11 APR 2005 DESCRI PTI ON METHOD AND SYSTEM FOR COMPRESSI NG MOTI ON | MAGE

| NFORMATI ON 5 Technical Field The present invention relates tq f ARR tﬂ@ﬂﬁ and
system for conpressing notion image information, which can conpress, wth
a high conmpression ratio and at a high speed, data or image information
that can be subjected to 10 predictive coding, and which can inprove inmage
qual ity. Background Art Conventionally, it is a general procedure to

convert an inage signal to another @ﬁﬁcﬁi @éhgnal, and assign suitable
codes to that converted signal base B c characteristics of the
converted signal, and transmt the 15 resulting coded signal. In this case,

so-cal l ed predictive coding, which may conpress information with a |arge
conpression ratio, is performed for a redundant image within a frame or an

i mage i ncl udi ng MEPHODAND SYETEM FORACS) hgpwéﬂr@gj aceﬂ(?pll@g@ﬁ

that since there may be a high correlation et ween IS
Goded from a pixel val ue vhi ch has ANVEQRMATINKoded: "only ¢ Lgecéﬁpﬁﬁem :
t hat cogl d not be predicted are extracted and encoded.
Technical Field
The present invention relates to a method and system for compressing
motion image information, which can compress, with a high compression ratio
and at a high speed, data or image information that can be subjected to
10 predictive coding, and which can improve image quality.
Background Art
Conventionally, it is a general procedure to convert an 1mage signal to
another type of a signal, and assign suitable codes to that converted signal
based on statistic characteristics of the converted signal, and transmit the
15 resulting coded signal. In this case, so-called predictive coding, which may
compress information with a large compression ratio, is performed for a
redundant image within a frame or an image including a regular pattern or a
plain pattern, in such a manner that: since there may be a high correlation
between adjacent pixels, ‘it 18 possible to predict, to a certain degree, the next
20 pixel value to be coded from a pixel value which has already been coded; only
the components that could not be predicted are extracted and encoded.
In the case of a motion image in a videophone or the like, since adjacent

frames of images are often very similar to each other, the temporal changes

are limited; accordingly, such temporal redundancy may be removed by



In the case of a notion inmage in a videophone or the |like, since adjacen
frames of inages are often very simlar to each other, the tenﬁbﬁaAbEHHW es
are limted; accordingly, such tenporal redundancy nmay be renpowed by 11
APR 2005 2 s inter franme predictive coding, which perforns prediction
between frames. . At this tinme, so-called bl ock-based coding may be
generally performed in such a manner that a bl ock code is enployed in

whi ch one co tel. ] i d. t i ngl e .synbol each frame is divided
into a plur alq?% %?h% @%lﬁa(gp%c%osﬁng’t W?‘?‘Qﬁgﬂﬁ"f IX’E“T’IBT shgnrihetyeen drameas. ¢ Rt
| um nance difference within each block is smaller, information is

conpr essed. ¥ e codiatlsdi klopkbased sodingeniaydbé @engealbyr ptifogmadhingduch a
efficiency code, which is one of entropy coding that may achi eve data
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representative 10 thereof is arithnmetic coding, i ch generates a

aft er anot her; a it 1 G.calgulation by..dividin o
probabi | i sti gu{nggérb r 0|Ln§'5“|ﬁ{n loaqggéénglﬁ\?@egi1H90a801§|uﬁ%lﬁ€yéOtvipi”f?qthi%d@cdﬁﬁi@mge
probabildty eﬁch sequenc«F1 of synbols, and determning to accept the

bi nary deci nii'® CRAFRGETIAHC dhpbdhe ilsmipanee diffirence asthia eaxdheblook ishenaller,
sequence of synbols. 15 A conventional three step bl ock coding system for
efficiently owdrmgtam isicongeesiqghal conprises the steps of sanpling,
transform ng, and quantization. |In order to retain two-dinmensional

resol ution and hi ghfH88UASY - GO MR i.ven inage signal ,..it is
generally required to perfor n’%sarrp??ﬁgggta %%El?(?degjﬁeg%&t (;geatlﬂgﬁlﬁﬁaﬁ]@%’tcy
ref erabl e that the coding
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ef fici ency bg&g‘%%ﬂ%’b‘il? us On%é%s‘?fgg@%ﬁoﬁ\’éfﬂi%@@é’ Afhigve datarcoamessioof by
information can be conpressed. Accordingly, there are the conventi onal
forward predPEYRYEE Sdivigh (qificieans casiesta the ocessirteg) sigihilch uspseRBitative
predictive signal only the past image signal that has been already
encoded{ andthdreobis aiitlemtiionadingt ediich kyRe1006H AdodBvord after another through

an arithmetic calculation by dividing a probabilistic number line into segments
in accordance with the occurrence probability of each sequence of symbols, and
determining to accept the binary decimal indicating a location in a segment as
a code for the sequence of symbols.

15 A conventional three-step block coding system for efficiently coding an
image signal comprises the steps of sampling, transforming, and quantization.
In order to retain two-dimensional resolution and high-frequency components
for a given image signal, it isr generally required to perform sampling at a
frequency twice the highest frequency component.

20 With MPEG, it is preferable that the coding efficiency be as high as
possible so that images with a high amount of information can be compressed.
Accordingly, there are the convent_ional forward-predictive coding (P frame
based processing), which uses as a predictive signal only the past image signal

that has been already encoded, and the bi-directional predictive coding (B




11 APR 2005 3 s frame based processing), which uses as a predgctb%gﬁzynggal
a future image signal as well as the past inmage signal. The To i‘ona
inter-frane predictive coding perfornms transm ssion of the difference
signal between an input image signal and correspondi ng predictive inmage
signal, and the 5 decoding side perforns addition of the transmtted
difference signal to the already-decoded predictive inmage signal so as to

reconstruct t.he oriQqi aI_inaqe. In.this manner, it is inpossible for the
decodi ng si d&4RE r‘bagz%ﬁs?lr%«%%s Bﬁ)’t‘ﬁglc NEET 2 anregagive sfgnahen drbaiec iinege
i mage signal is not provided. Accordingly, not using the past and future
i mge si gnal sigaelpaedivelli v shgnahst imdgcussipgalanTR bdtivedtionale;mesed he
frame (i.e., a reference frane that allows for reconstruction of an inmge

fromsol ely phhatichc ; | el 1§ edi 1S elet ' ..a.sequence . of
frames at a ?ixed i%????é ?bgﬁgﬁ?iﬁgﬁ§%§%ﬁgﬁfﬁaggoﬁﬂ%§e§%agﬂ%ﬁ%qﬁ%VFFﬁlP?
t hrough the sequence thereof and sol ving possible data errors. However,
since the colvatt IBlRge Sty ap n&?m@5W$¥§§§iBﬁmﬁéﬁﬁﬁiﬁnégel$géﬁbléyd tthe
conplicated bl ock based coding procedure, it is difficult to conpress with
a hi gh éonpr éewidsng reade peafinat additigh of pediransageedaddfcsents sismAUd Qhe
information that can be subjected to predictive coding. Wen difference
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pyopedure, that is, when successive val ues _ and
ccour o, assums nbt AEn R, MISHINIRAET oFr She fedfite ol Reeprranehes. the
por for med. ustHiEr CHEnE Jrsendl HapreieRHaNmARe: sighol 4 et aroHmd: Acomdd o,
accordingly, if Al and A2 can each take one of values 0,..., n, the
di fference uotlug@R t2@0O%ast and future image signals as predictive signals, but using an
10 intra-frame coded I frame (i.e., a reference frame that allows for reconstruction
of an image from solely that frame), this I frame is inserted into a sequence of
frames at a fixed interval, enabling reconstruction of an image partially
through the sequence thereof and solving possible data errors.
However, since the conventional image signal compression technique
15 employs the complicated block-based coding procedure, it is difficult to
compress with a high compression ratio and at a high speed, image data such
as audio information that can be subjected to predictive coding. When
difference information is generally compressed through a motion image
compression procedure, that is, when successive values Al and A2 are
20 expected to be similar to each other and when the value Al is known before the
value A2 occurs, assuming that the probability of occurrence of the difference
between A2 and Al being equal to or near zero be high, compression is

performed using the conventional Huffman coding or the arithmetic coding;

accordingly, if Al and A2 can each take one of values 0,..., n, the difference



4 petween A2 and Al can have one of 2n + 1 values, thus 2n + 1 Huffnan

codewords are necessary. Since there are actually n possible val ipe'sATPgr 2@%,
but all of the n codes are not locally used, redundant codewords_ may be

generated. Moreover, there is a problemthat when the difference between 5
frames is large, image quality intensely deteriorates and it is inpossible
to provide high image quality. In addition, if a |larger block size is

used, conpresgi t4 y sbe_enhanced; however, the detail of the
ori gi nal inaggbﬁg?ggéhfgg?‘égugyhgnvﬁhﬂ%é(EdﬁfﬁiQthﬁétéﬁp%ﬁﬁ%éilAHUﬂ&nan
phenonenon wherein fine lines may be congletely 10 | ost occurs when the

r

origi nal i magEodewesst auguneeespsrys uchinte nbetd nes actuwdly nt posilily ¢dieeeddr A2
differing fromthat of a fixed col ored background. Furthernore, since the

| frame to bebperdlbdifceld v be®s ted dall Bcklls eAHANCR A LR TERLR AULES! 5
to intra-frame coding, the coding efficiency is worse as conpared to th £

of inter-fra L0, i eneqdes the djifference . 15 bet n frames, so
t hat gener at ggeg%&%?, W}Fn or ﬁ%gf%ﬁsi%@ﬂg%&;tﬁ?ﬁﬂlé?%rtgﬁ i\iﬁf%éf%?? aetseen
of a hig spefd connu?icatlon line not being available, the frequency of
insertion of aMeins arge| impgeuatyeamienselyideterivtaeanmmhit of imgatdble to
within an | franme is between double to ten tinmes that of data within a

differential pramée higlaimheehnnljtye i s against a fixed rate required for
enabl ing 20 comunication. That is, conventionally, since | frames are

PP P Y o Pocld AR, B 8BRS R L1ATRS ool d . RBERRO 0o il ol be

fairly long so that displaying o reconstructed o
o gh that PRl 6P enpn e BREA f th OFgiR e e s eddsh SRS mae
frame. Moreover,. . in case where such an error 1 1 APR 2005

quality to deteriorate. A phenomenon wherein fine lines may be completely

10 lost occurs when the original image is configured by such fine lines, the
mtensity thereof differing from that of a fixed colored background.

Furthermore, since the I frame to be periodically inserted into a

sequence of frames is subjected to intra-frame coding, the coding efficiency is

worse as compared to that of inter-frame coding, which encodes the difference

15 between frames, so that generated amount of information increases; therefore,

in such a case of a high speed communication line not being available, the

frequency of insertion of I frames is limited. Moreover, since the amount of

data within an I frame is between double to ten times that of data within a

differenf;ial frame, that technique is against a fixed rate required for enabling

20 communication. That 1s, conventionally, since I frames are periodically

inserted into a sequence of frames, the processing time is fairly long so that

displaying of the reconstructed image 1s delayed very long. In addition, since

the amount of data itself is large, probability is high that data error impossible

to be restored occurs within an I frame. Mozeover, in case where such an error




S i occurs causing reconstruction (or decoding) of an | frame to be

i npossi ble, the reconstruction processing halts until the sutﬁegyﬁnﬁmﬁ
frame is reached if a dedicated neans to solve the problemi:

provi ded. For exanple, in case where dataserror occurs due to a cause, its
initially small adverse influence 5 may be anplified over the entire many
frames in the morst case, the reconstruction processing halts.

Furt her nore, t he. conventlonal t echni qu for nsertlnggé frames at a

fixed inter V8$cu1§tcalu§1qgeleeﬁgﬂs tripraen {erecleqo sHrapd itppmp todes innpessibler ttheat

the frame at a certain tenporal position, to search for the nearest |
frame by sonkeaswabgicticecomsesucg Hales oot ehpondisaqudt iTnege ot her@fde@ jand
display the reconstructed inmage after the frame at the target tenporal

position is jediched nlOMRVES sol%@'tﬁesﬁ%'b%}hrig d%r ];(Rr?déd Ionea}nages mich

time. If a certain dedicated neans to solve t or enen Pobt &78Ci s

provi ded, the,corr ondi ng_ burd 0 be i osed on_the decodi ng process
natural |y i &P gﬁ%égﬁg eﬁl%{rdg‘?ctuirﬁﬁfue f%é‘ecadlsﬁeé‘i?ymdﬂﬁlﬁ@rﬁwnlacb@rﬁmbﬂééllts

on the process of reconstructing | frames, an additional function capable
of proéessi Mgyt he aniplifiasks aver rdrpuienéitef pranyhdrpmesess. tHhewpreseste, the
invention is provided considering the above problens, and its first obj ect‘

i's to providecansgiultignangosassihgm BQItsCOfTHTtﬁ%EéﬁﬂofEDt Pk REe conventional
i nformation, which can conpress with a high corrpressmn ratio and at nh
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coding, and can I'nprove inmage q
present inventi on is to provide a nethod and system for conpressing notion
i mge i nf or n"&t°PBH r&hc?lﬁntméceééklﬁ tages athidhe Brmg Mak centede theipogalopestonedo
and wi thout deterioration of imge quality 11 APR 2005

search for the nearest I frame by some means, reconstruct the corresponding

10 image therefrom, and display the reconstructed image after the frame at the
target temporal position is reached; however, this searching for the I frame
takes much time. If a certain dedicated means to solve the aforementioned
problems is provided, the corresponding burden to be imposed on the decoding
process naturally increases. In addition, since a heavy burden will be imposed

15 on the process of reconstructing I frames, an additional function capable of
processing the I frames is required for the process.

The present invention is provided considering the above problems, and
its first object is to provide a method and system for compressing motion image
information, which can compress with a high compression ratio and at a high

20 speed, data or image information that can be subjected to the predictive coding,
and which can improve image quality.

The second object of the present mvention is to provide a method and
system for compressing motion image information with the detail of the

, original image being preserved and without deterioration of image quality




even if the conpression ratio is enhanced by enl arging the bl ock size.
Further, the third object is to provide a method and system for
conpressing notion image information, which can easily dlsplat1tp§R 2005
reconstructed image at an arbitrary tenpor%I position by preventing an 5
initially adverse influence due to an occurrence of data error during a
reconstruction process fromprevailing over all of the many franes and in

t the reconstruction process fromhalting, without nuch tine being
tgrkgn for first léﬂ}fr%%l SPY At W@&q@kced%ﬂrmrwgmln@amem% t he

reconstruction process starts at the frame at an arbitrary tenporal
posi tion and then Ituygher] Othworthésbastgéctg it Mage rosidee GONEEIHA @Ghdt L&k Om,
DI SCLOSURE OF | NVENTI ON According to a notion image infornmation conpression

t hod of a ti . OGhh et e; in jon,. which co res
ggat?alfy ad?gggﬁﬁﬁgﬁge?% 15 a%ﬁﬁ?nlgkfﬁgﬁgu%o%gﬁéh StRera5HY A¥g the

j i i di fference
tenporally a ept pixels between frames, outputs the resulting _
i mtrgr mat i on g (é)rcao%ﬁ?g?eﬁ%%d( NP al Aty apPYratyy femperal mesitinn rleyardventiog an

whether or not the output difference information is greater than a given
par anet ér (t W&l dilversed inBnpnes she tthe ani pbarmehéODISHatE ki (iRt 4
map that is greater than the paraneter 20 (threshold), thereby reducing

dundant i ntesomstiwbionypidcydsirbeh prevaRBEE ovid LTI Y tRe Th 20% Al HL O Rl §6Ks, and
;Spgoxinating (substifu??ng) each givﬁdedggrock by a p?@ﬁe rep%e%gﬁPiﬁuBy

i i thin.each bl ock, .the afarementioned problens
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i i .11 APR 2005 s .
| nfor mat i on, f1rs]1; searching f?)r the nearest I frame by some means when the reconstruction

process starts at the frame at an arbitrary temporal position and then the

10 corresponding image is reconstructed therefrom.

DISCIL.OSURE OF INVENTION -

According to a motion image information compression method of a first

embodiment of the present invention, which compares spatially adjacent pixels

15 within a frame to each other or compares temporally adjacent pixels between
frames, outputs the resulting difference information for pixels, stores in a bit

map, information regarding on whether or not the output difference
information is greater than a given parameter (threshold), and compresses the
information stored in the bit map that is greater than the parameter

20 (threshold), thereby reducing redundant information; by dividing an image
within a frame into blocks and approximating (substituting) each divided block

by a plane represented by three components for pixels within each block, the

aforementioned problems are solved.

