SPECI FI CATI ON DI G TAL | MAGE ENCODI NG AND DECODI NG METHOD
- AND-DLGHTAL -+VA NCODI NG AND DECODI NG DEVI CE 5

~ PCT/IP97/00118
USI NG THE sﬂﬂé"%"g . o |

"iﬁﬁwéﬁ o :
7‘/9)1/@{%46’-%11: ﬁ%{tﬁﬁﬂau%h%ﬁb\trxﬁ}b
E{éﬁ%{t HE{LEE

HHHE
ERBE.FYILELT — 5 EERS L BERT 300
KB EELFEBITERCET 50T, HELT NI
 BUABEWELARL-ESLL. FRHEREERECERT
10 BFEBLURBHTELOTHE., |

T
FUORLEREPRELEHS L BERT 3 I . ERES
LT BUERBS.

B FOILNEREERGSLTERDOREE LT HRIPE
GRMPEGIRESNZMH YA VER(DCT) DEME.
VIR AYS F%’sz??‘lx SM 7SI AINREDEEFELLTE
RBHB. Tk BAMORERESERIB I EDEAREA
WEBRMFHET. EHESERBERLTS.

20 CCTH.BEHHEDCTIEIIMPEGHRAIT OV THRE
3 ANEREBROLI6x160TIRT Oy JIRBELT
AET 5.~ 20T IUT By JREBIBX8HTHy J IS
BL.8x8ODCT2MLIMORFILTS, ChiZTL—4

AR BILLEERD. —F. 709 STy FUSERUDETS

25 BEREFETHECKETSH0T7 L—AOEMHETY



Field of the Engi neering The present invention relates to nethods

of encodi ng and decoding a 10 digital picture data for storing or,

transm t tyadqhapeof , nore specifically, a met hod of e@Qgﬂu@gmnmd

decodi ng the notion information producing predi cted pictures, and a -

met hod of producing an accurate predicted picture, ~and an appar at us

usi ng the sanme net hods.. 15 Background t _ Dat a conpression
(=encoding) is required for efficient storing and transmtting of a
digital picture. Several nethods of encodlng are avail able as
prior arts su Ld' r i \L LD EG“"“"”'“
and MPEG andGcB ff@%%ggo%ﬁnjmds suc asﬁ%ﬁggnd ,.‘}5
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prediction met hod between pictures is enployed, and then the differenti al

signal is e wave-form encodi ng net hod. -+ - A metdrads ot MPEG - -
based on Eiﬁﬁﬁgﬁggaﬁotion conpensation is 25 described here. C?@??ﬁ&uw? _
resolve an input picture into macro bl ocks of 16 X 16 . pi xel s. One

macro bl ock is further resolved into bl ocks gf 8 X 8, and the bl ocks

of 8 X 8 undergo DCT and then are quantized. “This process is called
“"Intra-frame coding."” Mtion detection nmeans including a block matching
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2 - detected notion, an optinmal predicted block is obtained by
per f-or-m ng-notion---- - -conpensation--of the previ ous: pictures. A signal -

i ndi cat i Nnowe 9RefsCct ed macro bl ock having the |east errqi s, §.,,f§milptai on
vector. Next, a difference between the target bl ock and |té’PP

correspondi ng predicted block is found, then the 5 difference undergoes
DCT, and the obtained DCT coefficients are‘guantized, which is
transmtted or stored together with notion Tnformation. This process
is called "Inter-frane coding." _ At the data receiving side,
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pi cture undergoes notion conpensation. The notion conpensation or a 15
predicted- p1cture fornatlon involves not only a sinple parallel translatlon

but al sSBOY#21%7def or mati ons such as enl argement, reducti orfGHEFI7/00118
rotation.. The follow ng equations (1) - (4) express novenent and
def ormati on, where (x, y) represents a coordinates of a pixel, and (u, -
V) represents a transf ormed coordi nat eswhi ch al so expresses a notion
vector at (x, y). 20 OQher variables are the transfornatlon par anmet ers
mhlch |nd|cate a novenent or a_defornmati uv) =(x+e, y+f
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Equation (3) is so called the Affine transform and this Affine transform
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30 etc., then find a notion vector of each bl ock through bl ock mat chi ng
met hod. 3 " Next,

sel eet at 7IIJ:|,r ee nost reliable notion vectors fromthe %50118
notion vec ors Substitute these three vectors to equation (3) and sol ve
t he si x simultaneous equations to find the Affine paraneters. In
gener al , errors decrease at the greater nunber of selected notion

vectors, and the 5 Affine parameters are Bound by the | east squares
met hod. The Af fi ne
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paraneters thus obtained are utilized to forma predicted picture. The

