@dRxpor d

I ndi cat es asch e of one underlinin Italicization, style or

si ze. - at Tepreﬁnt“?gesé’é’pata ISt e Xt SITiRg aﬂ"dcl ai m 15, wher ei n:

said format change code yuiddremhviﬁgesw@ dhehaies thdestepenf| cupvertge or
m xed case to allh yeo er, case. The thog recited in

claim 15, wher¥ string represergtgpaef Spﬂﬁt Wcﬂ{énblét fjﬁ% cates a
change - resutepresenting hsaidafirstl striagi (amdofcunlverlﬁngssaidettelet sifinghe first

word in Sa'n%p?&§édlﬂt1v%5code . yord ints saifl 1A dﬁ‘?ﬁh&?pfe%ﬁﬁ{ég k&uf" aim

14, wherein: ring representati
correspondsl 0 secongn t@éldrsétﬂggowmnnﬁm >form@at¢lmgﬁr cogled weardr ys V\/m ch

contains sai d jQpcistada with" $8ANteR0 sifing Trbpfdseheative! £bd@- word.

15. The method recited in claim 14, wherein:
said format change code word indicates a change of
15 one of cuase, underlining, italicization, style or size.

16. The apparatus recited in claim 15, wherein:
said format change code word indicates a change
between lower case or mixed case to all upper case.
20 '
17. The method recited in claim 15, wherein:
said format change code word indicates a change
resulting in the capitalization of the first letter of the first word in
said string.
25 :
18. The method recited in claim 14, wherein:
said text string representative code word corresponds
to an address of a memory location of said memory which
contains said text data representing said first text string.



\
109 19. In a system Yﬁl’ m' plurality of controllable

functions, apparatus conprising: !"l“mmm for storing text data
representing text i nformation fo Fn controlling said :

functions; said 5 text information includind airst string of text and a
second string of text identical to said first string of text except for
a change of format; said first string of text is represented by a text
string representative code word correkPonding to an address of a

menory | ocation of said 390r age AMRGERMMAANEOR! BlutalLE*Sf Ehrolfible
representing S?Id Lirst text strin sai.d second string of text being

represented by WP APATIWL o }%4N8ssoci ated with said text string
representative code wordmeans for storing tm@.ndafaarrepeésdrﬁmgﬁgew d text

data from sai d; ajd ans |2| sald text
stri ng 15 repr@oehtaqﬁnvgoggg@i% g 4 Bge &+ érﬂgg y}
cont ai ni ng sai Extein qymaélqtepnebmngng ﬁaﬂdstrmgto%ttcxhglmhd seccmhvsirmgng

said text data | | X
o oresonti Sofguaggggrelfé?gm ftassiarllanﬁfét E&i‘ﬂsga%cf ;éaa éﬂééin f%ag ghgxg%é Ly
i s associ at ed #PHAAG 4P Qﬁt Stripgg °§Ot°|xép\se§m€5m?@ dy e \Kb’ﬂd Strng

gpanls forfgenelrepnelslntaeiue meeﬁﬂﬂicﬁtéo&e?fﬂﬂhg to Qﬁg&?’drl]ﬁrsgl;ogﬁgzl ?g Lgfd
o 5P o O 52 Sy, REREH P, oppab AR MR RPN S
appar at us r &€ representihgi saitld firsheteat rstring; said second steing fofr v@it beange
code word precegrsaftdll ¢ ta forhfifl’ ERENEET4dR OUEd "Widciated with said
text string representative code word;
means for retrieving said text data from said storing
means; said retrieving means utilizing said text string
15 representative code word to address said memory location
containing said text data representing said first string and
converting said text data representing said first text string into
text data representing said second text string when said format
change coded word is associated with said text string
20 representative code word; and
means for generating text representative signals
capable of causing the display of said text information by a
display device in response to said text data provided by said
retrieving means.
25
20. The apparatus recited in claim 19, wherein:
said format change code word précedes said text
representative code word.