On the other hand, a system of compressing motion image information,



according to the first enbodi ment of the present invention, conprises bit
map i nformation recoding neans for conparing spatially adj acgnﬁ)&;&xzhﬂ%
within a frame to each other or conparing tenporally adjacent pi

between frames outputting the resulting difference information for pixels,
and storing in a bit 5 map, information redarding on whether or not the
.output difference information is greater than a given paraneter

(threshol d), i ressj op means for conpressing the .

i nf or mati on sat% g@edéﬂ %36 Itgﬁée%%igtt e‘%ﬁgﬁlmﬁ’f‘{w ‘?81’?9198366?%&1%&}‘1@1111}#%8' ibst map
greater than _tﬂ)g paranmeter (threshold), thereby reducing redundant

i nfor mat i on; RieMRFe Fedodins areasnfon ewspatingkspbdidbpadiicont ipdge] SRanEifH oy
dividing an image within a frane into bl ocks before an inter frane

conpr essi on  ifsmpertbarashcothan dr apkeasi ARtk A ok S0P Stdi 5 &t LWvhded
bl ock by a plane represented by th%eﬁ%orrg%r?entg fg)r pfl Qg%!glse@m&?vﬁ?% fgggﬂes
bl ock, therely: | .or erpnt | oned probl.ens,. According to,a notion
i mge conpr essi%‘sril)d tﬁ@%&%pﬁﬁlﬁg dslgiycé]égr?&"e ]i’ggléﬂ?) BPrf@hPl’EﬁRS’tﬁ%f? SPadegdn a bit
inventiqn, the intra-frame conpression is_ perforned by conpressing the

entire i“mageM#P-adPIRGH) xeearging kowniwhether apd nohr thd nowgerts difference
respectively) using a intra-frame conpression nethod, conparing pixels

bet ween t he orfogimadion tmgeeznr thhe & ngigen expandadr dthRishok) MLASSESrmation
outputting the resulting difference information of each pixel, and |¥1 5](9 a

pi xel that cass@dedidi@Binditd %ﬁﬁg??%?@gﬁh%c%%%ag :131?3 é)trgti)rq It gj;\ee (Sﬁqgéggapt ©

occur exists, repeatedly using a s Sl ze

surroundi ng i.ncluding.this pixel is perforned until a designated

ni ni mum bl ocﬁﬁ@?%‘tﬁoél ¥ee‘38§]r%| Plﬁaﬁ’e‘;rgw LBV G dhanehith Proragtarr Ghrestold),
Furthernore, according to a notion inmage conpression systemof the 11 APR
2005~ s secoRdFTERBJEdRemE wdundangriedermatinnethé epstebt dakiheppoayir@is Block
means perforns an intra-frame conpression by conpressing the entire inage

in an 0 x mapprefimablonchedns tfof divdtthgharithddet RUSHS o HESREShiVighYs Hﬁfcﬂ% a
intra-frame conpression nethod, conparing pixels between the origina

i mge and thgnﬁﬂt@p‘%ﬁé%ﬁﬂﬁg a, e out putt.ing.the resultin
difference information of €ach p%li{esl ?ngﬁ%f%?% %hﬁli %Bf’)r‘f’ﬂﬁka%%gws ltflﬁlrlﬁr
difference t . Qi e r.amet e threshol d) to occur exists, repeatedly
using a smal F%érh %1‘61 d @iog% A 5’5%%‘? teBRessRted dur thipsdcomranents fol pixelg

this pixel until a designated m ninmum block size is reached; thereby also
sol vi ng t he Yfdieraskibdorks thawbyrewhbviagghe aforementioned problems.

According to a motion image compression method of the second

15 embodiment of the present invention, the intra-frame compression is

performed by compressing the entire image in an n x m pixels block unit (n

and m are integers, respectively) using a intra-frame compression method,

comparing pixels between the original image and the image expanded after

compressed outputting the resulting difference information of each pixel, and if

20 a pixel that caused a larger difference than a given parameter (threshold) to

occur exists, repeatedly using a smaller block size for a portion or a

surrounding area including this _pixel 1s performed wuntil a designated
minunum block size is reached; thereby solving aforementioned problems.

Furthermore, according to a motion image compression system of the



According to a notion image conpression nethod of the third enbodi ment of

the present invention, an intra-frane coded |I frame (i.e., a Hefaer
‘frame solely fromwhich an i nage can be reconstructed) is used?éiﬁgﬂfiﬁb5
frame is spatially divided into | blocks ang no | block is inserted in any
block 15 within the frame that has been updated due to difference between
frames being greater than a given paraneter (threshold) within a specific

period of ti ' ing-the | bl ocks between each frane al ong the

t enporal axi s;%gct epe é%?/&&;ﬁ{segltsof \F?lﬁgp%?‘%l f BFEREIS, Qﬂ@&ipam@p@aman means
Furthernore, a nption inmage conpression systemof the third 20 enbodi nent
of the presenﬁ’e?%\]i%‘rﬁ?%H’*@@#ﬁ@i@e@mpmsei@m bnsenpiressine shs envire GhagdSasa A
infra-frane coded | frame (i.e., a reference frame solely fromwhich an

i mge can be xemopisetubloed)unis bt by ath Vhidesrd h%slkecfthgeme{rlr%%ga%% iR 3% Sine

and disperses the | bl ocks between each frame al ong t

the | block Lpsehtd d ot insert any | block in a block wthin
the franme which %1 18‘?(%#%5%1818@, %%ﬁlaﬁs]a Iﬁlé%@lﬁﬁlﬁaﬁ%%"eﬁﬁ?eﬂ[‘% igipal amege pandede
frames bsi ng greater than(g gi.ven parameter (threshold) within a specific
period of tinmtMaEhefERINAPE oalier vicpprhesedat ontrmetiisonte prehilene. difference
According to the notion inmage information conpression nethod and 5 system

t her eof , si ncenfariplatiol domcrsixel) frdbifedyie] ithapehhidDa 1§P§H¥cﬁ?§}‘&’{be ERPC)
hi gh conpression ratio and at a high speed, of data or inmage 1 nformation

that can be sugbjeecCheehh rehG i odli b erforned; ther
i mproving i mage qugl i tytl.é)te{i;\i’(tgl‘fi]ilt e’%ﬁg@oﬁvgdr?ﬁg Oeﬁ%#}st g%‘ﬁerﬂtagéf UFRE ?)a?maﬁ%"l hlock
when differen en.frames is large, image quality drastically 10
deteriorates; gﬁg\j\&g%\egregorg@goqrd? AYTESTRE Sres entluping Htis drixelenei] ardesiormief]
that image quality can he reduced. More specifically, according to the
first enbodi FERIMEM (Heck sdzens rencdeti dherehy idsposdviblee the Podnd8tioned
| i near change in image quality wi thout drastic deterioration of inage
qual i ty l@ue tprebleimseshold for a block. Accordingly, adjustnent of

comuni cation bit rate can be easily 15 perfornmed w thout deterioration of

o6 of the compr casi or ot San b RRReirRy, BERGRS BT ek e

% of the conpression ratio can be nade w _ _ (
o o oW TR AR08, S e SRS S LT
conventional difference information generation
reference r}rame solely from which an image can be reconstructed) is used; the I
frame is spatially divided into I blocks; and no I block is inserted in any block
15 within the frame that has been updated due to difference between frames
being greater than a given parameter (threshold) within a specific period of
time when dispersing the I blocks between each frame along the temporal axis;
thereby also solving the aforementioned problems.
Furthermore, a motion image compression system of the third
20 embodiment of the present invention comprises [ block insertion means, which
uses an intra-frame coded I frame (i.e., a reference frame solely from which an
1mage can be reconstructed), spati_ally divides the I frame into I blocks, and

disperses the T blocks between each frame along the temporal axis; the I block

Isertion means does not insert any I block in a block within the frame which




20 and the Huffrman coding and/or the difference informtion generation and
the arithnmetic coding; thereby generating efficient codemrds_‘[apg_\éPR 2005
efficiently conpressing data such as inmage information that can

subjected to predictive coding. Furthernoge, the reduced (conpressed) data
according to the first enbodi nent of the present invention is used to
define a plane, and 11 APR 2005 to when it is expanded, it represents a

pl ane with a QM rdinge.to an.notion._.image. informatio .
conpr essi on lr}g% %%ghaﬁ@atéﬁf@?‘ ggr‘noocgﬁ%heémgé)@ Waelg%agwﬁ{ngbgrqaﬁ%r ﬂ?ﬂﬁléﬁt%ﬁ}l
even in the cases where the conpression ratio is inproved using a |arger

bl ock size, PREvAEtet (thysshpkl withim gispatificregiod of tinte; thetebyaaido ackanglithagl y
deterioration of image quality can be reduced. Even in cases of an

ori gi nal i neghbreorhitpueddrbyleaieat|y deferent intensities of fine lines
with a fixed colored background, it is possible to prevent that fine |ines

from bei ng conpl e : C ! .to a mption.image informatio

conpr essi on net ho%gg%ghli%%gy@t%e%{%%ogg é’ggggflﬁ?‘?féﬂ?ﬂ?? ﬁ@?ﬂﬂ@&?%nfﬂe@ﬂo@ hand
present _i nvention, when an | frame is spatially pre divided into bl ocks,
and when t heSHitgTydheneof gare abdockicenerswa peeswdame sactmiitede cahpressibe
tenporal axis, since nol block is inserted in any block within the franme
that has beewitlpdatleghdeempoediidd eraic exndettwaehifh aspsdebN A58} efmbban
the paraneter (threshold), it is possible for 15 the inage reconstruction

processi ng tmGRAhflohCAPRASEANCEd UULFAEE 13 ppécﬁglﬁg‘? ;#B};i%?g ch%g?)%rjggxtefarm&%

previous frames fromwhich an I nage’ can be “conp

display a re ructed i.mage after the fr i the target tenporal
position is @%&%h%d}m{’h‘ﬂ@n%\j tRdef ‘E‘i‘fﬂﬂyconm ngjese%’lné’ﬁntlpéﬂl diechniqugrein a
reconstructed i mage can be easily displayed in an arbitrary 20 position. In
addi tion, siPREqHarabemdiderense hetween ramees tatargenimage quualiny dasstoeally
server and/or data transm ssion path is tenporally uniform zed during

not i on19 magedetetiovetey; hawhivehercchidang i Ské PRe Rt DRHERNGS deft@ﬁof»ét%d{? BF that
delivery than that wth the conventional technique can be obtained.

Nor eover ,  siigoNyddlfty” @68PbEORARMAr SOBRSt LIt ST 88:c5HANI% ' Tht "B et

embodiment of the present invention, it is possible to provide linear change in
1mage quality without drastic deterioration of image quality due to a threshold
for a block. Accordingly, adjustment of communication bit rate can be eastly
15 performed without deterioration of image quality, and in addition,
improvement by approximately —20 % to —50 % of the compression ratio can be
made with image quality maintained as is. Moreover, the adaptive Huffman
coding and the adaptive arithmetic coding collectively perform the predictive
coding procedure including the conventional difference information generation
20 and the Huffman coding and/or the difference information generation and the

arithmetic coding; thereby generating efficient codewords and efficiently

compressing data such as image information that can be subjected to
predictive coding. Furthermore, the reduced (compressed) data according to

the first embodiment of the present invention is used to define a plane, and




11 APR 2005 11 received anmount per unit tine is small, a necessary anount

. : I <
of bufferin nmenory can be reduced, expected reconstructl;
regul at ed, gnd even a systemw th | ow capacity can stabl yOFJCmZWE?

[ [ [ truction is

Mor eover, since possible influence of data, errors upon recons

small, it is possible to continue 5 to recoh@trupt with data error

negl ected; thereby not requiring the delivery ;gde systenltp reiggnd dat a,
ducing t burden on the delivery side. N\ reover, it is a

gggs{gle togeég Y Mo durgRdad it reprasen YiPsanq pikh gradapani | ity, etc. for

the notion i mage broadcasting. 10 BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a

| ock di agr am showidgordiagots lamenatfion istagec infb emheionC eSMHBSSHNY mEdPLnd
ibm?lge [ nfgrmation. ?g. 2 is a block diagramdetailing the structure for

[ ' i Wk | ' hq.: Fig. 3 jJlustrates a
exanple of Ja Shonis OTRaE selpbiied bt indontdh ddkn th Hie by Sercothe

: g . . 5 s
di agr am show xanpl e.of a specific. strycture for decoding. Fig.
an gxpl anator%gp%ge Tl %ﬁ%\‘%djsé TaRed riapre st ntegrrhPlacks eepitbeedetafil ofatle

, : : it hi i bl ock in the X
|2(r)1t g:qué%g, gn?fogfﬁgéﬁ&@@a{ﬁr&tlg@? Lgﬁgcsﬁngﬂgrggtgﬂg;;é@i ?6? ﬁhﬁg@hiuﬁﬂty whhah
are used to approximte the correspondi ng divided i nage bl ock.
reduced. Even in cases of an original image configured by greatly deferent
intensities of fine lines with a fixed colored background, it is possible to
prevent that fine lines from being completely lost.
According to a motion image information compression method and
10 system thereof of the third embodiment of the present invention, when an I
frame is spatially pre-divided into blocks, and when the divided I blocks are
dispersed between each frame along the temporal axis, since no I block is
inserted in any block within the frame that has been updated due to difference
between frames being greater than the parameter (threshold), it is possible for
15 the image reconstruction processing to begin reconstruction since a
predetermined number of previous frames from which an Image can be
completely reconstructed, and display a reconstructed image after the frame in
the target temporal position is reached; thus without time-consuming search
for an I frame, a reconstructed image can be easily displayed in an arbitrary
20 position.  In addition, since the amount of the distributed data in a
communication server and/or data transmission path is temporally
uniformized during motion image delivery, a higher transmission performance

for content delivery than that with the conventional technique can be obtained.

Moreover, since on the reception and reconstruction side change in the




Fig. Gis a plan view of an inmage explaining the operation of using a

smal l er block size for a portion or a surrounding region of pi &l at
causes larger difference than a given paraneter (threshold) fé) %é@&ﬂh 11

APR 2005 12 Fig. 7A and 7B show an inage_exglaining_an inter franme _
conpression procedure, wherein Fig. 7Ais @ plan view of frame t and Fig.
7Bis a plan view of frane t ;.1; Fig. 8||? anglanSkaglsgorgngna

[ : S t . configyres an r ; : _
expl anat ory. 150 TahPRg 2o ufl i S 1ommabe ks nagessifls erpemnt it ering
frames; Fig. 10 is a flowchart showing the step of performng an
intra-frame &AMPBsSIDAE IEilYced xpectad frecwstandtiahinidsgutheglapdoind even
performng an inter frame 10 conpression; and Fig. 12 is a flowhart

; : - - . THE .
showi ng t he stepybmpeiflonel NGpacltyoddh AT tiefoh st PESCRIEI A EinltE oes:
REFERE%CE NUNEQ%LS P .., paraﬁite? (thresh%ld) I QE% . aﬁg%og o]ﬁ?SFPQI
converter 2 ¢, & data errors upon reconstruction is small, it is possible to continue
5 to reconstruct with data error neglected; thereby not requiring the delivery

side system to re-send data, and reducing the burden on the delivery side. |

Moreover, it is also possible to easily provide multicasting distribution

capability, etc. for the motion image broadcasting.

10 BRIEF DESCRIPTION OF DRAWINGS
Flg 1 1s a block diagram showing the outline of a structure for compressing
motion image information.
Fig. 2 is a block diagram detailing the structure for compressing motion image
information in Fig. 1.
15 Fig. 3 illustrates an example of a specific structure for coding.
Fig. 4 is an explanatory block diagram showing an example of a specific
structure for decoding.
Fig. 5 is an explanatory figure showing a plane represented by three pieces of
data’ intensity Z of a pixel within a block, the gradient of the block in the X
20 direction, and the gradient of the same block in the Y direction, which are used
to approximate the corresponding divided image block.
Fig. 6 is a plan view of an image explaining the operation of using a smaller
block size for a portion or a surrounding region of a pixel that causes larger

difference than a given parameter (threshold) to occur,



: : : : : : ds
3 ... encoder/conpression unit 4 ... bit map information recording mea

) i nformation conpression neans 20 6 ... entropy coding mear]sq APR:ﬂm5
bl ock insertion neans 8 ... | block generation nmeans 12 ... .conpari son

nmeans 13 ...
t BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

current frane data 11 APR 2092 1g 14n-ﬁitﬁre;iﬁgfhgaag$ dat a
o begi ,

conpressing notion inmage information 5 according to a first enbodi nent of

the present 'ﬂ\é.enf’AOQnHS7 essﬁg)\lvb%% 1mage explaining an inter-frame compression

10

15

20

procedure, wherein Fig. 7A is a plan view of frame t and Fig. 7B 1s a plan view
of frame t + 1;

Fig. 8 is a plan view showing a plurality of I blocks that configures an I frame;
Fig. 9 is an explanatory figure showing a state where I blocks are mserted
between frames;

Fig. 10 is a flowchart showing the step of performing an intra-frame
compression;

Fig. 11 is a flowchart showing the step of performing an inter-frame
compression; and

Fig. 12 is a flowchart showing the step of performing I block insertion.

DESCRIPTION OF THE REFERENCE NUMERALS
P ... parameter (threshold)
1 ... analog to digital converter
2 ... buffer
3 ... encoder/compression unit
4 ... bit map information recording means
5 ... information compression means
6 ... entropy coding means
7 ... I block insertion means
8 ... I block generation means
12 ... comparison means

13 ... current frame data

5



The present invention involves a notion inmage information conpression
nethgd for conparing spatially adjacent pixels within a fr b?ﬁeﬂﬁﬁ ot her
or conparing tenporally adjacent pixels between frames out put g the
resulting difference information for pix %s; storing in a bit map,
information regarding 10 on whether or not "the output difference _
information is greater than a given paraneter (threshold), and conpressing

i nformation or i i }4 map that is greater than said paraneter

I(t hr eshol d), ﬁi Hérﬁfeégi/dﬁrsz%{}%idr%g redundant information; wherein aminmage
within a frane is divided into bl ocks, and each divided block is

approxi mated (substituted) with a single plane represented by I S three
conponents for pixels within said block before the inter frane conpression

processing starts. FBEHRMODE RORGHARRMNGOUT THE DNVERPION Jreat er
than paraneter (threshold) P is processed (del eted) as a changel ess pixel.