Affine . H@gg%g%_frs shall be transmtted- to t he data receiving si-de-for~-- -

produci ng t dentical predicted pictur HowBGREPIT0LEE 5
conventional inter-frame coding is used, a tar get 10 picture and a

ref erence picture- should be of the sane size, and the conventi onal
inter-franme coding nethod is not well prepar'éd for dealing with

pi ctures of different sizes. Si ze variations of adjoining tvvo
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bl ocks 703 and 704, which are subsequently conpressed. Due to this
conpreSSIon ~a vertical distorti-on resul-tt+ng-fromthe quantization, appears

on h@@ngygﬂﬁ s face in the reproduced picture (Fig. 7Bkc1mhenmhysa
visual picture 25 quality is degraded. . Because the Affine

transformrequires high accuracy, the Affine paranmeters (a, b, ¢, d,
e, f, etc.) are, in general, real nunbers gaving nunbers of deci nal

pl aces. A considerable amobunt of bits are needed to transmt .

paraneters at high accuracy. In a conventional way, the Affine paraneters
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4 whi ch | owers the accuracy of the paraneters and thus the highly
-accurate: - -;v--éx--;Eﬂg;;'-t--r-ansf---o-r"m"ca'n'not be realized. As a result, parapsiderdl ©
predi ¢t ed I'Ct'ure cannot be produced. As the equations (1)
(4) express, the nunber of transformation 5 parameters ranges from2 to 10 .
or nore. Wien a transformation paraneter Is transmtted with a prepared
nunber of bits enough for maxi num nunbers 9 of paraneters, a problem
occurs, i.e., redundant bits are to be transmtted. - Disclosure of the

enooder and. a deddder & Ao T A R I E A [0 BE B A AR
Jrominteger (ransi R Mg ST FRERZERL . B—MBHIT. TS
L VERLFNEREOZHERD ESEREREC TERES
F—HIcEML. GRMICES LAR. EHEENEEIT,
5 EMEST-SLBREEST—FIHEL.BoMEMCT. T
WEELMEL.7L—AAEY CBHTEFU ILERESL
EECBWT. ERAT A= FREHSS . BET — 5 2 ERH
IEY . ERMEST A LRIEERT S, |
 tROEEF—i3. . NEOEROEEAL. NEOBRAY
10 EHATA—FREL>TEREhiz NEOLRFHEEETH
Y, FkiEk, NEOEHFROEEAR:. NEOLRFFERRL
NEOEROEEALOEHTHY . Thik. HEONEOBER
DEBELERAT A—F ko TEREIhENBEOLTRER
EEATHY NEOTRFHEERS L HEONBOEEO R
15 RLOESTHY. TR NEOLAFABBALBEOTL
—LAONEOERFHLEBEERLOEHTH S,
$h.ARBIES L. TEEESLBL . EHBERHEHL .
MEERE  ERATA—FERBL . FRESERBLTL— A
AEY LALBETIFUALELESLEEC TEEHESL
20 WIEF—FEADL.F—40h0 . ZHBRT S HRLES
B RIICGEET S L AR BET — 2 ORKOEE L R
TS RERAT A FERBEAD L EHEHBRHICT,
ENERT—FEHEL. MEBIEEL ., TRAT A— SR
BT ERAT A I OEBICE S TERAT A I ERS |
25 HEPOBR.BEF—IMLERATA—HEERL. FHE



paranmeters of |ong nunber of digits, such as the Affine transform at high
accuracy for | ess amount of coded data. In order to achieve the abqve

obj ect i vewomphesti ct ed picture encoder conpri si ng the fol | oaTprIrEsEAt S | S
15 prepared: (a) plcture conpressi on neans for encodi ng an

| nput picture and conpressing the data, (b) coordinates
transform neans for outputting a coordi najgs data whi ch is obtained by
decodi ng the conpressed data and transform ng the 20 decoded data into a
coordi nates system (c) transformation paraneter prodUC|ng

means for . pr otk By AR I 1 %ﬁsfﬁﬂbﬁ@@ﬂmﬂsﬁgﬁmﬁla eodl ¢ Mafes -

dat a,. - . (d) predicted picture producing neans for producing a ==

predicted  —plotaa) RO X 4D ENR s BT W @ okl IMDHE LS -

paraneters, and 25 . (e) transmi ssion neans for transmtting the .
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pr epar ed: (f) variable length decoding means for decoding an

| nput .conmpr @&peshs96y Pi cture data and an input coordi nates dat apcT/Ip97/00118
5

(g) transformati on paraneter producing nmeans for producing
transformatlon parameters fromthe decoded coordinates data,
(h) predicted picture producing nmeans for pyrpducing a predicted pi cture
data using the transformati on paraneters,
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5 (i) addition nmeans for produ0|ng a decoded plcture by addlng

t he predicted picture and the-conpressed-picture-data." To
be nore spwoidigro7t he transformati on paraneter producing MearrCTaP97/00118 t he
above digital encoder and decoder produces the transfornmation

paranmeters using "N' (a natural .nunber) pieces of pixels coordinates-points
10 and the corresponding "N' pieces of trignsforned coordi nat es- poi nt