. ; . . : . 20 a

Furt hernore, accordi howat P! 9CK R fi met had..of configuring .

singl e pl ane represel?’l?geld by t’hreeecorrpggrfe‘rgl'%ﬁslb?étlsrS péxe?tsl?np%a%‘?/gpgﬁé’g%ﬁan
are are..utili Further, according to the

st, s ed. ' [
|t2te r am? % g(r)rg %%ﬁ%‘ﬁg sﬁooaﬂﬂﬁsftoed% ?lqlg,le@aﬂzf&ﬂﬁIpéﬁ?ﬁnti@"?’é‘f}%é%d@wﬂmﬂ._t hr ee
pi eces of data the intensity of a pixel vm'th!r] a_bl ock, the gradient of
i ntensities withihhe Reessinsdkventiomanyoldes eahotion lm@ehh_ﬁlrg{ﬁmﬁ&.ﬁmFies%i&ER
2005 14 of intensities within the block in the Y direction. The information

stored in theethdd fmmowm@@péﬁﬁﬂy%jf?&eﬂt?ﬁﬁéb Q&fl@hﬂi ﬂ‘ﬂ:&i’aé %%ﬁcﬁ%ﬁé‘?ﬁ gt
nmet hod selected fromthe group consisting of run I'ength coding, nodi
READ (MR, M@n}?fﬁ‘i‘ﬁ@%mﬁ%%ﬁfi %ﬂjalé%{ E%(%lé Mé%wgeoﬁj %r%%ies%&%%t&%lg%h%%(‘jalsgﬂ'ing
difference information for pixels, storing in a bit map, information regarding
10 on whether or not the output difference information is greater than a given
parameter (threshold), and compressing information stored in said bit map
that is greater than said parameter (threshold), thereby reducing redundant
information; wherein am image within a frame is divided into blocks, and each
divided block is approximated (substituted) with a single plane represented by
15 three components for pixels within said block before the mter-frame
compression processing starts.
Further, information stored in the bit map not greater than parameter
(threshold) P is processed (deleted) as a changeless pixel.
Furthermore, according to a block approximation method of configuring
20 a single plane represented by three components for pixels, the average and the
method of least square are utilized.
Further, according to the intra-frame compression procedure, said plain

1s represented by three pieces of data: the intensity of a pixel within a block,

the gradient of intensities within the block in the X direction, and the gradient



Information greater than paraneter P (threshold) is conpressed using the

adaptive Huf fman coding, which utilizes as many Huffman tabl t?mrj
expgct ed amount of information. Redundant infornmation betvveeﬁslf ?‘g&ss 'S

i i ing i f or med
further reduced using an 10 entropy coding. The entropy coding is per
ei ther through the adaptive Huf fman codi ng lﬁr ocedure, which encodes
utilizing a table selected fromas many Huffman tabl es as an expected

t of info tion, or.the adaptjve arithnmetic coding procedure, which
2ggggesouti | i QEH egs%t%?ﬁl%ltg’é? Q&d@gd‘#%ﬁh‘ag dizeefsgiy: arithnetic tables as an

. . . . . 4 on
expected anount of information. This coding procedure is performed base

di 1I‘Of erence i nf or maflhenifetmeeon pitesdds in The shidither@nednp 08 dBly 9 1b5stt REe
di fference output through conparison of pixel t and pixel t 17between

frames. 20 Fubhﬁ"&f”ﬁx‘izf‘ge ?d;,\cl{qifelggﬁ@t‘h%di %flggtg&‘tﬂw%ﬁ {hat gr%gipt %5%?&?‘%53 rghi e%ngtﬁf

a block of n X m pixels nand mare i egers or
it or once. | nPOPRE: PO BER JTEADN ATy ML Hhpardisan terdise cituifmane (MBbkoding, 1
between said franes is utilized, where a block is configured by 15 11 APR
2005 n X>m pi fBflJBI eoddngn are integers of 2 or nore) within a frane.
Information greater than parameter P (threshold) is compressed using
the adaptive Huffman coding, which utilizes as many Huffman tables as the
expected amount of information.
Redundant information between frames is further reduced using an
10 entropy coding.
The entropy coding is performed either through the adaptive Huffman
coding procedure, which encodes utilizing a table selected from as many
Huffman tables as an expected amount of informatic;n, or the adaptive
arithmetic coding procedure, which encodes utilizing a table selected from as
15 mrany arithmetic tables as an expected amount of information.
This coding procedure is performed based on difference information
between pixels.
This difference information is the difference output through comparison
of pixel t and pixel t - 1 between frames.

20 Furthermore, difference information output through comparizson of a
block of n X m pixels (where n and m are integers of 2 or more) and
corresponding block of the same between frames is utilized.

Furthermore, difference information output through comparison of pixel

. t and pixel t - 1 between said frames is utilized, where a block is configured by




Furthernore, with n X m pi xel s between franes, n denotes 21i (Kis a whole
nunber), and m denotes 21f' (I~'" is a whole nunber.) Furthernore,
intra-fianme conpression nmay be performed while 5 changing tf191SAPR Y1) 1l

bl ocks divided within the sanme frane, befolre the inter-frang conpression
procedure starts. Next, a systemfor corrpréssi ng notion image information
according to a first enbodinent of the present invention is described. The

present invention_ invol ves nmotiqn i mage,jnformati gn conpression 10
syst em conpr illsiﬁdnmli‘&ﬁgﬁ %n??‘flgrar%ﬁtlpﬁge?%egk&ifﬁﬁo Frthup & Srareenpari ng
spatially adjacent pixels within a frame or conparing tenporally adjacent

pi xel s between fr Fesheroatdrpuitiiing then ﬁﬁ:@éllstﬂe@@egﬁfﬂ“@ﬂlﬁé‘,gﬁ deﬂfo%s\n,\zki(gnisog
the pixels, and storing in a bit map, information regardi ng on ether” or

not the output,difference jnformati ,5. greater than gi ven par aneter
(t hreshol d) %’%q}%ngﬁﬁﬁlgf%ﬁﬂﬁ%ﬁ%ﬁxgﬁﬁ %Wi?i%ﬁﬁn@eﬂ"Sr conpressi ng t he
difference infornmation stored by said bit map infornmation recodi ng neans 5

that is greater Fhathegaioepaindrefemét koephetddn Pmanenebyps @ttty while
redundant information said systemfurther conprises a block approximation
means for dikh@ing ahe | SBICOMILIEHR AjdiRAdewi Chfine QR4 nAPPY2K|, TBLL NG
20 (substituting) each divided bl ock t)y1 a sing g gilé;n%aﬁlrl%pggs@é;t Iiejgf( r?/ tth?ee‘

conponent s f ar. pic ithin.said block. Furthernore, information
conpr essi on Means %rcoc gés% o1y prqestingy Sttaf‘ijéS i nformation stored by bit map
information recordjng means d not |arger than. paraneter (threshold) P as
a changel ess i mage'ext:12 SySbRmipp sompresHing arotinreima e bl tappa@xi-dinkgi tna
means approxi nates a single plane represented by three conponents for
pi xel s usi ngfirsteerabediagmtaddht pecscietihochtodn {edsicridayar e.
The present invention involves a motion image information compression
10 system comprising® bit map information recording means 4 for comparing
spatially adjacent pixels within a frame or comparing temporally adjacent
pixels between frames, outputting the resulting difference information of the
pixels, and storing in a bit map, information regarding on whether or not the
output difference information is greater than a given parameter (threshold) P,
15 and information compression means 5 for compressing the difference
information stored by said bit map information recoding means 5 that is
greater than said parameter (threshold) P, thereby reducing redundant
information; said system further comprises a block approximation means for
dividing an image within a frame into blocks, and approximating
20 (substituting) each divided block by a single plane represented by three
components for pixels within said block.
Furthermore, information compression means 5 processes (deletes) the

information stored by bit map information recording means 4 not larger than

; parameter {threshold) P as a changeless 1mage.




In addition, with the bl ock approxi mati on neans, the plainis

represented by three pieces of data= the intensity of a pixel Mtgéﬁ a

bl ock, the gradient of the intensities of the block in the X dir i 2005
and the gradient of the intensities of the block in the Y direction.
Further, the information stored by bit map linf or mati on recor di ng neans 4
is conpressed by at |east one binary i mge codi ng nethod selected fromthe
10 group consisting of run Ien th coding, nodified READ (MR, MWR) codi ng,
nmodi fi ed Huf f man (%H)r lteém%@ £ ﬁdb 9ek Guovexhgatipur Meansoappraximat e tai emgle
conpression neans 5 for conpressing the information that is greater than

paraneter (thpbstord)reRempedfloy thrancadpehéms foluiikERNSAG 1HE Hed)
nunber of Huffrman tables as a predictive 15 am%nt of |%format‘%o ea%n(%nracrﬁx

codi ng neans §,,i¥hi P 1dRY ce redundant information between franes, is
further provi deé h?sé%ntség%;v/é coding means 6 perforns either the adapti ve

Huf f man codi ng, vm(iilgh 3 codes ytijli |n8 a table selected fromas nmany
Huf f man t abl es as 8Pt d Mhbu lgcks snpaerionation mra0 dhapplam  is

arithmetic coding, which encodes utilizing a table selected fromas nany

ari thnet Bc t abdpssastedrbyertpeetdeceandulitadthd itensyicdn. pixel gL %lock the
difference information stored in bit map infornmati on recordi ng rreans

a differ encemgibﬁcﬁb'ﬁt bR ke GOITRAT bSAHR ocE'lﬁihe XI e ctR)(xfrf]eafo tlh : @@‘3@ C]rt]7.

the frames ere a block 1s configured
embod ment | of C5 HRERGEea 485 bl thaBe St BiisrBes nl;”mto? Con i mage
i nformation, according to the first aspect of the present invention, is
descri bed. Further, the information stored by bit map information recording means
4 1s compressed by at least one binary image coding method selected from the
10 group consisting of run length coding, modified READ (MR, MMR) coding,
modified Huffman (MH) coding, and JBIG coding.
Furthermore, information compression means 5 for compressing the
information that is greaﬁer than parameter (threshold) P performs an adaptive
Huffman coding using as many number of Huffman tables as a predictive
15 amount of information.

‘. Entropy coding means 6, which may reduce redundant information
between frames, is further provided; this entropy coding means 6 performs
either the adaptive Huffman coding, which encodes utilizing a table selected
from as many Huffman tables as an expected amount of information, or the

20 adaptive arithmetic coding, which encodes utilizing a table selected from as
many arithmetic tables as an expected amount of information.
Furthermore, difference information stored in bit map information

recording means 4 is a difference output through comparison of pixel t and

: pixel ¢ - 1 between the frames, where a block is configured by n X m pixels (n



5 Fig. 1 is a block diagramshow ng the outline of a structure for
conpressing notion inmage information. A conposite analog signal o t‘blAPR 2[}35
froma device such as a video canera, a disk player, or a video cassette
pl ayer according to the NTSC standard, is nverted to a digital signal to
represent a single line of a video franme by an anal og-to-digital converter
1, and digitally 10 output to buffer 2, where it is in turn stored. Note
that although ity is disclosed,that the .analog signal output fromthe NISC
device is con@gr]g&uf&ngﬁyﬁﬁﬁf?éP’EPﬁ%éﬁw 1 2 H@Madral og-to-di gital converter
1 and the resultant digital signal is output and stored in the buffer 2,

t he present invent ilan the #olowing t ed enobddinmenst ofichurnBetidal Qil’ﬁi?rsy‘é%éﬂﬁ for
according to the present invention, any video 15 signal including comobn

vi deo si gnal s conifppedsihs aRbABN i@ﬁag@axhﬁyﬁaﬁfbagﬁce%diﬂg‘r’]ﬂpcﬁ?e ﬁﬁgh bagspg?taag the

efficiently conpressed. As shown in Fig. 1 p orma

circuit 4, whi | al.ly, conpares pixel t and pixel t - 1 between
P?Qsen%gﬂyglpt% , r}ald § ﬁ’e({)

frames, and stores in a s ased bit snap, information regarding
on whether or not the resulting 20 difference is greater than paraneter
(thresholPd) P, is pidvildéd.a THeck cdiagarins showing hile piutkhe t ofind gpiw@lrd forl
is performed based on a pixel conponent (i.e., intensity or hue). This is

to tenporal | yconppassing mbtieh ifigeeinfobhakidnt NGy GUE LRt e |
corresponding pixel (pixel t - 1) in the previous  frame, El\f/j\lgg)lggggn &rttpt

tinme. Accordi I pi xel,s and 11 APR 2005 18 t -
1 stored by blﬂt%ﬁrigp&%%eg%%lf?g%Cﬁgggtrcgﬁﬁgah%gﬁ%k Hiay\ﬁﬁi Ohajddee gagsefte player
par amet er (thaeshal d " P, iﬁI resseg,_ but others are determ ned to be of
changel ess pi %1% 9 Hhsh Qaidrd gk ernegytedivea digitarsignabiv represent a
(difference) greater than paraneter P (threshold) is conpressed by

i nformati on 5S@EHplassiion vademframediynen thelagdaptigiel Hskhkeaer COMR d: Wtk P
utilizes as many Huffman tabl es as the expected anmount of infornation.

Ent r opy 160di ngutpmtatis Waffenh CRylipgel fr 16 16 ORRAY | 4of ti r .
temporal |y adjacent pixels outputting the resﬁﬁ}igng é? e'rtlg%tjcélﬁmugh 1t 1s

i nformation, &‘ﬁ@lo‘é@&%ﬂaﬁhﬁe‘n g th ga tive.arlLLhmetic coding
utilizing a arithnetic ta %,ﬂo I%(E: ?ISOHSEPg ]tdgla tg?ﬁéé Tifaify OV PEleetd @
tabl es as, fog. exanple,. an expected anpunt of information based upon
predictive in il TRl BY 1 thit apalagHeabieiiah ooniexteon] erithn rebnkems digitabe
reduced, is provided. After encoding is perforned by conpression encoder
3, a bl ock ofsigaghisguthus agdcttofedairetliesbuffen 21 tlanpragehe then o IREY linBied
bit map information recording nmeans 4, as shown in Fig. 2. The current
to this structure. In other words, according to the present invention, any video
15 signal including common video signals output from any of various types of
devices can be efficiently compressed.
As shown in Fig. 1, bit map information storage circuit 4, which
sequentially compares pixel t and pixel t - 1 between frames, and stores in a
single bit based bit map, information regarding on whether or not the resulting
20 difference is greater than parameter (threshold) P, is provided. The
comparison of this pixel t and pixel t - 1 is performed based on a pixel
component (i.e., intensity or hue), This is to temporally compare a pixel (pixel

t) in the eurrent frame and corresponding pixel (pixel t - 1) in the previous

frame; where t denotes time. Accordingly, the difference between pixels ¢ and




15 frame data 13 and the previous franme data 14 that is delayed by a single
frame tinme are then stored. Afterwards, conparator 12 determ nes the
current frame data 13 and the previous frane data 12 in terrﬂs‘loAPR 2005
redundancy between franmes and cal cul ates the difference thereof. That is,
each encoded block is conpared to the corresponding block in the previous
frame. Each block is 20 marked with a single bit identifying whether or not

t hat each bl pck i.s_chan from.t he correspqndi ng previous block. Through
this pr ocedu?e!<1 atof?‘g%gﬁﬁ%tmaﬂdg}WQ%l% §???@'8€1€omeaﬁ)ér4:bwbé@1 Iseprater dheo.
Herein, the bit map for each frane is distinguished fromanother bit map

by per f or ni nBaongieri §breshoédmBens feommmessed, ItARR 200 e18e®riihed to be of
enbodi ment uses as a basic technique, the intra-frame conpression

techni que i nchigNeddBixelZ anaf tHRhOSKR b dn : | R8s,
an inmage wthi ngégef rgrre [ snpre divi dgd [ n%ﬂ%ggggﬂagé:%f%{ﬁa%bnp?delf%??/]iuéégd
block is ap I (substituted) mth,a single plane represented by

three pi ecesg%e?l{%gﬁgnt KETFIEEHs ﬁy @flwhal@i %gl (ioﬁﬂlér&éFP‘gl gé’ k, infgranation
gradient of the intensities wthin each block in the X direction, and the

gradi en? of ¢HBPIasEEMsIqass b rustag thepbddakive Huffm¥ndicdintj erhichbitslizes as
specifically, with the intra-frane conpression procedure, an inmage is

first divideshaingt Buéfopdmirablet)asofhebdgksed aﬁanﬁﬁQJF Bk R%ka isn. :lgﬂg%tp.}'téﬂ)%ﬁﬂgb |
p may”be

with a single plane that approxi mates that each bl ock. This ane 10

repr esent ed I I: -1.n.each block such gs intensity
z, gradient %ﬁg%gtﬁg‘dﬁg{q@%&ﬁ? %I%scfogﬂrp @ﬁ%ﬁ %Jfl?aé:é?ﬁ?%ﬂl, t?%ﬁaoﬁ?tig‘ﬁﬁg}ﬂchfoglﬁ he
intensities | n t hg Y %i)?r ection. Al ternatively, 't hatréﬂl ane maybe represented
by intensi t yoYPStIREfieresyliing ditferemge infqraatiom cainghvhaeh tthen| perénsiy ithe
of pixels between blocks in the X direction, and the gradient of the

i ntensities dlagivepsithBebistasdarg plidizkss hratittendtiditablet wdnch TheeRvaI@ASHANd
the nethod of |east square, for exanple, may be used for approxination.

The res0l tings deaiyeaseime(ieaaplsse®r %ﬁyl@%ﬁle%&%@aﬁtﬁﬁ%;ofgﬁfo%& ng

that data, the plane with gradation is obtained. Wen a block is
confi gured bﬂaédphifr@hﬁ%r @ct?@%o?ﬁfo?g’xatfo%m%{):@-Zalsto{‘]ecfu%da%t%ﬁf%lrgla%io%l %g‘lcv?een

frame is 3/ s; the conpression ratio 1ncre
frames can be reduced, is provided.After encoding is performed by compression
encoder 3, a block of data within each frame is then transmitted to a memory
of bit map information recording means 4, as shown in .F 1g. 2. The current
15 frame data 13 and the previous frame data 14 that is delayed by a single frame
time are then stored. Afterwards, comparator 12 determines the current frame
data 13 and the previous frame data 12 in terms of redundancy between
frames and calculates the difference thereof. That is, each encoded block is
compared to the corresponding block in the previous frame. Each block is
20 marked with a single bit identifying whether or not that each block is changed
from the corresponding previous block. Through this procedure, a frame bit
map with a single bit per block is ‘generated. Herein, the bit map for each

frame is distinguished from another bit map by performing comparison

between frames.



i i i i i It is noted that
20 while s increases, however, image quality deteriorates.
the size and shape of a block is of n x mpixels; where n anq fn@ aBg/
one of integers. Furthernore, with n x m pi xel s between fra_mgs, lﬁ@ ‘
denote 21i (K is a whole nunber), and mma% denote 2r~ (K is a whole
nunber.) Next, the basic technique used for“inter frame conpression
according to 11 APR 2005 20 this enbodi Eegtfl S qetscrl ]E)ed. M)E:gnpressi o

ifi i 0.the first nethod faor inter-frane _ ),
the bl ook 11 fr ame it OpbBATEREHER i s PRScdanEnibe atl o iae frimt compréseie
t isintra-frame conpressed, and z(t + 1), x(t + 1), and y(t + 1) are_5
obtained in t u@te pnvelich oimgosieated odenit haigchiegdtANShswn ok Rigisely
x denoting the gradient of the intensities in a block in the x direction,
and, y denotimggéd h&tlﬁh&eﬂf@ﬁ‘ﬁeQg})f@ﬁiﬂi&é@ﬂ%otﬁlﬁé%é %n%ih%eqj %gdd?]cﬁ?gwdi is
direction. The sum square-nean err]?r |(s cal cu a(té . i)weand D and

- rouppof..z(t + , o X : ),
t ﬁé% cé%;’r egﬁﬂ%"%ﬁé‘%ﬁ@g (eafhsHisttey “pith o Plélﬁj&% Plang repregeniedday thrsspietes Bf
determ nation_such as "THERE |S DI FFERENCE' is nade. Alternati vel_y, egch
of a grovp of i@ the dptensitihd ¢f a)pixehi cackyridogs, athezgtadted) of ¥d intehkitiand
y(t + 1) are conpared to a group of thresholds Pz, Px, and Py | f 'lthe _
resul ting di fwaheneaclehbmkds: thor EshalctioR, andeherdrhARLiLQR éﬂ%ﬁﬁ%ﬁ%@%@ iR each
DI FFERENCE' is nmade. If the determ nation of ISt THEEE {)JE o e flr:trre
de, the porglbem i [ . | 0 e. C I

s marked. |in ¥ bo Porieny Sreci 195 RARIACLAD NP TS it dp s mpse i

maps are useﬁro‘c@d&r@? ahai%a?gre' is first divided into a plurality of blocks, and each block is

substituted with a single plane that approximates that each block. This plane

10 may be represented by three components for pixels in each block such as
intensity z, gradient x of the intensities in the X direction, and gradient y of
the intensities in the Y direction. Alternatively, that plane may be represented
by intensity z of a pixel within a block, the gradient of the intensities of pixels
between blocks in the X direction, and the gradient of the intensities of pixels

15 between blocks in the Y direction. The average and the method of least square,
for example, may be used for approximation. The resulting decreased
(compressed) data represents a plane; by expanding that data, the plane with
gradation is obtained. When a block is configured by s pixels, an expected
compression ratio within a single frame is 3/ s; the compression ratio increases

20 while s increases, however, 1mage quality deteriorates. It is noted that the size
and shape of a block is of n x m pixels; where -11 and m are any one of integers.
Furthermore, with n x m pixels between frames, n may denote 2¥ (K is a whole
number), and m may denote 2F (K’ is a whole number.)

Next, the basic technique used for inter-frame compression according to



This bit map conprises an array including O and/or 1 (i.e., binary data),
20 and it is conpressed using, for exanple, run |l ength codi nd.‘llﬁ;{g 03 on,
the pieces of difference data Az(t) = z(t + 1) - z(t), 4x(t)» = x(t + 1) -
x(t), and 4y(t) _ y(t + 1) - y(t) are ent @py conpressed. It is noted that
according to the first nethod, since expansion is not perfornmed, the
burden i nposed on calculation is |ight, however, calculation errors may be
accurul ated. _,.11 APR 2005. z] According to the second nethod for
inter-frame COHpFRLOfERE s, Em%gﬁ%Tessed usi ng a basic technique for the
above nentioned interframe conpression is expanded, and pieces of pixel
data configuring aibreockpesifecallyecanatrditgg eth  hes ufirss quastd ode aor €LKiRE-frame
bet ween the respective pieces of pixel 5 data each |ocated at the sane

pl ace wi t hi n cbligreadiBnb ER; t- of.I [ ,
reconst ruct ed gﬁ%ces o?ﬂgfggFEé%Fgﬂﬁg%cé{@%ﬁgpggdgﬁihgggﬁgﬁpggﬁﬁg%gﬁgggﬂgld
P. As a resulg, if it .exceeds threshold,P, determpation _of "THERE |S

D FrErence TRt i€ ARSERE R, GRRPTRr dnaBf A HEAS K. TP RERENE 7 b e,
the portion in the bit map corresponding to the block in 10 the frame is
mar ked. Thi s obfaingdpnctamps sbthren comppondnie] ndiengtifgatia/ drtedsity iofer pideilnary
data), and it is conpressed using, for exanple, run length coding. In

addi tion, theepotiagstief celidiéer eneBe datehd@éd dna Bldcktinlihe ZibtetidX({da™y
x(t + 1) x(t), and 4y(t) = y(t + 1) - y(t) are entropy conpresseé.’lt s

not ed t hat d to. 1IN . d, since,expansipon is.perfor ,

t he burden 1@?%@%2%90 m(‘:ié‘?%tlsﬁf; |egrl1ﬂfétsngﬁé%s\/w [ﬁ%\}iﬁ n 85? é’uﬁ’a’fg?té‘?fl'eﬁg?s
are not accunul ated. According. to the third nethod for inter frane

conpr essi on, SHIEYREGHEAR sheaniscialenlated helbreama sreap of eithex(p), aod(®f and
pi xel data within a block in the current franme t and correspondi ng pi eces
of pixel data vk ¢orlateld, 20 atD)t wed yoir + e pandithen icdeiptzire@ wiph akessNoldim
the corresponding identical block in the next franet + 1 is calculated

and conpar ed A0 at hsRENOLUitPexASdd f18SYLEId T ddterBRER €340
determ nation of “THERE | S DI FFERENCE' is nade. e]Imf t%ﬁgggr ?‘ngngﬁ%lﬁlo}s

(L L, S T SR, MY WP A
and a group of z(t + 1), x(t + 1), and y{t + 1) are compared to a group of
thresholds Pz, Px, and Py; If the resulting difference exceeds threshold P,
determination of THERE IS DIFFERENCE’ is made. If the determination of

15 ‘THERE IS DIFERENCE’ is made, the portion in the bit map corresponding to
the block in the frame is marked.
In the former case, a single bit map is used, whereas three bit maps are
used in the latter.
This bit map comprises an array including 0 and/or 1 G.e., binary data),
20 and it is compressed using, for example, run-length coding. In addition, the
pieces of difference data Az(t) = z(t + 1) - z(t), Ax(t) = x(t + 1) - x(t), and Ay(t) =
y(t + 1) - y(t) are entropy compressed. It is noted that according to the first

method, since expansion is not performed, the burden imposed on calculation

1s light, however, calculation errors may be accumulated.



11 APR 2005 2z the corresponding identical block in the next frame t + 1 is

calculated and inter franme conpressed. The portion in the bit
corresponding to the block in the frame is marked. This bit nagag(ﬁ\%lzaﬂg@

an array including O and/or 1 (i.e., bi nar, data), and it is conpressed
using, for exanple, run length s 5 coding. “Difference data 4P is entropy
conpressed. It is noted that according to the third nethod, since

conpression i s per d after, determ,nati difference is nade, the

anount of the calc (F)(:r‘;lotrl Uig it the sesgqed g}?&ﬁ&éﬁ i| Htegraer epmpeensiot, Hata

accurmul ated. Entropy coding neans 6 as shown in Fig. 1 conpresses the
si ngl e-bit 10ckapeesspilt usmg anbesiratédmigterfed tye billoveane hibHENBNEOAfra me
recoiling means 4 wusing a binary inage coding such as run | ength coding,

modi 1 ed READdifRossiRis Gaghnbed MRSl bRk iman (M) c%%‘i‘fﬁ?@;nrggéeﬂ%'cﬁ are

coding. More specifically, in the case of nary docuine

general ly han faacsim |l e machine or the like, there is a high
probability t eﬁs g\%ﬁi&%%i}&%ﬁl@ THafg I’B?%R:E”ﬁﬁr@t‘%’e%égésr@ﬁl\mtwedﬁﬁ%%roﬁ mixghe
or nore continuous areas accordingly wth the run I ength codi ng nethod,
cone- di nénsi ofala sachnogetadnal th samemlyce wititin the dainae blqekxel the MMtCRaRiEt
called run, is enployed as a unit for coding, and using the nunber of the

continuous i dentixal cpireependingl tedefstdibtdldNpRIEY off Pire BRSS! fél@&l'até%{ Egﬁlﬁh.
run, encoding is performed. For exanple, in digital” 20 facsimles using e

Phe run | engts hacr et tra BORED Ps Rt TR0 4F BT R BHE BRI Yo e e ion

Codi ng’ met hod®h TEEE M 1O FEREREE! oMby clfse e tim b FEEIRGA 15

DIFERENCE’ is made, the portion in the bit map corresponding to the block in

10 the frame is marked. This bit map comprises an array including 0 and/or 1

(i.e., binary data), and it is compressed using, for example, run-length coding.

In addition, the pieces of difference data Az(t) = z(t + 1) - 2(t), Ax(t) = x(t + 1) -

x(t), and Ay(t) = yt + D - y(t) are entropy compressed. It is noted that

according to the second method, since expansion is performed, the burden

15 imposed on calculation is heavy, however, calculation errors are not
acgumulated.

According to the third method for inter-frame compression, a

sum-square-mean error between the respective pieces of pixel data within a

block in the current frame t and corresponding pieces of pixel data each located

20 at the corresponding identical place within the corresponding identical block in

the next frame t + 1 is calculated and compared to threshold P. As a result, if it

exceeds threshold P, deterlnination_of ‘THERE IS DIFFERENCE’ is made. If

the determination of THERE IS DIFERENCE’ is made, difference AP from the

corresponding pixel data located at the corresponding identical place within




11 APR 2005 23 including 1728 pixels per scanning |line, which is obtained
by scanning at a pixel density of, for exanple, 8 pixels/mm- mhbﬂeApRt 5
IMH codes represent the run | engths each being the | ength of each segnmen

i ncluding only continuous white pixels (whife run) or only continuous

bl ack pixels (black run), and 5 variable |eTigth codes are assigned to the
respective runs using the statistical tendency that white or black runs

havi ng partic re k. . oceyr .o frequently than the other |engths,
which is the t %o“row%ﬁ’ﬁr&él %:eﬁ]émta:lujﬂg%dﬁttleoF‘g’éféEl&merﬁe*‘rrbdﬁ fondal READ AR
or MMR) coding is used as a standard nethod 10 for two di nensi onal coding
as wel | as ondNWriEARieopEnPYBERhg Wher potthm MVRhecbili Rty LobRepORGNENE {he
both the standard resolution and the high resolution for MR coding are set
to infinity. Bhekbasithe Srametidraadked NEHhEOTRY £S5 04} 0 tion bme
information and systemthereof according to the%preggﬁ%g?%ﬁé%i rchué%”9§5
conpar e spati gl,hyof (it r.al | djagent pixels and output the resulting

di fference infor r%ﬂ (()lhee’rsﬁtg)}i%ta%td XF@CI%H@&B?S F?WB}‘??&?ﬂdﬁl%tfaééﬁam@é@r@élnC}@ﬁl%b
reduced. Mre s eciitﬁglly, ixel t and pixel t - 1 between franes are
sequent i al | y E%‘ﬁfi‘&r Leraiige| data s entrapgyacadipipsend whEt isetoted thet deb& ding
resulting difference is greater than paraneter (threshold) P is stored as a
20 singl e bi t ipitbeethifd hnéthurlp sibocompresionERl Rk GRA BEIERASH Gl Cis
codes that may occur within each frane and between franes, and outputs a
smal | error fapwerdise ps et g ndant | nformati on can bhe
reduced. It is well known that t e&tg{l/%?faréggtg%%g‘g#é%%dﬂ%#eﬁ x%qgﬁ%VB atfgan

| ess than or |._to the aver {nformati on content (i.e., entropy) when
codes 1 ~ ~~Eﬁg’¥%g31}ﬁot e adthmn S ted.

Entropy coding means 6 as shown in Fig. 1 compresses the single-bit
10 based bit map information stored by bit map information recoding means 4
using a binary image coding such as ruﬁ length coding, modified READ (MR,
MMR) coding, modified Huffman (MH) coding, or JBIG coding. More
specifically, in the case of a binary document image generally handled by a
facsimile machine or the like, there is a high probability that white pixels or
15 black pixels successively appear in one or more continuous areas; accordingly
with the run length coding method, a one-dimensional se gment including only
white or black pixels, which are called run, is employed as a unit for coding,
and using the number of the continuous identical pixels included within each
run as the length of each run, encoding is performed. For example, in digital
20 facsimiles using the public telephone network, modified Huffman codes are
generally used for the run length model being established separately for black

and white pixels.
The modified Huffman coding (MH) is employed as a one-dimensional

coding method in facsimile transmission of monochrome pixel information



s assignnent is performed and the resulting sequence of codes at? 
transmtted. The adaptive Huf fman coding al gorithmis describetl 1bAPRvgg5he
adaptive Huffman coding is performed, so as to efficiently generate

codewords by collectively performng a se $es of predictive coding
procedures including 5 generating of difféerence information and Huff man
codi ng thereof. According to the conventional Huffmn codi ng, codewords are

general |y generated g a . Huffman table, and the generated Huffnman table
i s updat ed mﬁ@ﬁ@\?@ﬂg g‘?@% PRy Per werRmIng HRgowddch &3 obkainpgflymapanwaigngt a

procedure is dynamcally perforned. In contrast, according to the adaptive
Huf f i nan codimye!l desisay efs fa0ereamyle HE fifimen/nhmb néhef sladhet I 6dd@sSrdiR€sent the
predi cted anount of information one of that many tables is seleCted by a