. obt ai ned by applying a predeterm ned |inear polynom al function to the
N pi eces of -pi xel s coordi nat es-points.. Further, the transformation

_ par anet ef- prodhcrnéaDKﬁ:Uhﬁéﬁbibf t he- above digital -encoder-and decoder'

out put s transformation-- - %iraneters pr oduced throﬁgh the foll owi ng

steps: first, inplik oadyét (pEesutel 58 T Bi555 (IRE Ismes@ndth er'.éd

"1" through "N', second, set a conmon spatial coordinates for the

above target preOMERSE 3 ik rI% ¢ 0T HSF O thigsk = X 0 B i &5 o Py ruce

conpressed pictures thereof, then; decode the conpressed pi ctures and
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coor di nat es. The present |nvent|on ainms to, secondly, provide
a digital- §c9?% —encoder-—and-decoder.  To be nore speci figor#398o118

pi ctures of &%nt sizes are 25 encoded to forma predicted picture,
the target picture and reference picture are transforned into the sane
-coordi nates space, and the coordinates dati thereof is transmtted,

t hereby increasing accuracy of detecting a ﬁvtion and at the sane
time, reducing the anount of coded quantity for inproving picture

| _gyg't 6y 30 e G D @R A%naehyexe, Ep Bl iicegt VRS it Plgppedi gt ed
T om%e lomEs (x s, y_8) KRB, kB, BEES
HIBEERETICLbHE. Xx_8, y y_anMrEEE.
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101RAPTE.BaONRELYS IV 126 28ELE
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6 ' according to the present invention perforns the foll ow ng steps
first, |nput - target pictures having different sizes and nunbered " 1"
through 'NwWo swzTnod, set a common space coordi nates for PEEIRIWES
target pictures, third, conpress the target pictures to produce
~conpressed pictures thereof, then, decode the 5 conpressed pictures and-
transformtheminto the conmon spatlal coo&Q|nates next, produce
expanded pictures thereof and store them and at the sane tlne
transformthe expanded pictures into the common spatial coordinates,

thereby - - prEdRcCrp & 2s0 2 E-ERC X 9 pisgifi D&tﬁsnd@tﬁiﬁhﬁr&

encode this off-set: signal, and transmt it together wth the fITSt

compressed Pl clyre71p — b 72 0 D1 SOl 915 M ERSUTRROD 0
to the "n"th (nPx 3 by Nb) ¢ BBLLBnOERBRLAICESTS.
| . H3RFRHORKAOBLTHHSLERCLIRELE
5 eF— 5%%%T?ﬁiﬂ?&5ﬁ%k@%7 2 O%RI-E
@EAMEE3 03 MV T BEERILEATA—Fx_a(3
04i.y_a<305) EROFAX306.307. BF
KA WOhB3AF 9 T3 08KH5. EOHL. BEJ b
ARBROEMT — 2 B AHEET—F L LTATA—S
10 x_8(304),y_a(305).EROYFAX306. 3
0TRERERBC LS. |
M4 BARBOREAICHT 5BROBBEROFIOLEE
R, COBE. RRERLAROREIHHSH, TRTROD
| TR DN THBRLERETS . LA BER20 1 2=20H
15 %R1, R2, R3LAHHL. ZhZhOFEBEER - BELT
A E—OEEEAE111IcTEEShR1.R2. R3
OEBETHEREREHRL 7L —LATY 115 H#T5,
EEERAVORBATA—F (x_al, vy al), (X
| a2 y _a2), (x___a3,y aS)’i’f‘]*’#ﬁ‘%{tb‘t
20 BET3. o |
o ’mk\mﬁzoZQAﬁL;ﬁﬁR4;Rs,Rsuﬁﬂén\
EFhEhOREEE-OLEERE] 1 2o CHEERT 5.5
EREMSAIEEITOWT. 7V —AAEY 115 IKEMEh
REGESELESRE  BEHELTV. FRHESEERL. -
2% B-OMEBR102TEAEBEERL.ER - HELTHS.