Laple, sel ect tul Terond @uih bhitk tle RLRENClEch ) BRIRL LA gl it "B ous

sel ected table encoding is performed.” Accor

i nformati on, i.ch ca e,subjected tao the predictive encading, 1is
effectively 8‘%&? e%%‘&j;“. ?‘?{Elt?ht“@daﬁt?rxa@ SRS 5%§dmh§ela| @gaqh iy ,s and
descri bed bel ow, The adaptive arithnetic coding is performed, so as to

ef ficiently gextbde dengibdendss daempstmiddeint theetesppeliformhagistng ehé @Satbtical
predi ctive coding procedures including generating of difference

i nf or mati on asddetdyt kEet i whitedbnd1hberefs ha‘@ﬁf‘é)rﬁyrﬁgu%‘} 05 BONYSALT anal,
usi a single

arithmetic coding, codewords are generally 20 generate
occurrence p@gqygld ML eble generat e ccurr.enc robability
table is update \ﬁng;ever eea%%l%gﬁ%ﬁ glsmgrlhac}}%s Kecdegany for e%t‘%é“%F & ARt
codi ng procedﬁre is dynamically performed. In contrast, according to the
adaptive arit fatac coding, using as many arithnetic table (code table) as
the predicted amount of information one of that many tables is 1 1 APR
2005 25 sel ect ed Biheamodified BEAGR (MR bn MMIT)afodity isviédd 9§ aditeh88rd method
information; with that selected table encoding is performed. Accordingly,
data suh as f6iB9€ dimensional coding as well as one dimensional coding; where the MMR
coding is the one that both the standard resolution and the high resolution for
MR coding are set to infinity.
The basic structure of the compression method of motion image
information and system thereof according to the present invention is to
15 compare spatially or temporally adjacent pixels and output the resulting
difference information so that redundant information between frames can be
reduced. More specifically, pixel t and pixel t - 1 between frames are
sequentially compared, and information regarding on whether or not the
resulting difference is greater than parameter (threshold) P is stored as a
20 single bit piece of bit map information. Entropy coding means 6 predicts
codes that may occur within each frame and between frames, and outputs a
small error from the predicted value so that redundant information can be

reduced. It is well known that the average code length per pixel never be less

than or equal to the average information content (i.e., entropy) when codes



t information, which can be subjected to the predictive encoding, is

effectively conpressed. 5 A specific structure of a predi ctiv_e} m
circuit is showmn in Fig. 3 in which in order to encode i nput -Lnﬁ Z{T@

which is analog to digital converted, it is,puitably delayed and coupled to
the table selector. The input image data is"also transmtted w thout any
delay to the encoding unit, which then encodes it. The resulting pieces of

coded data ar.g: re t hej i fference is then 10 calculated.. The
te gbl e sel ect o(r%sglglq‘l g‘c g“% g?fg)g eer&téalﬁ)q gh? b?suﬁﬁggisﬁ%‘fn‘i_ gcédﬂ%lf:ée Fliﬁlllsg_lltted-
conformty with predictive information, transmtting it to the encoding
unit, whi eh in tﬁrﬁq@orﬂﬂ%@@s Hnliamp eodime gelgduitians dst Hascrilsdusieddw. The
codewords can be obtained. A specific structure of a predictive decodi ng
circuit is shadaptive Flgffnhri @bdiﬁgw@ip@bfo@n@qgg&@rs%Iei’ﬁ&i@ﬁﬂgrgetﬂe?gtet Sdeifords

decoder, and at the sanme tine the directly transmtted codeword iIs

[ tor, .whigh then selects a decode taple in
conform ty with ersaieehdeAsRihas el b dEhR (offhe Wnethits dupnding
which in_turn callgé’gl ate @Pg%ffer ence fromthe previ ousl@éi decoded pi xel val ue

so that adj usBERCTaSH ceapcpeippnatineand Bukimen odingotherenfpAesmiding to
notion image information according to a second enbodi ment of the present ‘
invention is the cheventéseali Beffmaheopings eofewm@iicogen s aly RiReskA using a
conpressing notion image i nformati on by conparing spatially adjacent pixels

within a framehffmaamdlé Nohd eAP Yk ¥1RAIRIENn REER] 5 Bﬁ&g\ﬁﬁnw LR0%& each
outputting the 11 APR 2005 26
single word is encoded, or the Huffman coding procedure is dynamically
performed. In contrast, according to the adaptive Huffman coding, using as

10 many Huffman table {code table) as the predicted amount of information one of
that many tables is selected by a table selector in conformity with predicted
information; with that selected table encoding is performed. Accordingly, data
such as audio information, which can be subjected to the predictive encoding,
is effectively compressed.

15 The adaptive arithmetic coding algorithm is described below. The
adaptive arithmetic coding is performed, so as to efficiently generate
codewords by collectively performing a series of predictive coding procedures
including generating of difference information and arithmetic coding thereof.
According to the conventional arithmetic coding, codewords are generally

20 generated using a single occurrence probability table, and the generated
occurrence probability table is updated whenever each single word is encoded,
or the arithmetic coding procedu_re 1s dynamically performed. In contrast,

according to the adaptive arithmetic coding, using as many arithmetic table

(code table) as the predicted amount of information one of that many tables is




resulting difference information of the pixel values, storing in a bit nmap,
i nformati on regardi ng on whet her or not the output difference iqfq)erRizﬂlﬂﬁ
is greater than a given paraneter (threshold) P, and conpressing the
difference information that is greater tgg{u said parameter (threshold) P
in conformty 5 with the information stor in said bit map; thereby

reduci ng redundant information; wherein the intra-flanme conpression is

perfornmed while ¢ ing.,,the divided hlock size within the sane frane
before the i ﬁ?@#’&f&aﬁﬁ@ t%%%@@%@r 3R Puigyaty yBupresieteddinfyy matismitwih firkente
conpressi on procedure, pixels within each 10 bl ock are conpared outputting
t he resul ti ngelgctddertabde émbdimnt isompenforhieg. Acxettngibl | @itghangh nggt Eﬁage
di vided bl ock size, and if that difference information is greater than

paraneter (thi®s Rvh; re. J: Lze S d for rtion .
i ncludi ng this EhoLh, FvhRh s beladbiat &t e rsdiciive' Shediing ¢ 5y effpcgively
i nformation E&tween 5i xels is greater than 15 paraneter (threshold) P, a
smal | er bl ock”§F2e5eE: repeatedly used. An image within a franme is divided
into bl ocks, and each block is approximted (substituted) with a single

pl ane répresent edAbspesifi¢ sastturhrefer poatipinesheoding chicktd i SNotwhi th Faehs in
bl ock. Further, according to the infra-frame conpression procedure, said

oL, 20, e spentactut oty gt ol A5k pbILGTS i,

within a block, the gradient of the intensities wt

direction, apd.t ' fythe intensiti.es wthin the block in theY
di rection. Agggrs | r?éj% gg%aﬁrghian}dr %qqpll%%o g@%&@%gﬁ?ﬁp r gﬁ?@dﬂPéF 1ppge dataie
image is cor‘rPressed in@gn N x mpixels block unit (n and mare integers,
respect i vel y§-SOfTangpitsewithoutanyydelay de the enemliocgnritsehich thet kadodg #tel s
between the original image and the inmage expanded after conpressed are
conpar ed out phetresgltitepieces of ehagledatdtadirkfe ed iafdofERE Bty ' :
11535 Rte M 5

and if a pixel that caused a |l|arger difference than paranmeter (threshold)
P to odour exilstiBited "EhOPRSIAbRRALGS selects one code table for the input image data in
conformity with predictive information, transmitting it to the encoding unit,
which in turn compresses the input image data so that adjusted codewords can
be obtained.
A specific structure of a predictive decoding circuit is shown in Fig. 4 in
15 which a codeword is transmitted to the decoder, and at the same time the
directly transmitted codeword is temporally sent to the table selector, which
then selects a decode table in conformity with predictive information sending
back it to the decoder, which in turn calculates difference from the previously
decoded pixel value so that adjusted codewords can be obtained.
20 A method for compressing motion image information according to a
second embodiment of the present invention is further described.
The present invention is a method of compressing motion image

information by comparing spatially adjacent pixels within a frame or

1 comparing temporally adjacent pixels between frames, outputting the



5 using a smaller block size for a portion or a surrounding area including

i i xel is repeatedl erformed until a designated m ni me né i
}gl Sregched. Furtﬁer, |fyt Eere is no change in the block size dqu Pgh@%
intra-frame conpression procedure, the int frame conpression procedure
starts 10 If the block size is changed intd™a | arger one, an additional
calculation for difference of data in said block is not perforned

out putting as LS. Lif t‘he bl.ock size i angedlntoasnaller one,
di fPer encg fr(l)&r}r‘lélpkﬁlg ?’fé POt By ei $1%d| valnag.edtopingiin eakit map,

for
ortion, and co ressed in that snaller bI ock size. 15 Next, a system

(F:) onpr essi ng nﬁﬁggwaﬁmwgamﬂm ivdether o digtghiecodtpus Qﬁﬁé‘fbrﬁ@ﬁ?@éﬂﬁﬁmﬂf is
the present invention is described. According to the intra-frane

conpr essi on pee&addiBantd 8iveRl)418 ndeg @tHr’éshcﬂﬁ?@" S3REHn a}?l e%?]rn% gi}emﬂ,ﬁlfel ‘ence

bl ock unit (n and mare integers, rers]pectlv I usi n920 ra et
essi on X bet we e original inmag . _
ggggaded aft[eqraﬁ fgg%;c@glsﬂhascaﬂseglc?g }é%n ﬁﬁfcgl?laf?‘ﬁ@t@tlh hresholdk Pnin eanformity
di fferencge |nformat|onfor {)IX6|S and if a pixel that caused a | arger
1

di fference t h¥atl bdPgnataymp hne%ﬂf?m@)mPsald bucurapexilatrehy theueigf abilondaht
usi ng an even snaller bl ock size for a portion or a surrounding area

i ncludi ng t hirdophnagbni Wlﬂe%ﬁ&h@dhﬂraﬁﬁéﬁ@éﬂiﬁpﬁé@&bh ié p@‘?ﬁﬁﬂﬁﬁt\?ﬁﬂg‘cﬁang%g |
block size is 11 APR 2005 zs reached
the divided block size within the same frame before the mter-frame
compression is performed.

According to intra-frame compression procedure, pixels within each

10 block are compared outputting the resulting difference information of the
pixels while changing the divided block size, and if that difference information
is greater than parameter (threshold) P, a smaller block size is used for portion
including this difference information.

In addition, if the difference information between pixels is greater than

15 parameter (threshold) P, a smaller block size is repeatedly used.

An image within a frame is divided into blocks, and each block is
approximated (substituted) with a single plane represented by at least three
components for pixels within each block.

Further, according to the intra-frame compression procedure, said plain

20 1s represented by three pieces of data: the mtensity of a pixel within a block,
the gradient of the intensities within the block in the X direction, and the
gradient of the intensities within th_e block in the Y direction.

According to the intra-frame compression procedure, the entire image is

compressed in an n x m pixels block unit 0 and m are itegers, respectively)




s Further, wth the bl ock approxi mati on nmeans, if there is no,change in
the bl ock size during the intra-frane conpression procedure, tht AR etl05
frame conpression procedure starts. 5 Further, with the bl ock

approxi mation nmeans, if the block size is ?panged into a | arger one, an
additional calculation for difference of data in said block is not
performed outputting as it is. Further, with the bl ock approxi mati on neans,
if the block sj i,s...changed into a smaller one, difference fromthe
previ ous expa?&égg &apgglggr B c@ﬂlﬁrﬁlsﬁlf’gdnﬁa??{ﬁrpléﬁgh poTea b khe paEginal image
conpressed in that snmaller block size. In the follow ng, a nethod and
system for cof@dedbp ninase i owandede aftenf comprdsend ameorcdimgrtd bt 8EERNdthe
enbodi ment of the present invention are described while referring Figs. 6,

.7 and 10. Asrdesi¢inghesctaiffdentd infdral A8 RIroSkeRl 26d & éﬂﬁﬁ?el El%(ﬂ%&&ssécg”
a ey, bé'

ratio may 15 be enhanced; however the detail of the origi I mage

| ost deterioratl -} ity. A.phenonen ere fine lines are
conpl etely | 02%1 g%gﬁ%fefﬁ%g‘%\‘%ﬂgﬁhﬂ%ﬁ%ﬁtg’f ﬁ%%@ewg LBVt PR dDByReERHON ofe
lines the intensity thereof. differing fromthat of a fixed col ored
background. TH&EMHR BRaler Mockodze dor atpartipadorse sasroundiolgvereahiastuding this
problens. To sinplify explanation, the case (an 20 exanple) of 16 x 16

pi xel s of a whited isagpedtediegeridrackd Nattd apa@'sﬂ‘ghgeéd Yim ir&$n $RO Wb dln s'f%@si's
6 and 10, the entire image is conpressed (expanded) in a 16 x 16 pixels

bl ock unit usigg@ intra-frane conpression nmethod as described above
(STEP 1 in Fig. 10). Pixels between the original imge and the i mge

expanded after co essed.ar,e conpare 11 AP 05 29 outputting the

resul ting differ eﬁ? rfhﬁ%r‘ﬁﬁ%‘%r}so‘?o ég%g‘i‘pwéﬁ? i\(iﬂ’ﬁl%ﬁlziesdlﬂlﬁéﬁ theomtea -t me

paraneter (threshold) P (STEP 2 in Fig. 10). As a result of this

conpari son, i FOMREPSEIQIsPROCHined, the thtedifidmeenvmresder girog drae atwiter

(threshold) Pl, a portion or a 8 X 8 pixels block including this pixel is

conpr esdéd If the block size is changed into a larger one, an additional calculation
for difference of data in said block is not performed outputting as it is.

If the block size is changed into a smaller one, difference from the
previous expanded data is caleulated within each portion, and compressed in
that smaller block size.

15 Next, a system for compressing motion image information according to a
second embodiment of the present invention is described.

According to the intra-frame compression procedure, the eﬁtire mage 1s
compressed in an n X m pixels block unit (n and m are Integers, respectively)
using a intra-frame compression method, pixels between the original image

20 and the image expanded after compressed are compared outputting the
resulting each difference information for pixels, and if a pixel that caused a
larger difference than parameter (threshold) P to occur exists, the operation of
using an ever smaller block size for a portion or a surrounding area including

‘ this pixel is repeatedly performed until a designated minimum block size is




5 (expanded) (see STEP 3 in Fig. 10 and the largest circle in,Fi %(E 6& gan
addition, the surrounding area of that portion is corrpressedh“n Rs B@

pi xel s block unit. Afterwards, pixels between the original itage and the

i mge expanded after conpressed are conpared outputting the resulting
difference information of each pixel, whi“Ch is then conpared to paraneter
(threshold) P2 (STEP 4 in 10 Fig. 10). As a result of this conparison, if
there is a pi xeh% ith difference exceeding paraneter (threshold) P2, a
portion or al%®€4- pjxels block including this pixel is conpressed
(expanded) (see STEP 5 in Fig. 10 and the mddle circle in Fig. 6). In
addi tion, the surFouttdirngith ¢he dfiodkhappaxiiacion ieatoiT @2$6ds ind hahnge 4n

pi xel s block unit. Pixels between the original imge 15 and the inmge
expanded aft r . - t | yl tihn ifference
i nf or mati on %%e ggjgg %??(gﬁnmv%}:%f%ﬁt %%%c%%reggobg& Oﬁé‘g‘glr?étt@ 1 (ﬁlr%?ﬁﬂ?d)
P3 (STEP 6 in Fi?. 102. As aaresuéﬁt‘ of this conparison, if there is a

pi xel with dffFREGSHIA BYCBeWS8f2pkr anet er (threshold) P3, a portion or a 2
X 2 pixels block including this pixel is conpressed (expanded) (see 20 STEP
7 in Fi§. 10 and Fhethemnlwisht tlhd ridbek iappFbgim&iion | meadsd if ahe bhek size is
surroundi ng area of that portion is conpressed in a 2 X 2 pixels block

unit. The pERoasdr SteoThfeSorded Ahadinidial fhaiBaGONNHESSHORSL &F c(zfﬂ;ﬁ%ge'

in Fig. 10). In this manner, it is possible to conpress the origina

wWth its detgj: 30 int.ai ned_whil e nmai ntaining a high
_conpr essi on %&?i%&%\l@i&@e&%&W%@ﬁ%%ﬁmﬁ?g ¥ ra-frame conpression as

nment i oned a_bove, gnrt inter frame corrpressmi on nethod in the case vvhere a
conpr essed i mage Birthergyeith the hleck mpmposimeation ompressell thaahbckf sizeane t
+1in Fig. 7(B) are
changed into a smaller one, difference from the previous expanded data is
10 calculated within each portion, and compressed in that smaller block size.
In the following, a method and system for compressing motion image
information according to the second embodiment of the present invention are
described while referring Figs. 6, .7 and 10.
As described above, if a larger block size is used, compression ratio may
15 be enhanced; however the detail of the original image may be lost deteriorating
image quality. A phenomenon where fine lines are completely lost happens
when the original image is configured by such fine lines the intensity thereof
differing from that of a fixed colored background. The following method is

utilized so as to solve these problems. To simplify explanation, the case (an

20 example) of 16 X 16 pixels of a white image is described.
More specifically, as shown in Figs. 6 and 10, the entire image 1s
compressed (expanded) in a 16 X 16 pixels block unit using an intra-frame
compression method as described above (STEP 1 in Fig. 10). Pixels between

1 the original image and the image expanded after compressed are compared




5 obtained is described while referring Fig. 11. The bl ock sizeﬁ ﬁre
conpared (STEP 9)> since there are no change in the bl ock sizeib tARfe 2085
in Fig. 7(A) and 1' in Fig. 7(B) and between 2 in Fig. 7(A) and 2' in Fig.
7(B), difference is calculated and inter-frame conpressed using one of the
met hods described in the aforenentioned i nt&r-frane conpressi on procedure
(STEP 10). 10 Afterwards, it is determ ned whether or not difference in
ter (threshold) P or greater (in STEP

each bl ock si ze IS, .eggﬁl to Eara ! |
15). If it is QUPHIRRdEe Tasaiting raifference infowmation| eickadi pixdls watuialistiohen
paranmeter (threshold) P or greater, the effect that THERE | S DI FERENCE i s

recorded in adnipareg toupaantétag (theshdid) frR(STEP $iiR BEEROLE :
if it is determined that difference in each 15 bl ock s;éfe ?SAquagS&?%%\ﬁ.ﬁf%mS

paranet er (thregglilrhonPir tHe Rl BT | and updated with the effect
that THERE |'S NO DI FERENCE, 3u%t8 t?%{6&?@@%93???%?’&??8@%%B@l‘%*i*ﬁﬂlﬂ)ﬂ?eshold)
I ncidental |y, re,is change in the block size, in

ginthe gase where th s t :
particul ar whére §HEFEODs Ok 1<t Buliels hek dodnding ¢bix pixednis ¢SRBR <
such as the change between 4 and 4' in Fig. 7, 4 is used as a key 20 bl ock

eurouc o e o cacg. ot T er L anlaREIahRAPORRIEN! FlY 9 bYSgitien

previous frame. In this case, no difference is ca
IS

di fference of {dat& .k bl.ock 4:: i.s not calculated qutputting as it '
(STEP 12). In the rkc(g%sﬁe&l\%ﬁeér%%t %ﬁ?%étl EO@h%hb%C?WPF%e& BeR &i%e8 nigels block
particul ar where there is. change towards finer resolution (STEP 13) such

as the changeUBat weldpreards, pixelapRIZO0S t32 @idingl imAganthBihd ﬂnE'FQ expBnded
difference fromthe extended data within block 3 is calculated for each

2oL g ol mmcin w mfutic kg O SRS i
Cnventi on, 1 nft et B en LR e Be RS BNt raaok e fo PeBd tn
ALCh 6 o0 SEPIDEIR | TGS CAngSe ectuaiiuen) e veeth enchl
t hen di spersed between each franme al ong the tenporal axis.
exceeding parameter (threshold) P2, a portion or a 4 X 4 pixels block
including this pixel is compressed (expanded) (sce STEP 5 in Fig. 10 and the
middle circle in Fig. 6). In addition, the surrounding area of that portion is
compréssed m a4 X 4 pixels block unit. Pixels between the original image
15 and the image expanded after compressed are compared outputting the
resulting difference information of each pixel, which is then compared to
parameter (threshold) P3 (STEP 6 in Fig. 10). As a result of this comparison, if
there is a pixel with difference exceeding parameter (threshold) P3, a portion
or a 2 X 2 pixels block including this pixel is compressed (expanded) (see

20 STEP 7 in Fig. 10 and the smallest circle in Fig. 6). In addition, the

surrounding area of that portion is compressed m a 2 X 2 pixels block unit.

The procedure continues to the inter-frame compression step (STEP 8 in Fig..

10). In this manner, it is possible to compress the original image with its detail



10 When the respective | blocks, which are spatially divided, are dispersed
bet ween each frane along the tenporal axis, no | block is insérﬂ&ﬂ%ﬁdﬁﬂ5any
block within the frane updated at a tine when a state that the difference
between franes is greater than paraneter (t éeshold) P happens. ,
Furthernore, a conpression nethod is provid where an image within 15 a
frame is pre-divided into blocks, all the divided blocks are each

appr oxi mat ed i tyt W th a.sing]e plane represented by three pieces
of data the i%?gﬁéﬁ%&%ﬁ% %?Q&?ll}lﬁg@a}é’rghm%klje%l@@ mtadi ent of each bl ock
in the X direction, _ and the gradient of each block in the Y direction; and

using an i nfra- f r afiexte ad@drasultr antthe(intea-framd e6:apeaaeor L8R H9) ?é(i)’alél&%n an
whi ch an image can be 20 reconstructed), said | fanme is inserted1 w thin’a

sequence of fhiatesfraber ebmpresiddid hhefl, I1feS i ghly,pre divided into
bl ocks: when the divided | bl ocks are Oqg?}s;}gfes(ga%‘ b@tl\?%%rf’“ EGBWPTERSEe 1IRPERg of
the tenporal | n - bl is;inserted in, any block within the frane
that has been%kljalﬁggttelgl gﬂg ?@50%94 é’r%q{egr%é?‘aé@@gequaﬁémebéiﬁ@ igr Bag. 1B hare
par anet er, (thrﬁfﬁgglgg)' Pwthin a specific period of 1 1 APR 2005 32 tine.

A met hod “of c8 iodefstibed Whilgerdferfrongrdtizonli Ther BMchesdzeVags &ompared
spatially adjacent pixels within a frane are conpared or pixels between

tenporarily at$HEENY); feinre shaeeaeonpahad b Qnoﬂfepbﬂtoc%@?zé %ng%ﬁﬁeﬁli Fge_r,gFAc)e

5 information between the pixels; information regarding on n
the output dihfifierences n i I reater than i.ven paraneter .
(threshold) is stored®i ntlgyﬁﬁtg%%aﬂg?é%%dmt @-Jﬁ%féparéénmgoﬁ  idofexarsreets
in the bit miﬁalthge{ is greater than said paranmeter (threshold) Pis

conpr essed; thHere }efleadugf%r Tape raamressedonsiag are ofibies eiethods figsanibed in
intra-frame cqded | franme (i.e-, a 10 reference frane solely from which an

i mge can be t orﬁ??%@léﬁ?nettaiidtdar-ﬁam iconfratdioh! YppsRddiyi dﬁq\fﬂ;ptolo)
bl ocks; and when the divided |I blocks are dispersed between eac rane” °’

al ong {fig 1 enpéeatvaadi,sic 1800dtebhaskd hdtRSETh e BirrABK LLoCK, DR 4id8 e

frame that has been updated due to difference between

than par anet egqdihfees e tel. (’éﬂe@h@ld@ ll§ r%%%r%‘ﬁfic rg(gxg ;@g%ﬁhqq é%f ;%lgfmggﬁggé

a nmethod for conpressing notion irag

enbodi nent of ;t he,.present. i nv iaqn i s _described.
that d1ﬁ{erence in eacﬁrﬁlocﬁi size 18 equal to parameter (threshold) P or greater,

the effect that THERE IS DIFERENCE is recorded in a bit map outputting the
difference (in STEP 16). Otherwise, if it is determined that difference in each
15 block size is less than parameter (threshold) P, the bit map is stored and
updated with the effect that THERE IS NO DIFERENCE, outputting the
difference (see STEP 17). Incidentally, in the case where there is change in the
block size, in particular where there is change towards more coarse resolution
(STEP 11) such as the change between 4 and 4’ in Fig. 7, 4 is used as a key
20 block (or a key frame) that can be extended by itself independent from the
previous frame. In this case, no difference is calculated. In other words,
difference of data in the block 4’ is not calculated outputting as it is (STEP 12).
In the case where there is change in the block size, in particular where there is

change towards finer resolution (STEP 13) such as the change between 3 in




ing to the present invention, intra-frame encoded | franes (|.,.,
Qgggr?rages solels fromwhich the correspondi ng i mage can be reI t ;@?QP
20 are used; each | frane is spatially pre divided into a plurality o
bl ocks, which are then di spersed betmeen_eggh frame along the tegForz
axis. | block insertion means 7 does not insert any | block in a foc
within the franme that has been updated due to difference between franes

fic period of

b r eat ery ol d) a speci

fimee 1 1 aphisoge 43 3R K Ho AR ke o 4B Gt Sydiconia vsbiowi ods 3 is

conpri5|ng a bl % approxi mati on neans for dividing an inmage within a

frame into bl G@%él atedl Togmschxiariioinngnd sulbigtredsetdi mgi)erﬁ%:?f fjﬁe:[ B]dtc%]{t EH?% ?*élﬁts Iqtﬁg
sented by three pieces o at a~t he

giogk;.5g|?nsé§gﬁguﬁggﬂe tLgpgegradlentyof each block in the X direction,

and the gradient of each block in the Y direction; said systemfurther

g@é}g frame
s | bl ock r gt sSfor satlallydlwdlnganlntra
gggg(rjl Isef rane (i.e., ﬁ ]#ler e&g F?l&%e%%ﬁl@lw&?l? dHagR; iakorima tiom gecertingeto

blocks and | block insertion nmeans 7 for inserting
;ﬁc?nzlt:‘) Et ?g)dée g%ﬂ%fileéﬂ E@@ﬁi@healeﬁmknmmﬂmmls&&c&ﬂ)eﬂr ane that has
been updated due to difference between frames being greater than par anet er

(threshol d) P wit hiAvcardipedbithe pﬁ-lrseﬁﬂ 1ﬁeﬂﬂtﬁfp,lg\reggfzﬁ§ﬁ eﬂké!aefaﬁ? fF 'S%ﬁks
ete
are di spersed between each frane al ong np Lt eati oo accordi on %

gttt R R R S
referring Figg.. 864980 %rame is spatially pre-divided into a plurality of I blocks,
which are then dispersed between each frame along the tempora) axis.

10 When the respective I blocks, which are spatially divided, are dispersed
between each frame along the temporal axis, no I block is inserted into any
block within the frame updated at a time when a state that the difference
between frames is greater than parameter (threshold) P happens.

Furthermore, a compression method is provided where: an image within

15 a frame is pre-divided into blocks, all the divided blocks are each approximated
(substituted) with a single plane represented by three pieces of data: the
intensity of a pixel in each block, the gradient of each block in the X direction,
and the gradient of each block in the Y direction; and using an intra-frame
coded 1 frame (ie., a reference frame solely from which an image can be

20 reconstructed), said I fame is inserted within a sequence of frames; wherein:
said 1 frame is spatially pre-divided into blocks; when the divided I blocks are
dispersed between each frame along the temporal axis, no I block is inserted in

any block within the frame that has been updated due to difference between

frames being greater than parameter (threshold) P within a specific period of



The present invention is an encodi ng net hod, which correspongs t%? ﬁﬁéial
sequence i mage reconstruction (decodi ng) and/or data error 1MAI%§

during that image reconstruction. It is noted that there is a prem se that
a conpression algorithmis used w thout usg of any notion prediction and
20 correction technique for nore than three Zntire frames that are to be
conpressed. First, as shown in Fig. 12, an intrafranme predictive coded
frame or an | BLEane is spatially divided into a single or nultiple |

bl ocks (in STE ), and these divided |I blocks are dispersed al ong the
tenporal axis (generation of I 1 1 APR 2005 34 blocks in STEP 2.) It is
noted that the bl odkmdthed dftrentiressimg ilotick istapeinfernatiodtie providt® where
generation of | blocks can be optionally changed, and noreover they can be
random y sel egphatialliybrgispecifikeal S .S i N..Fi , 1 fr f 8 X
8 pixels is 5pspat 4 I@Jy AECIILER] WithifS > RO, ﬁ?o%@?pgé%(ﬁrﬁ%ae?@g;’@?&wfen
pi xel s, and t Lhsert into a sequence of frames at fixed period
interval s. Asggﬁ'ggﬁﬁpih gﬁanﬁHnﬁ%@f?dﬂgﬂﬁ@? t9 quipat- aﬁﬁuﬂﬂmgéﬁﬁhn%nce
out put o%curs,Q%.e.,_the portion with large information content where
there is’a notiermagisa between dekpials infnmoxtien iregawiing ent wifethdy 60 nic$ the
greater than that of the other frame) overlaps, 10 a useless | block should

be [ nserted dnastitodiffeyeiacifanhagionis droh Mo eilith&imetthl PR dBYY) i
cause errors inpossible to be recovered to happen within fﬂe I nserte

frame. I n ordegfyrb® ;8O [ h in Fg. 12.. 1n,cases efe there
is no probl emgi\t'/al%g ltﬁhagb%rlil)lcl‘;i‘l égpﬁghé%p@\g%r%gncetwgo%ﬂ%%%r‘f’éors%%d]é{ 1\ﬁ,h?;%é’cth%‘tlﬁpotrhat
not the state.of %age iEter-Hama di fference greater than paraneter
(threshol d) 1% Pr&MeLHRagsg Haéa@@é?rgﬁéfwog@rl)da compreseedintbendgare dacing
(outputting of the difference) is accordingly perforned is determned (in
STEP 3), and Kvlundgrdcinfoimationhsdrereth:i wsingyarblingk-frhate bsdadplatese(Q  a
that outputs a difference) (in STEP 4.) On the other hand, an | block i:

s
i( In:‘] erS Er Eg Ot5 ?) t hefebdieekirimat sol Sy TobmURHatesh (iﬁrgtge AL PHBY SRt LN 88k
i1s spatially pre-divided into blocks; and when the divided I blocks are
dispersed between each frame along the temporal axis, no I block is inserted in
any block within the frame that has been updated due to difference between
frames being greater than parameter (threshold) P within a specific period of
15 time.
Further, a method for compressing motion image information according
to the third embodiment of the present invention is described.
According to the present invention, intra-frame encoded I frames G.e.,
base frames solely from which the corresponding image can be reconstructed)
20 are used; each I frame is spatially pre-divided into a plurality of I blocks,
which are then dispersed between each frame along the temporal axis.
I block insertion means 7 dqes not msert any I block in a block within

the frame that has been updated due to difference between frames being

greater than parameter (threshold) P within a specific pertod of time.




20 Referencing Fig. 9, a specific encoding nethod is described. It is noted
here that an | frame of 8 X 8 pixels is spatially divided intc}‘pp{p%?[}g@f 1
X 2 pixels by |I block generation neans 8 configuring thirty-two ocks
al together, as an exanple. It is also not here that a notion inmage is
provided as an s 11 APR 2005 35 exanple c rising an image frame wth a
bl ock of 8 x 8 pixels and with the maxi mum block of 16 X 16 pixels. In
Fig. 9, as a matte@ QE conveni ence, the (n + 11)th to the (n + 32)th are
omtted. First, thoé FHIGRE &CATHBRFSORt BY9tomhivinngvided gomiprisisg awhbkdck
are 5 marked in black in the Figure, are inserted. An object (dark gray
regi ons repr eppring twndidduaseior elividipgt 4 igablowkiihal fMmNESneOdNK: LRg
background), which is initially positioned on the upper left corner in the
i mage and whi ghprd@aiai tne:hdl ixels t dated,(i .e.,
to output di ffglr)ence) ﬁ%sb\(/sys%%lc@)%Pg)sJ gthﬂ{e Ogoa\)/\ﬁe?h?é]?ﬁ d a%nl%qf)@&t ﬁg a(ﬁm-lglé)l%lﬁne
frame, an | block is nerally 10 inserfted. (i.n STEP 5 of Fig. 12.) In
contrast, sinCet ﬁ%ntﬁﬂg%‘kt%rer@@ﬁ%ﬁnﬁfﬁ@tat'&lletlﬁéerb%‘fyeﬁfa pelameeadhblask, the
upper right in the (n + 3)th frane is updated (i.e., outputs difference),
the | bl gck t srasienhebeadublock inthe® direction) ahdfthanprailentelf caahtiedd $h the
inserted (see the shaded portion and STEP 4 in Fig. 12). It is noted that

the light gray poetfion SeAobpsed @ifther GRRSOMPYL bijd %e&g%};ﬂeﬂgt eiaﬁscé)r@.é)gg
d

15 back to portion of the original background because t as nov

In this case g OGassd : o | bl iS inserte see STEP 4 jn
Fig. 12) appse%értgt‘ﬁlhg d?ﬁgﬁf%ﬂg %ﬁ]ﬁ}a ?lé?rgog%cgilgfﬁaq?esﬁeh % relgtenggprgme solely
specifically, .as a,.result of the novenent of the object in the (n + 5)th
frame, if a difPFePcsandmane ¢ampe ppometrudied) ingat kjpels: pedt T bhcktinaertion
shoul d be back to portion of the 20 background exists as a portion to be
updat ed, wi t hintanke? for mrtimef aaneblaehkl in at pertiimegkepal Beka Wodh & ith@hkhe
side of the I blocks each having 1 X 2 pixels is not inserted in that

B a0 sttty e o L Oy e
than parameter (threshold) P within a specific period of time, when the divided
I blocks are dispersed between each frame along the temporal axis.

In the following, a method and system for compressing motion image

information according to the third embodiment of the present invention are
15 described while referring Figs. 8, .9 and 12.

The present invention is an encoding method, which corresponds to
partial sequence image reconstruction (decoding) and/or data error occurring
during that image reconstruction. It is noted that there is a premise that a
compression algorithm is used without use of any motion prediction and

20 correction technique for more than three entire frames that are to be
compressed.

First, as shown in Fig. 12, an mtra-frame predictive coded frame or an ]

frame is spatially divided into a single or multiple I blocks (in STEP 1), and

these divided I blocks are dispersed along the temporal axis (generation of I



36 1 1 APR 200a portion) of horizontally positioned 1 X 2 pixels that
shoul d be back to portion of the background exists as a portion,to be
updated, within the-(n + 8)th frame, an I bl ock of 1 X 2 pixels1ﬂsAﬁRt2m5
inserted in that portion. In this case, ? reference tune (the near past)
during which any | bl ock should not be inserted 5 is represented by the
nunber of the frames needed for bl ocks to be inserted to every bl ock

position (8 X f th . lock is inserted in
any bl ocks t ha Od;‘rsénu?’ e%)a ?Eﬁt%%a tﬁﬂ?@?i’ﬁ%@) SWtﬂ?enH’é’l ehbloskehape, ete.
thirty-two franmes due to t he novenent of an object, etc. In order to start
reconst ructi n§98 Wethategerrarationaef hibleeksi ca'rarbje ommmlw chasktd.omnd dacRGNG
10 shoul d begin a predeterm ned nunber of frames earlier to allow conplete

reconstructi obh®f can be AghéormPadetNBUSTRI AL APPLI CABI LI TY As descri bed
above, with a notion inmage information corrpre55| on 15 nethod and system

t hereof, according t t enbodi nent sent invention, an
infra-frame i mge %Oq%r%}%aiﬂ\? ed 3°nt O‘Tﬁlo]@k ’elag gfwlﬂéd‘)fbﬁoek 8 pixels is

approximated with a single plane represent ed by three pieces of data the
intensity of epliiddy diwidéed mteadktdenobklockbead adivant 20k SajiteRagAdRhAEK HrD
the X direction, and the gradient of said each block in the Y direction,

thereby 20 ef{j t i.nfiréa- frame S According to
a notion inage SI%% 1|11)L[(t’ He Bgéﬂr&pep(gfsfsrgglr? S &1 %‘?Hocg%% Sltghe Gf Tesupe when

infra-frame cgrrr%resm on |s perforg_ed bé corrpre55| ng the entire inmage in an
n X mpixels RRILION Where annter Bpanq Aiffegenes ogtput occurs (e, the portion with

large information content where there is a motion) and an I block (the
information content of which is greater than that of the other frame) overlaps,

10 a useless I block should be inserted drastically increasing the information
content, which may cause errors impossible to be recovered to happen within
the inserted I frame. In order to avoid this, as shown in Fig. 12, in cases where
there is no problem with the processing speed on the encoding side, whether or
not the state of the inter-frame difference greater than parameter (threshold)

15 P occurs within a designated period of time and updating (outputting of the
difference) is accordingly performed is determined (in STEP 3), and no I block
1s inserted in any block that is updated (or that ou(tputs a difference) (in STEP
4.) On the other hand, an I block is inserted to the block that is not updated (or
that outputs a difference) (in STEP 5.)