er perforns t e followng steps with regard"'m



target picture after the above steps: first, transformthe target picture
into .. t gg?p spatial coordinates, second produce a pr gt e
pi cture-by Gﬁ)gﬂ%e erring to an expanded picture of the (n 1)tﬁ' ﬁ%ﬁﬂ?é@
third, produce a 15 differential picture between the "n"th target picture -

and the predlcted pi cture, and then c ress it to encode, thereby
forming the "n"th conpressed. picture, : en, decode the "n"th _
conpressed picture, next, transformit into the common spati al

coordinates to edaygngg% ﬁﬂ*%@@@(}&%t’?@b ’aﬁﬁﬁ?gﬂ F % E’Lf}g% o

sane tinme, encode the of f-set signa oordi nat es

e o AT TSR PR Py s
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compensat of - andt Partes e B 2 e 45X priBad ct Eﬁiﬁﬁ&%@%@é&' i

pr esent |nvent| rms the foll ow ng steps:: first, input

conpressed %?égaég§°to the input termnal, the - conpressed pi cture
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set signal which is produced by encodrng t he target prctures havi ng

respective di fferent sizes and being numbered-1 to N; and traasfornrng C

the "n"th wae¥nr 30 3, ... N target picture into the compef/®pnbéo1es
coordi nates, second, analyze

7 the first conpressed picture data, and output the first conpr essed
pi cture signal together with the firstgoff-set signal, then input the
first conpressed - picture signal to thé decoder to- decode it to the
“first reproduced picture, and then, the first reproduced prcture

under goes the Eop i SpkPRE@IE LU B (n=15 2, 3, ...,

IU@ﬁﬁE&%#LEEE%P#mTB”kkxoféﬁén-
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5 wusing the first off-set signal, and store the transformed first

repr oduced ure in-the- frane menory:.-Wth -regard to the "n" =2,
3, 4,.... I\B’VO”/H-’@'E)npressed pi cture data, first, analyze the sﬁrw%ogﬁ

conpressed picture data in t he data analyzer second, output the "n"th
conpressed picture signal, the "n"th off-set signal and the "n"th
notion signal, third, input the 'n"th 10 cdipressed picture signal to the
decoder to decode |t into the "n"th expanded _ differential picture,

next, input the .n'th, off- and_"n"t.h t

-rmt I-on - corrpensat%rﬁ?hgn-’ %biiai %q%ej]%ﬁv pr ﬁm%%}ﬁggges fq o?n_(%?fe
“n:=1"th reproduced, pi.cture storedin the frame ry. ba n n"th -

“of f - _set siBER BT A rhg‘nbt%%!?ﬁfndl J BELE Th: ) %ﬁ%@e‘? Ladd

the "n"th 15 expanded d|fferent|al icture to the "n"th predlcted |cture

tor%mthn“AﬂﬁUEM Ot b it s e BlieT dnd W/ RBIE

tinme, the "n"th reproduced pi cture under.goes the coordi nates
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20 ' The present invention ains to, thi rdl y, provide a digi tal
pi-ct-ure -encoder- - - and decoder which can accurately transmt the

coor di nat eyglgd#rrencl udi ng the transformation paranet er Spd@ypoddoi18e
Affine parameter for the Affine transform and can produce an accurate

predi cted picture. A digital picture decoder according to the
present invention conprises 25 the follomgg el ements: variable | engt h
decoder, differential picture expander, adder, transformation

par anmet er .generator, predicted picture generator and frame nenory.
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8 time, separate the coordinates data and send it to the

transfoermatjon paraneter generator, thirdly, in the diffe | al
pi cture exp&'ﬁ%lgrlz,m&pand differential picture data, and t{’gﬂé‘#ﬁ%{mﬂs to

t he adder, next, in the transformati on paraneter generator, produce
the transformati on paraneters 5 fromthe coordi nates data, and transmt it -
to the predicted picture generator, thedy in the predicted picture:
generator, produce the predicted picture using t he transformation

Phe bredicted pid fOBEARES Do ST C bRz M8y TE
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(a) the coordinates points of N pi eces of pixels and the correspondi ng ‘N

pi eces of transformed coaordi nates poi nts-obtai ned:by-appl yi-ng--the--

predet er m wed7kirnrar pol ynoni al function to the coordinates %ﬁg-ﬂﬁné\l

pi eces 15 of pixels, or (b) a differential value between the
coordi nates points of N pi eces of- pixels and the corresponding N -

pi eces of transforned coordinates points op4ained by applying the
predeterm ned |inear polynonial to the coordinates points of the N

pi eces of pixels, or 20. . (c) N pieces of transforned coordinates points

obt ai ned by apgt ylj’iQ/&* L A %”ﬁdﬂ’&%ﬂ“@ﬁ@%@% %WW@@%@% 808 -

predeterm ned N pi eces for—-each -of - - - ¢oordi-nates-poln

(d) differenti g yafuss begeen ;t;f;g-g&-p»l-pc,? ranafar gﬁ%#gqrﬁiwat 95

poi nts obtai ned by applying the predeterm ned Tinear poI

redlerod val ERHES T Mk B B! ﬁ%nESbRF B0 ek Sk M 1 ool
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A digital picture encoder according to the present invention conprises’
the fol] ow o J, ts: transformation paraneter “estimator, "pr eeirGbSfooits
pi cture generator,-first adder, differential picture conpressor,
differential ' ' 9 _ .
- picture expander, second adder, frame nenory_and transmtter.

The above digital picture encoder perfornms t ke fol | ow ng steps: first,

i nput a digital picture, second, in the transfornation paraneter estimator,
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estimate each of the transformati on paraneters using the picture stored in
-5--the-frame-nmenory and-the digital picture, third, input the estinated .
transf or metviomy/2peg7anet ers together with the picture stored |@dmmgghmﬁﬁ§

- nmenory to the predicted picture generator, next, produce a predicted

pi cture based on the estinmated transfornatlon paranmeters, then in the
first adder, - find a difference betweegpgthe digital picture and the

- predicted plcture after 10 that, in the differential picture conpressor,
- conpress the difference into onpressed differential data, then

~Hmwm%mddr%%ﬁﬁ@@mmﬁxﬁ%@%%t@@gwﬁﬁﬂﬂmb—

differential -picture expander, expand the conpressed differential data

into an expanddd@ﬂ‘fﬂﬁl@@ﬁm@@?ﬁ@@fm"ﬁ@@@Q@@f&@‘%f"ﬁ‘ f—EEEFgre

predicted picture is added to the expanded differential data, next

15 the added 1®LyIB |EnCt i 0 2R —Eewey N (0D 45 9L X I e N ey 2 T

coor di nat es data is transmtted fromthe transformation parane
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20

correspondi
applying tr

(a) the coordlnates points of N pfeées of pixel's ahd t he

Wt

pi eces .of transformed coordi nates points ?g& anﬁy

?%ﬁ?ﬁ tion using the transformation paranete

(b) the coordinates points of N pieces of pixels as well as each of the
differential values between the coordlnateséEO|nts of N pieces of pixels

-and the 25 N pieces of transformed coordin

&s points, or (c) N

pi eces of coordinates points transforned from each of the

- predeterm ned N pi
the-di-fferential v

. {ransfor med- .fror‘thLE gorOedletter gd .l\L.p;lecegI grg;‘lé:o,oﬂrélg gahes poi m%%{g%ﬁg%

pixels,
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10 (e) each of the differential values between N p| eces

t ransf or ned coordi nates points and those of a previ-ous -frramg: e

A digital woetrerm®rdecoder according to-the present inventi onpc@msywmg
the follow ng el enents: variable |length decoder, differential picture
expander, 5 adder, transformation paraneter generator,‘ predi cted picture
gener ator and - frame nenory. : 24 The above digital picture
decoder perforns the followi ng steps: first, i nput data to the - _
variabl e I'ength decoder, second, arate a differential picture data -

and transmt | #EEeZ R —did teﬁ%ftﬂapplﬁtﬁm -expapd¥rE {Htlthg gﬂguﬁ 4% ime; - -

i nput the nunber of coordinates data together with the ctoordinates data ~ =

to-the transfobdéEibn ﬁﬁﬂr&t&; gener at or,, thl_rdly in.the. Q1fferent|al
pi c.t ure _ (%ﬁg9‘§4) _ -
H1OBERECLIEMALOFY I LERESLEET
5 B3 ANHFLI001L, TEEMSLBL002 L, £4E
BIBEI1003 % MERL 004 b BHAT A —FAERH
1006 % FHELEKBLIOOB LI L—AREY 1007
EALBET S EFMREAERES LELTHZ. BB L
BROWTORBET 3. ERAT A— ZEKIEL 006 1ZHEE
10 OBBOKRATA—IBNERTEBRBBRITR-2TWB TR
—SEK#MLI006ald (H2) KFRTATA—HF (a, e, d,
E) L ATA—FEEBI006bE (H3) IKRFATA—S
(a,b, e, c,d, £).A54—S£HM1006 it (&

4) t:-?-b*‘ﬁ% -4 (g, p, r, a, b, e, h, a, s,

15 c,d, f)REBRTIERMLBRERS. (&2)@290
RS, (33) HE6-OEEA. (K4) 12 50mEER
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expander, expand differential picture data, and transnit it to the adder,

next, _ . i n the transfornmation paraneter generator;- Chaﬁg’efﬁgﬂﬂggiugﬁfsl on

par amet er ‘w°9zﬁﬁ%%ation met hods dependi ng on the .nunber of t
- transformation 15 paraneters, then, produce the transformation paraneters

from the coordi nates data, and transmt it to the predicted picture
. generator, then, in . the predicted pict%?e generator, produce the
predi cted picture .using the transformation paraneters and the picture
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val ues between the coordi nates points of N pi eces of pixels and the
cortespondi-ng—N-pi-eces of transformed coordinates points obtained by 30 .