20 Referencing Fig. 9, a specific encoding method is described. Tt is noted

here that an T frame of 8 X 8 pixels is spatially divided into a block of 1 X 2

pixels by I block generation means 8 configuring thirty-two I blocks altogether,

as an example. It i3 also noted here that a motion image is provided as an




~ 1 APR 200 37 respectively), pixels between the original inmagg -prpﬂg&gﬁ%
i mge expanded after conpressed are conpared outputting the resulti
difference information of each pixel, and if a pixel that caused a |arger
difference than paraneter (threshold) P to,pccur exists, repeatedly using
a larger block size for a portion 5 or a suft oundi ng area including this

pi xel until a designated m nimum bl ock size is reached, thereby

mai ntai ning the detail of.the or.iginal inmage_and reventing deterioration
of inmage qual FEGTRN CAVRTHORE GR TARYCOV Hit 3 blpc@oﬁ?& 86 54 pixetethddvizhdthe
system thereof, according to the third enbodi nent of the present

i nvention, annhatinen® bldck bS16pat 18lJiYelpr By PioVi | LOGKS :.and ywhe
the divided | blocks are di spersed gge\}/%geﬁl gf’%k?ggrggﬁggghegﬁgcﬁﬁ‘geﬂt%ﬂ%%tt%% n

axi s, no | blqcknHis.insert ' any hlock within the frame that has been

updat ed due tgr Q)Fﬁé?éﬁ%éngg?%ﬁrepﬁﬁ% -being greater than a given

paranmeter (threshold) within a specific period of time;, therefore

reconstruction of d&mrdtmale Ichivche quehf horiecnYlyl hasinal i R or ﬁﬁ@]}sitﬁggé}{ af}..a
an be

predet erm ned nunber of franmes earlier so that a single inmage c

conpl et elsy regongtpu ] i.spkaving the recgnstructed ,inpge after the
t enpor al I5y poSIti oﬁe ?g?%lg?ﬂft?laenglg‘%’rer %iéh%ﬁ?r?ﬁe%by%%iﬁdﬁgﬁdg@m E§2I9sa
reconstructed i mage j.n an_gptionally tenporal position w thout nmuch time
bei ng t aken fB?P‘?g%ﬁl 8 fgd @Felﬁ%omtpﬂmng.blqdc thataddies against tieebh bles@uaid)]
of distributed data at a delivery server and/or in the data communication

path during t Whiekelis veitiallyf pasitiohedron tivgeppes 14fepREa irytw'ﬁﬁﬂr@@ﬁﬁﬂwlﬁch

hi gher distribution performance than that wth the conventionall content

distribution % R AR MmaxORLR : . . [ pn_4 . reconstruyct.jon
si de, since chﬁge in the r ecg% ggg é%d%?as&g%gﬁﬁcpatt?%l'?'s Os‘ﬁ‘é*iﬂufé i erenpgeh
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moves towards the lower left. Until the (n + 3)th frame, an I block is generally

10 inserted (in STEP 5 of Fig. 12.) In contrast, since the block corresponding to
the object appeared on the upper right in the (n + 8)th frame is updated (.e.,
outputs difference), the I block to be inserted within the (n + 4)th frame is not
actually inserted (see the shaded portion and STEP 4 in Fig. 12). It is noted
that the light gray portion denotes a difference outputting block that is coming

15 back to portion of the original background because the object has moved. In
this case, the processing where no I block is inserted (see STEP 4 in Fig. 12)
appears in the (n + 7th frame and (n + 8)th frame. More specifically, as a
result of the movement of the object in the (n + 5)th frame, if a difference
outputting block (the light gray portion) that should be back to portion of the

20 background exists as a portion to be updated, within the (n + 7)th frame, only

the single block on the right side of the I blocks each having 1 X 2 pixels is

not mserted in that portion. As a result of the movement of the object in the (n

+ 4)th and the (n + 5)}th frames, if a difference outputting block (the light gray



a necessary anount of buffering nenory can be reduced, and noreover since
the burden inposed on the reconstruction processing is regulated, even a

systemw th | ow performance can perform steady reconstruction. !n’n ‘fﬂ{@hﬂ’?
since the influence of data errors on the reconstruction processi @I

small, the 5 reconstruction processing can dontinue with such data errors
negl ected; therefore, it is unnecessary for the distribution side systemto

re-send dat a, ang Ij’ogtl;%er_ bur(illgyn is.inmposed on the distribution side.
Moreover, it iP§THPR Qadrprtallygpasiigonsd pr gvi2guxels thistahiputt be biabkitth grtion
capability, etc. for the notion i mage broadcasting. 10 As descri bed above,

the present i nv¥ehé batkinsuad SRbisR 3 Lei EVAN ess) ]
moti on i mage infornatig(}?, and can b%%ﬂggf %/(P{)J%Z%H?ﬁécﬁwe& Jineﬁ{igs)(no?%‘)ﬁ?ﬁamg
transm ssion, te hon. ;and reconstruction of a variety of nption inmge

i nformati on. illfiﬁgkz%% %gchﬁa%sls pot mseatathan dhat pepriensi by thist tame, the
i mage information which conpares spatially adjacent pixels wthin a frane

or conpares pirierendsetimee(the rempqraat) tﬂl_)lriﬁ?jvﬁl@ieﬁtaxfyr BBRRLB08M BYE be inserted
difference informati on between the 5 pixels stores in a bit map,

i nformatison r egadeicht@R MhElNes out put I]ETL ence infornmation
i(j;f]greater jth?n éﬁgl ven Par a(rjrejt elgl%%f Ef%%i]%ﬁ?}#ﬁ%ﬁgefi% ﬁ\[-,ptscg@g“t Eénsert?j to
ifference informtion stor.e n.s it at is greater an sai
paraneter (t h?‘e’%Woph:)CEFi?ost‘{’rB?e(l@y% Zt-{jzc% mgS4 Eﬁ;m@%}ltlni pfher woidm nesdildock is
met hod conprising dividing au inage within a frame into blocks |10 and

appr oxi mat i ngifsairst it ahy Wc%@ﬁtdr@%@%e@(&itﬁﬁ't@dﬁ‘f&@ﬁ OERItERE A grul%\{lce
at | east three conponents for pixels within each bl ock bef'ore an in

frame conpregsi i t hod_of, .conpr essi ng, noti on
B PERE TS s Y3 thé movim s 0P AR ok tleéchslﬁlhgqurston%‘fart

i mge information according to claiml, erei N

greater than rapeter (threshold) stored, 15 in a bit map is processed
(del eted) as gébgﬁgﬁ‘élgﬁglgsapé@(gé’re.dsgr.ar‘?%‘ueatnéflh%@%ﬁrﬁoﬁ?ﬁ?mgl g s, ofedodege
i nformation accorgi ng to either of clains 1 or 2, wherein said

appr oxi Mt i ngSBuldabeeipl acRreseterminedl supitmmeo! fepnesenrker by Alow &@shplete
three conponents for pixels utilizes an average or the |east squares

met hod. reconstruction of a single image. '

INDUSTRIAL APPLICABILITY

As described above, with a motion image information compression
15 method and system thereof, according to the first embodiment of the present
mvention, an intra-frame image is pre-divided into blocks, every divided block
1s approximated with a single plane represented by three pieces of data: the
intensity of a pixel within each block, the gradient of said each block in the X
direction, and the gradient of said each block n the Y direction, thereby

20 efficiently performing the intra-frame compression.
According to a motion image information compression method and
system thereof, the intra-frame compression is performed by compressing the

enfire 1mage in an n X m pixels block unit (n and m are integers,



20 4. The nethod of conpressing notion ina?e infogggﬁgggigﬁc?gqbgg toéﬁag
of claims 1 through 3, wherein the intra-frane . . N e
i i of data intensity-of a p
with said plain represented by three pieces fdata intensity of a pl
within a block, the gradient of intensities witl  phe block in the
[ [ d the radient of intensities thin e bl _ _
g:igg::821 an1 1 APR92005 40 s 5. The nethod of conpressing notion imge

I 1 through 4, wherein the information
Sored i n the fopHbatelyd #0610l floth The nulcinel Basee and theriaraed g odd gy

fied
roup consisting of run | ength coding, nodi

READ (MR %ecdoa%é%%é SrceRb Eed b i bingMBe cadiinge it LG o of
The net hod of conpressing notion inage informtion accordlng to one

ter
h h5 pixdiemeidnift hepixel ahaBt iARear £ ara P
((:It ﬁlrgghél f}l)rlosl@:orrpr essed using the adaptive Hu?%rr%n cg@ ngco whiédh @rf"i“inlezt@%

f pieces of information. 10
Huf f h ted numher o _
?S _rmgymt ho:jm( Effeé?%ﬁg?e@?tﬁg&nﬁ Hon” |lﬁ%‘aaenafﬁ Urimgt ¢ orest ddedk aigetfor anmraion

er conprising reducing redundant information
EL? :Nerrgnlf r girgs u%l fur $B§¢r§ggp9]g1dng tinisepive! ot of designhRSS KGR Block
i mage i nformation accordl ng to claim7, wherein the entropy coding |s

formed eit % fisirisaghed, hdnadhptm\amﬂziuﬁlﬂ‘gﬁlﬂhéfiie%ﬂ'6!igth<¥"‘Hr9 nadl SREER and
Etelrllom ng a table selected fromas many Huffman tables as an%l F@&

e arithmetic cod| ng, whi ch
amount of pi epeevaitih et Rdratidn @ Ive al _ .
encodes ut PI izing a table selecte ?}%%(gpa rrgny arithnetic tables as a

t hod of conpressing
mount of ypj;pces of . inf.ormatio 9. The ne

reréflegﬁleldrrgge i nf or mat |ﬁo§ a cbql’dllﬂ’jigteo km@tiopg C@m@ﬂ"ﬁ%ﬁl@atlhmedught hOdaEhOdf wWet@in
di fference inf i on between pixels is utilized. 10. The ne

conpr essi ng nﬁﬁ?’@ﬁhl Jrsgetiparie thathiod easbetidiarg dfghe pee@ntGhabBod, 401 Ei“zgxlﬂ

9, wherein the difference information is the difference output throug
conpari dén of ipisetiallyapde-divided tinto 1l RAGMREM{d APRS1 the divided T blocks are

dispersed bhetween each frame along the temporal axis, no I block is inserted in
any block within the frame that has been updated due to difference between
frames being greater than a giveﬁ parameter {threshold) within a specific
period- of time; therefore reconstruction of an image can be performed by

15 starting reconstruction a predetermined number of frames earlier so that a
single image can be completely reconstructed, and displaying the reconstructed
image after the temporally positioned target frame is reached; thereby easily
displaying a reconstructed image in an optionally temporal position without
much time being taken for searching for the I frame.

20 In addition, since the amount of distributed data at a delivery server
and/or in the data communication path during the delivery of a motion image
1s temporally uniformized, a higher distribution performance than that with
the conventional content distribution technique is obtained. On the reception /

reconstruction side, since change in the recejved amount per unit time is small,




11. The method of conpressing notion image i nformation accordin ‘io one of
17 APR 2005 41 s claims 1 through 10, wherein difference infornmatT &PR@)Mmt
t hrough conparison of pixel t and pixel t - 1 between said franes is -
utilized, where n X mpixels between franes, configure a single block (n
and mare integers of 2 or nore). 5 12. The net hod of conpressing notion

i mage information according to one of f clainms 1 through 11, wherein

di fference info L.oOn. out pu r h conparison_of pixel t and pixel t -
1 between sai & ]Flé%%%lyi @1][‘9?‘1“}”@32@%9\%}@ Bemry ¢ahbe geduged,rand mdreaver since
configures a single block (n and mare integers of 2 or nore). 10 13. The
net hod of conﬁh%g@wlﬁgnnnnpowd wagehe nkcommruciivmgeocatisig 1o 1epalabd, ehais
1 through 12, wherein with said n X -m pi xel s between franes, n denotes

21~ (K is a wapstennsitiendw lﬁé}ﬂ)r@ﬂﬂ?déoéa%ﬁp%ﬂiioim( &eﬁhg 8¢ %Sct?ogﬂgﬁga%@i%%dn,

The net hod of conpressing notion inmage I nformatio ccordi ng

clainms 1 thro . her mprisin formng intra-frame conpression
15 whil e changlﬂlr%]tﬁﬁeng%P%Fegﬁg?t&%lg}g%’P &fl? h???n@ﬁ@%@ﬁ@mﬁwg pefwed, the
inter frame conpression procedure starts. 15. A nethod of conpressing
notion irage FHOBSHECION BEPeAsSHEranesontipati slitly adjhackh proces Snaglebidn;a
frame or conpares tenporally adjacent pixels between franmes outputting the
resul ting diftlesrefire, inioumetaRafoTo20he HehHutiPLER kikidDi |
i nformation regardi ng on whether or not the out putl di ff%br elncgé irglf%glrl?lra ?%an
is greater thapja;igimMen, t r | .d)...and.. conpresses infarnation
stored in said bi tlﬁ&map tlﬁgf% ﬁin% gﬁ%é%erear gihhcglr? ?é%ﬁ”dﬁuBa?aﬁﬁ?-e FEAYEs bR )also

t her eby reducij n%.]gledtunda. i nf 0(5 mation>
possible 1o easily provide multicast distribution capability, etc. for the motion

image broadcasting,
10 As described above, the present invention is an optimal means for
efficiently compressing motion image information, and can be widely used in

the fields of transmission, reception, and reconstruction of a variety of motion

image information.



[ hod conpri sin erformng intra-frame conpression whil 1 R
Zgbg ths chanang thg 8ivided bl ock size within the sanme frang Bd%gféﬁbS
inter frane conpression procedure starts. 16. A method of ponpre55|?g -
notion image information according to c!alné&SZ wher ein saldllnLrah_[a
conpression is performed by conparing pixels”within 5_each_bfoc ile
changi ng the divided bl ock size, outputting the resulting difference

[ [ [ [ [ for portion
i nformation f s, and using a snaller block size f _ _
I ncl udi ng theqﬁ Fggince information if the difference information is

I . .
tion
than parameter (threshold) P. 17. A_qethod_of conmpr essi ng no
ig:rgggeir nf or mat4-on é’é‘%ﬁb@&ngf tcomwiresmng 1motlom nmakb 0ifolativhe ieiiph i dorhP&res
di fference infornmati on between pixels is greater than paraneter

(threshol d) P,spabiadlyeradia@intenidioCckyiShide A S il <‘?a519dlzt¥mﬂﬁfeds b?igleﬁs r%@roe% N

of conpressing notion image information according to one o ot o
bl ocks, and aperaer et Rei iR Bhilset ey anh Bistinck tHommetvigl beprame the
5 pixels; stores in a bit map, information regarding on whether or not the output
difference information is greater than a given parameter (threshold), and
compresses the difference information stored in said bit map that is greater
than said parameter (threshold) P, thereby reducing redundant information;
said method comprising dividing an image within a frame into blocks
10 and approximating (substituting) each block as a single plane represented by
at least three components for pixels within each block before an inter-frame
compression procedure begins.
2. The method of compressing motion image information according to claim 1,
wherein information that is not greater than the parameter {threshold) stored
15 in a bit map is processed (deleted) as a changeless pixel.
3. The method of compressing motion 1mage information according to either
of claims 1 or 2, wherein said approximating éf each block as a single plane
represented by at least three components for pixels utilizes an average or the
least squares method.
20 4. The method of compressing motion image information according to one of
claims 1 through 3, wherein the intra-frame compression is performed with
said plain represented by three pieces of data: intensity of a pixel within a

block, the gradient of intensities within the block in the X direction, and the

gradient of intensities within the block in the Y direction.