transform g é

2¢Por di nates points of N pieces of pixels by pSHAS7/0bAS

pr edet er mi ned Ilnear pol ynom al function, or (c) the N pieces of
coordi nates points transforned fromthe predeterm ned N pi eces of
coordi nates points by the predeterm ned | iﬂ)ear pol ynomi al , - or
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(d) differential values between the coor di nat es poi nts of "N pixels and the

5 coordlnates oints of N pieces of pixels of the.previous fr gi@h
di fferential™ 9 2793 ues of the N pi eces of transforned COOfdlﬁgﬁgg 188 s

obt ai ned by the predeterm ned |inear polynom al and the N pieces.
transforned coordi nates points in the previous frame, or (e) N
pi eces of coordinates points transforned frdmthe predeterm ned N 10 pieces
coordi nates points by the predetermned |inear polynonial, or ' ()

transformed- fYZ‘%%?M%%’ﬁi{%m%u N % E%%%%?%%ié”%?ﬁﬁﬁ’%%{ﬁ?

d d | h
__Béf’n;:tser?r "5 Xt kG e %”d{ &E%%@%W%Mrp. edes 5 AR EHT
coor di nat o5 poi Eéﬁﬁm@ mi%%aseﬁé" Tk et o %?ﬁ«a%gﬁa—m@ "
the previous frane. Wien the transformation par ters
transnmitted, th#{LL Ttr‘ihnmfﬁtfox'}ﬁ‘bﬁaﬁ'ﬁ'e%suakéq@ Ulpﬁ&m ﬁﬂh&é

picture size, and then
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20 quantized before the transformati on paranmeter is encoded, or an .
exponent of - the maxi mum val ue of transformation paraneter-is found;-

and the ‘wodphageters are nornalized by the exponent, ther}él;ﬁ,s’ 118
normat—zed——_transformation paraneters together with the exponen are.

ted. 25 Brief Description of the Draw ngs Fig. 1is a
bl OCBHM muﬂ"”mm",l ng a predicted pi C“Q;Be encoder according to the -
pres : Fig. 2is a rst schematic diagram depicting
a coordi nat 'es trénsform - used in a first and a second exenpl ary -

enbodi nents of the present i nggenti o 30 g“Flg@ is a blt stream
depi cting encoded picture data by a predlcted
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12 picture enc n IE "H rst exenplary embodi ment p_f ot he o
ST war S o ceeent, sehem Lol

enbodi nents. 5 Fig. 5is a block diagram depicting a predicted

pi cture decoder used in t he second exenpl ary enbodi ment of the present
I nventi on. Fig. 6 is a schenatl39d|agran1dep|ct|ng a resol ved
picture in the first and second exenpl ary enbodi nent. Fig.

rethod. o€ QEﬁéégqéﬂiﬁkﬁtlﬁiv‘- aEs
decoter wsed IN 1S e, ERATA—FRERT IRBATA—SERE
B, WEZRAT A - FERFRCL Y ERE REESS
| 7>< Hzﬁb\‘c-“f-ﬁlﬁ{%-r 5%&5&1‘5%%@%&%&
5 FRE. WETHELLRFEFLOFHELLARTES
| BB SR ERERT —FeMETIC LIV ESEE
 REBTAMEFREZHTILEBBMETETISL
BeESLEE.
5. TWASA—FEBTEMN. NE (NBEAR) OBROE
10 @Ab. HENEOESAEREOSESERI L > TESR
ERENEOERFESERALASERAT A—FFER
$B3IL—MARBOFO I NERESLER,
6. BHATA—FEBEEMN. KESOERZBLALEND
HEEREADL. MES L ALBNOHSBELIH L.
15 BEMESZREL. HES1ASBENONRERIONT,
BEOHFECEMBSLLE I ALBNOERELLER
L., MES1ALBNOERELEEESEL . HREEEM
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third exenplary enbodi nen I's a bl ock diagram depicting
a digital pi-cture- encodﬁ“l“ﬁmml““ mu th| Td exenpl ary enbodi nent. 15
Fig. 10 isygohhopk di ag i gital p| cture deCOdQ&T}Jﬁﬁﬁodﬂh t he
fourth exenplary enbodi nént*® Fig. 11-is a block diagram
depicting a digital picture decoder used in the fifth exenplary
enbodi nent . Fig. 12 is a block gram.depicting a digital

pi cture encoder used in 20 the fifth exenplary embodi nent. Det ai | ed
Description of the Preferred Enbodi nents . ‘The exenpl ary

Teferring to Fi gs WEHEBIVATG O, S o) th R £ EM U TRE T L
L AR NRE-OBREESENELBERESCE 8T 5
LR TERShIE—OATEY MESEHERLL.
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Fig. 1 is a block diagram depicting a predicted picture encoder

-aecordi-ng-t-o- the- present ;, Emluj , umn]l lists the follow ng_el enen
i nput - WO AT/27P7 101, - il encoder 103, out put FETH?%%P‘%be
decoder 107, 30 second adder” 1to, "fi fst coordi nates transforner 111,

second coor di nat es 13
transfornmer 112, notion detector 113, nntléﬂ conpensator 114, and frane
menory 115. - The predicted picture encoder havi ng the above

structure operates Sk mu . ﬁ%%k@ﬁﬁtﬁ%%ﬂ@&k%&%ﬁﬁﬁ%
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respective diffe , l"zﬂl,umﬂﬂl he input terminal 101, ‘where Nis~ = "~
det erm ne i ng ength. First of all, i .;aﬁg‘lrst

t ar get pl\g 3?@%& t he |nput £ " fertinal 101, via the flrst aﬁt‘%r 102, the
first target picture is conpressed in t he encoder 103. In this case,

the first adder 102 does not perform a ég subtraction. In this exenplary
enbodi ment, the target picture is resolv into a plurality of

fol | ows: 5 ,i“llnﬁut the target pictures nunbered 1-N and havi ng

adj oi ning bl ocks (8 X 8 pixels), and a signal .in spati al dorral n i s '
~transformed into,f %d@ angfar e
di screte cosine br w DEFI[?% ?afréforrr%d Ei ock 'S quantlzed by "

Ts ot bt o mi Hon S8 ?@gﬁﬁﬁ%eﬁdﬂv@%ﬁ@@ﬁﬁ% e e
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20 an inverse guant- and an inverse discrete cosine transforner

(1 DCT)..109 an fmlly to spatial ‘domai n. A reprogeed. T
picture thl}gB(ggI?gfu?ledTM‘mﬂwmﬁmtﬂlrst coordi nates transf or&,%ﬁﬁ@ﬁgsnd _
S stored in the'l genorys 1*5 as a first reproduced picture. '

(c) The first coordinates transformer 111 ég detailed here. Fig. 2A is used

25 as the first target picture. A pixel "Pa8" of a picture 201 has a

coor di nat es "point (O, 0) in the coordinates system 203. Anot her
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14 I n the coordi nates system 205. The pixel "Pa" of the target

p| Cct ure 201- is - tra$ﬂ“llﬂﬂﬂll”"ﬂl‘g"ﬂa Y a) -due tothis coordi nat es .
transfor m soneti nes i ncl ude n.
~The val ue 09;_%707 _a fs bncbded #nto a fixed length an?éﬂw’gﬂﬁform
then it is transn1tted with the 5 first conpressed picture. (d)
| nput the "n"th (n 2, 3,..., N) target p|§%ure to the input - ter m nal
101. Input the "n"th target picture into e second coordi nates
transforner 112 via a line 126, and transformit into the .coordi nates

system m5ﬁ¢.mm@%r@w@@%mw%®®4@x@w&%®ﬁ'

-plcture th thi-s-10 “ target picture-in thecoordi-nates system 205, and '
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and resolve it to a pIurallty of blocks, then detect a notion using a bl ock

15 fﬂ'e?gbge%*‘*t?%ﬁ% & o T URANEIRR:  "outpue thi < ot on GRS,

l'ine and encod€ it tb t¥ansm*t (not shown), at the sane tine,

send it to the nmot i on conpensator 114, _then, produce a predicted block
by accessing the "n- 1"th reproduced @ture stored in the frane

menory 115. Exanpl es of the moti on detection and notion conpensation

%&Q%Kﬁ%ﬂﬁﬁh%ﬁ.%ﬁteﬁﬁwﬁ%ﬁﬁyﬁﬁﬁﬁﬁﬁeﬁ%ﬁﬁ?
mﬁﬁaﬁﬁﬁﬁ&ﬁﬁéﬁm %@7%W%@£&¢Zﬁﬁ%ﬁﬁfeﬁ
imo, restore it t8hin iexbandodl JErF MBI ISR T MERBIST o7 5
Then, in 25 the second adder 110 add t he predi cted_hl ock sent throu h a
line 125 to the B apar ded—oif Pefie bt PAID P\ Ga I RndriBdg Kb b ﬁlﬁe

picture. |nput the . picture thus reproduced to the first coordlnates

transf or mer BL11, aﬁbﬁﬁdplyE?gﬂﬂﬁﬁﬁéﬁéﬁdﬁ&ﬁdaLeﬁTEEéﬁgiaghtfﬁ L BE FRfB e as
same as the picture 202 in Fig. 2C,
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and store it |n the FF&ﬁE*ﬁEﬁBFy—%%5—aS—the n th reproduced pi cture, at
_the 30 sane t he coordi nat es poi b, y_b) of the npixel