15 represented by at |east three conponents for pixels within said each
bl ock 19. The nethod of conpressing nmotion inage information ackdr NPRL0D
one of <clains 15 to 18, wherein the intra-frame conpression is perforned
with said plain represented by three pieces, of data intensity of a pixel
within a block, the gradient of intensities"within the block in the X
direction, and the gradient 20 of intensities within the block in the Y
di rection. 20. Ig%fnet @Od o% corTPres'si ng notion image information according
to one of cl &r 5TEENGE OF CoRIDTeRGIBE motien dwage askirortien perdrdimeth bye of
conpressing the entire image in an n X mpixels block unit (n and zn are
integers, respewsi delthyough ny whemeia-theaiwfoemmpioss stered ahhels 52NRAL 31%
pixels 1 1 APR 2005 43 between the original inmage and the i mage expande
after conpress@dpresad Auhihi 11 ng:.di nce informati on of each
P n&sﬁﬁg@g 1%5'& Bﬁé%llﬁéf}glrﬂ%\éé %6&1@1 Wéaﬁﬁ%% Igg#-‘g?eéir ?1‘0111 the

pi xel, and if a pixel that  caused l[arger “di rence

(threshold) P occur. exi st repeatedly using a ever smaller bl ock size
for a porti ong%é{lpa%éﬁ?lﬁﬁﬂﬁd?fﬁBu%rlsgga‘j oAmg dmagifiad SEARe(MBAtMMB) coding,
designated m ni mum bl ock size is reached. 21. The nethod of conpressing

motion i Rage MfshemEiwtman M) engling, omkJBIG @daigs 15 to 20, wherein when
there is no change in the block size as a result of the intra-frane

conpr essi on, bnt FhefmatiddcoM@esssaihd R /LB ; of |
conpressing notion i mage i nf orrgrgti on gaccoréﬁ néggo1%%§moa;[%%lg&ioPgﬁlﬁst01%n?6’f

20, wherein h Sixz nges, towards a larger size, data in the
bl ock is out \Sﬂ?ﬂgé ?t B%ug)%{%nht ﬁbﬁ?ﬁcalgu?}ﬁilﬁmﬁlﬁﬂ%‘?eﬁ%@t?]ﬁ dii%aﬂlhé’aéi%&?er 2B.
The met hod of Q% (i)s.i n% noti on i mage_ i nformati on according to one of
clains 15 to ggle i SO RSB NE dhe sidap tive dhulm aroemtidg, whidy gelized ae,
difference fromthe previ ous expanded data in each portion is cal cul ated
and 15 conpresggdinfnas tabled as bee bkpedted nvenhbuyi df.piddss diardmigsh of
conpressing notion image i nformati on according to one of <clains 1 to 23,

further 16onpr7.si e uséit@dast doﬂiﬁx@séi&%ﬂﬁo‘ﬁﬁﬂeﬂné%é {,?H%lgﬁ.og. 2 Ccﬁf'ﬁl'r ef er ence
ucte

frame solely fromwhich an i nage can 'be reconst , Spatl 1>1)g tgi Q}}G‘)?”Oﬁg
said | frame iR ! 1 bhask ndfi% spersing.the | bl ocks between each 20
frame al ong t%e t enpor al g%(II gf !.th hecoﬁklﬂﬁ%lﬁgofe HHPE e 33T wRYlaR ilblermudeen
i nformation atigﬁor di r}? to claim 24, wherein, said dispersing of the |
bl ocks bet weetf ®4ER FHARR USIEARY codimBor al axis is performed in such a
manner that no | block is inserted in any block within the frame that has
been updat ed #uelhomuithfewé noepiesnesmotion image information according to claim 7 ,
wherein the entropy coding is performed either through the adaptive Huffman
15 coding, which encodes utilizing a table selected from as many Huffman tables
as an expected amount of pieces of information, or the adaptive arithmetic
coding, which encodes utilizing a table selected from as many arithmetic tables
as an expected amount of pieces of information.
9. The method of compressing motion image information according to one of
20 claims 1 through 8, wherein difference information between pixels is utilized,
10.  The method of compressing motion mmage information according to one of
claims 1 through 9, wherein the difference information is the difference output

through comparison of pixel t and pixel t - 1 between frames.

11.  The method of compressing motion 1mage information according to one of



i i hgeshol d)
1 1 APR 2005 44 frames being greater than a given parameter (t
within a specific period of time. 26. The nethod of conpressi _na fm&RR)r?U%
i mge information, which pre divides an inage within a frame into bl ocks,

i i i i i Vi | ocks with a
approxi matin substituting) each of all 5 the divided b _
s?ﬁgl e pl anegr((apr esented by three pieces of‘”da_t a intensity of a pixel
wi thin each block, the gradient of each block in the ~i direction, and the

[ h black.in the Y direction, using an intra-frame encoded I
19 : g(rjr:ae? ;[ . 21-‘ , e(g%f‘%f;eﬁenggoflggnel olVE1sFeRt oftififtiethe afnforagsionc amtipert  throvgh

i i i i ; 10 said
reconstructed), and inserting the | frame in a series of frames;
nmet hod conpri éimgaﬂ'ﬁxa! phbixel diamtldiing isal Belwédras®idi fhMek iPhOGHSd, ﬁv'ﬁgre fjoty
inserting an I block in any block within the frame that has been updated

i i i ter
due to differ ween fi ei.ng greater than a given parane '
(t hr eshol d) wﬁﬁﬁl%ﬁggg spegpféglrﬁgérclggt’ggfegﬁ%g Hglﬂl(%ﬁ&dsﬁlln@eth?éegelﬁlﬁ&gl
bet ween each fra al ong the tenporal axis. 15 27. A nmethod of conpressing

i i i i i j t pixels within
motion i mage TAfYrmation, which conpares spatially adjacent .
a frame togeach other to output difference information of pixel val ues;

ih a bl niathod wicoNPréRIAE G010 inaBbeh 48 o) Qeot B LM AU (¢ /
th 191[ :?ence i nfor%on is great gr than a gi vent ﬁ%?l’ age;tgr Etei'[ Zglhﬁ:% ) s:iﬁg

resses i tho dihn sai.d. bit . at. 20 is gr han
gg?grret er (tﬁgigﬁ%l Iclll) ,rth?ﬁgélgbglfe u@?%‘gl r%@%ﬁﬁ%‘fﬁ . ﬂ]fIBPF?gF| d}ﬂtpklﬁ:cralrrfg%%d
conprising using an int a-ff;arre coded I frame (i ._g.f, a re te{éggﬁ:el "
sol el y from WIFEH' 5301 Haysekband @ Hdtrbelemen wpddrampy is dilized ngheai
frame into | blocks, and not inserting an | block in any bl ock

m pixels within a frame configures a single block (n and m are mtegers of 2 or

more).

10 13. The method of compressing motion image information according to one of
claims 1 through 12, wherein with said n X -m pixels between frames, n
denotes 2K (K is a whole number), and m denotes 2¥ (K’ is a whole number.)

14. The method of compressing motion image information according to one of
claims ‘1 through 18, further comprising performing intra-frame compression

15 while changing the divided block size within the same frame, before
inter-frame compression procedure starts.

15. A method of compressing motion image information which: compares
spatially adjacent pixels within a frame or compares temporally adjacent
pixels between frames outputting the resulting difference information for

20 pixels; stores in a bit map, information regarding on whether or not the output
difference information is greater than a given parameter (threshold), and
compresses information stored in said bit map that is greater than said
parameter (threshold); thereby reducing redundant information;

1 said method comprising performing intra-frame compression while




2005 45 s within the frame.that has been updated due to difference
bét&eQERfranes being greater than a given paraneter (threshold11wﬂﬁﬁlﬁmﬁ
specific period of time when dispersing the | blocks between each frane
along the tenporal axis. 28. A systemof ¢ ressing notion inage f
information which conprises a bit 5 map information recoding neans for
conparing spatially adjacent pixels wthin a frame to each other or

i j i tputting the
conparing te %I ent el s .bet ween ranes, ou ot ‘
resul ting di fﬂe}%g %’é i n% okﬁyﬁtefighf(olckrs%?x@} n §%1(@j9€:c fi@mﬁ; (r:be@ém%@ln ]Elz)hrem'fﬁliaiucl:r?
i nformation regardi ng on whether or not the output differe ma

. ’ . . 10
[ reat er thSPDRIGIN@NPPedhes gharts.hreshol d), and information
Icirrgressi on neans %ﬁor conpressing information stored in said bit nap that

is greater than sandtpal @ﬁ@&@re@éiﬁhﬁgﬁﬁgﬁbﬂhma@@%ﬁ?&&%ﬁgﬁ’%%rcgcg-#ine&d go[‘é:i%ﬂ% 15,

information, said system conprising a bl ock approxination

ividing an | - Wi 4ranme into blocks before an inter frame
gi)npresgi on p?vg%g lﬁl\rl\éeélafgt%t%%?lse C&ﬁwr&ﬁﬁlpﬁﬁMf%@le(ds%%mﬁ?@ﬂﬂﬁgl)lxémmhl?
bl ock di \éi ded wi,th_a_single El ane represented by at |east thre_e conponent s
for pixePs wi ?W}h%é%f'é% vl khapgingT ke sligided biockosipe e vsimgttimys ithe JedBlEng
informati on according to claim 28, wherein said information conpression

diffepdntetinfymation [o¥ pIe, | A0 MG bRIRE Dbk TBR WAt ks
g?ggfefr?ﬁgﬁst hee( parameter 20 (threshold), as% change?ess pixel . BB. Lf‘ﬂ]%

f i 3 : [Tat. a rding.to either, o
ol ai s 28 or 36 e WO ER R BB SFREHE i Priibinais ereater
aver age or th.a,1 net hod of lé asthéﬁy re for approximting so as to configure

a single plaht"}BRFHUEYE SHISS east three conponents for pixels. ~1

APR 2005 17. A method of compressing motion image information according to either
10 claims 15 or 16, wherein if the difference information between pixels 1s greater
than parameter (threshold) P, an ever smaller block size is repeatedly used.
18. A method of compressing motion mmage information according to one of
claims 15 through 17, further comprising dividing an image within a frame
into blocks, and approximating (substituting) each block with a single plane
15 represented by at least three components for pixels within said each block.
19. The method of compressing motion image information according to one of
claims 15 to 18, wherein the intra-frame compression is performed with said
plain represented by three pieces of data: intensity of a pixel within a block,
the gradient of intensities within the block in the X direction, and the gradient
20 of intensities within the block in the Y direction.
20. The method of compressing motion image information according to one of
claims 15 to 19, the intra-frame compression is performed by compressing the

entire image in an n X m pixels block unit (n and m are integers,

respectively) using a intra-frame compression method, comparing pixels
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22.  The method of compressing motion image information according to one of
10 claims 15 to 20, wherein when the block size chalﬁges towards a larger size,
data in the block is output as it is without calculating difference from the data.
23. The method of compressing motion 1mmage information according to one of
claims 15 to 20, wherein when the block size changes towards a larger size,
difference from the previous expanded data in each portion is calculated and
15 compressed in terms of the block size unit.
24. The method of compressing motion image information according to one of
claims 1 to 23, further comprising using an intra-frame coded I frame (l.e., a
reference frame solely from which an 1mage can be reconstructed), spatially
dividing said I frame into I blocks, and dispersing the I blocks between each
20 frame along the temporal axis.
25. The method of compressing motion image information according to claim
24, wherein, said dispersing of the I blocks between each frame along the
temporal axis 18 performed in such a manner that no I block is inserted in any

block within the frame that has been updated due to difference hetween
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not inserting an I block in any block within the frame that has been updated
due to difference between frames being greater than a given parameter
(threshold) within a specific period of time when dispersing the I blocks
between each frame along the temporal axis.

15 27. A method of compressing motion image information, which compares
spatially adjacent pixels within a frame to each other to output difference
information of pixel values; stores in a hit map, information regarding on
whether or not the output difference information is greater than a given
parameter (threshold), and compresses information stored in said bit map that

20 is greater than said parameter (threshold), thereby reducing redundant
information,

said method comprising usi_ng an intra-frame coded 1 frame (ie., a

reference frame solely from which an image can reconstructed), spatially

dividing said I frame into I blocks, and not mserting an I block in any block
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using an intra-frame coded | frame (i.e., a reference frane solely from
whi ch an image can be reconstructed), spatjally dividing said | frane into
| bl ocks, and dispersing the | blocks between each frane al ong the

tenporal axis. 10 41. The system of conpressing notion inmage information
according to clajm .40,. wherein, sajd | blqck jnsertion means does not
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direction, said systemfurther conprising | block generation neans for
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bl ock insertion neans for inserting an | block in a portion except for the
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in a bit map, information regarding on whether or not the output difference
information is greater than a given parameter (threshold), and information
10 compression means for compressing information stored in said bit map that is
greater than said parameter (threshold), thereby reducing redundant
information,
said system comprising a block approximation means for dividing an
image within a frame into blocks before an inter-frame compression procedure
15 starts and approximating (substituting) each block divided with a single plane
represénted by at least three components for pixels within each block.
29. The system of compressing motion image information according to claim
28, wherein said information compression means processes (deletes) the
information stored in the bit map that is greater than the parameter
20 (threshold), as a changeless pixel.
30. The system of compressing motion image information accordin‘g to either
of claims 28 or 29, wherein said block approximation means utilizes an

average or the method of least square for approximating so as to configure a

single plane represented by at least three components for pixels.
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axis, no | block is inserted into any block_mythln the frane that has been
updat ed due t dntRtieeeweidinshoblnrkiinadinesy Bixentjogy eat er than par anet er
(threshold) P during a designated period of time. i
32. The system of compressing motion image information according to one of
claims 28 to 31, wherein the information stored by the bit map information
recoding means is compressed using at least one binary image coding method
selected from the group consisting of run length coding, modified READ (MR,
10 MMR) coding, modified Huffman (MH)coding, and JBIG coding.
33. The system of compressing motion image information according to one of
claims 28 to 32, wherein said information compression méans, which
compresses the information greater than the parameter (threshold), performs
the adaptive Huffman coding, which utilizes as many Huffman tables as the
15 expected number of pieces of information.
34. The system of compressing motion mmage information according to one of
claims 28 to 32, furt_her comprising entropy coding means, which may reduce
redundant information between frames; wherein this entropy coding means
performs either the adaptive Huffman coding, which encodes utilizing a table
20 selected from as many Huffman tables as an expected amount of pieces of
information, or the adaptive arithmetic coding, which encodes utilizing a table
selected from as many arithmetic tables as an expected amount of pieces of
mformation.

35.  The system of compressing motion image information according to one of
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claims 28 to 34, wherein the difference information stored by bit map
information recoding means is differerce output through comparison of pixel t
and pixel t - 1 between said frames, where a block is configured by n x m pixels
(n and m are integers of 2 or more) within a frame.

36. The system of compressing motion image information according to one of
claims 28 to 35, wherein the intra-frame compression means performs the
intra-frame compression in such a manner that the entire image is compressed
in an n x m pixels block unit 1 and m are integers, respectively) using a
intra-frame compression method, compares pixels between the original image
and the image expanded after compressed, outputs the resulting difference
information for pixels, and if a pixel that caused a larger difference than the
parameter (threshold) to occur exists, repeatedly using an ever smaller block
size for a portion or a surrounding afea mcluding that pi);el until a designated
minimum block size is reached.

37. The system of compressing motion image information according to one of
claims 28 to 36, wherein when there is no change in the block size as a result
of the intra-frame compression performed by said block approximation means,
inter-frame compression is performed.

38. The system of compressing motion image information according to one of
claims 28 to 37, wherein, when the block size 1s changed into a larger one as a
result of the intra-frame compression performed by the block approximation
means, an additional calculation f01_' difference of data within said block is not
performed outputting as it is.

39. The system of compressing motion image information according to one of
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claims 28 to 37, wherein wheﬁ the block size changes towards a larger size as a
result of the intra-frame compression performed by said block approximation
means, difference from the previous expanded data within each portion is
calculated and compressed in terms of the block size unit.
40. The system of compressing motion image information according to one of
claims 28 to 39, further comprising I block insertion means, which using an
intra-frame coded I frame (.e., a reference frame solely from which an image
can be reconstructed), spatially dividing said I frame into I blocks, and
dispersing the I blocks between each frame along the temporal axis.
41. The system of compressing motion 1mage information according to claim
40, wherein, said I block insertion means does not insert an I block in any
block within the frame that has been updated due to difference between
frames being greater than the parameter (threshold) within a specific period of
time.
42. A system of compressing motion image information, which comprises
block approximation means, by which an image within a frame is pre-divided,
and all of the pre-divided blocks are each approximated (substituted) with a
single plane represented by intensity of a pixel in each block, the slope of
intensities in each block in the X direction, and the slope of intensities in each
block in the Y direction;

said system further comprising 1 block generation means for spatially
dividing an intra-frame encoded I frame into I blocks, and T block insertion
means for inserting an I block in a portion except for the block within the

frame that has been updated due to difference between frames being greater




11 APR 2005

49

than a given parameter (threshold) within a specific period of time when

dispersing the I blocks between each frame along the temporal axis,
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ABSTRACT
A method and system for compressing motion image information, which can
compress, with a high compression ratio and at a high speed, data or Image
information that can be subjected to predictive encoding and which at the
same time can improve image quality. According to a first aspect of the
present invention, an image within a frame is divided into blocks before an
inter-frame compression procedure begins, and each block is approximated
(substituted) with a single plane represented by at least three components for
pixels within each block. According to a second aspect of the present
invention, pixels between the original image and the image expanded after
compressed are compared outputting the resulting difference information for
pixels, and when a pixel that causes greater difference than a given parameter
(threshold) to occur exists, intra-frame compression is performed using a
smaller block size. According to a third aspect of the present invention, when
the respective I blocks, which are spatially divided, are dispersed between each
frame along the temporal axis, no I block is inserted into any block within the
frame that has been updated due to difference between frames being greater

than parameter (threshold) P during a designated period of time.