"b1"; and wo9mTT07 - ”III“ ,ﬂ"im "’Hmmencoded data toget her peirispotidogs’ " th

conpressed pi cture. L 3 is'a bit streamdepicting encoded
pi cture data by a predlcted plcture encoder used in the exenplary
enbodi nent. of the present invention. the top of the encoded picture
data, a picture .sync. S|gnal 303 exists, next
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5 is a parameter x_a a 305 undergone t he coordi nat es transform

then . i cture si zeﬁ Iﬂ,’muﬁ tep value 308 used for
quant i zat i Y2 94 Y8E th WJH’ ssed data and the not PFERITEA0E -
follow. In ot her words, the "pafameter x_a 304, y _a 305 and picture
size 306, 307 are t,ransm’tted as a coordi nates data. 10 (g9) Fig.

4 shows another node of coordinates transf8fmused in the exenpl ary
enbodi nents of the present invention. In this case, resolve the t ar get

To’cach rogion 1o Tt oA ARl B A 1 55 C“%ﬁ#iiiﬁ?%%%ﬁgﬁ%p s
apply the 15 coorl BAmee B S8 Bitp MoK M LIk SIRE W Mg

the first " coor di natesétransforrrer 111, then store_themin the frarre'
‘menory 115. it Bde PREBESREDNT =% ¥ 3k 0P ¢ ok k(T
y a3) to be used in " the coordinates transform si mul t aneously, and

transmit the encodgtkIH 1 Fagpdb@eyss BOVEER B UEE . the picture 202,
and resolve it into regions R4, R5 and R6. _
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Apply the coordlnates’ﬂ' reglon in the second coordinates
transfornmer 112 Each ﬂ" u'ﬂmwﬂ Bi n" under goes ‘the notion detegtor -
and "not i ogo@aPRASat or *by freterring the regions stored in tpegfipafEhig@nory

115, then produce a predicted signal, and produce a differential signal in
~the 25 first adder 102, next, conpress and expand the differential signal,

and add the predlcted S|gnal theret% in the second adder. Each region
t hus reproduced under goes t he coordlgétes transformand is stored in
the franme nmenory 115. Encode paraneters (x b1, y_bl), (x_b2, y_ b2)

d b3, b3)yt eggwg;ﬁ =
'glnmjl(;(aneougl Y Zand t%ansmt Pﬂg a%@jl?-‘gogf PW% ‘gﬂ'{%ﬁ? erent " sizes
-“e””“”@Pﬁ%wﬁﬂwﬁﬁﬂﬁhﬁwﬁbnk,ﬁ?Nﬁoﬁﬁﬁ&

 EEALBEOTL— L@Nﬁ@wmﬁamaaam%ﬁ

 EMRERMCEY . HREMEST -5 LR #7352
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16 coor di nat es, Mmmm“m’mﬂiﬂung an accuracy of notion detection
and- redUC| ode noti on vector, as ar ture
qual ity is | n%’fzg;’/oe*: _ Thet cdbr ¢i ndtes of pictures in Figs péigklggﬁ,ghg
align at point 605, whereby notion can be correctly detected because -
the bl ocks 601 and 603 are identical, 5 602 and 604 are identical.
Further in this case, the notion vectors o " bl ocks 603 and 604 are
nearly zero, thereby redu0|ng the coded quantity .of the notion vector.
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Fig. 5is a block diaQF;Eﬁ?ﬂﬁﬁ7ﬁ77ﬂIﬁ&—ppedicted pi cture decoder used in

thé second exenpl ary eqﬂlﬂ' f..the present invention. Fig. 5 lists the

15 fol | owwog7etm@rent s: w”@mﬁmﬁm data anal yzer 503crHpemeis 503,
S 0

adder 506, output t'erfina rdi nates transformer 508, notion

det ect or 509, frame menory 510.. : An operation of the

predi cted picture encoder conprising the ove el enent is described

here. First, to the input term nal 501, input conpressed 20 picture data

and nunbered 1 through Nincluding a "n"th transformation . par anmet er

whi ch i's pr oduced i 7l QdiAGRER I {914 AEBI Zhawiig § e Y
“different sizes and nunbered 1 through N and traﬂfor%ﬁﬁ??&gyﬁn%h £7r]:1
2, 3, oo AN - QAtEEP QL UL e i At i gqggﬁ L il ' es. Fig.. ..
3 is abit stre_agrln gi"cti ng an e%?arrp_ é o] co%np%g?s_sm;é%?%%? af a.
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by transform ng the e into the comopn space coordi nates, to the

by transt n%%&%gsfﬁmﬁ"ﬁk“m"m m, decoder 503, decode thg,cflJ,_,rPg-;,oous

conpr essed picture
to an expanded picture, and then output it to the out put terntnal 507,

at the same tinme, input the expanded picture to the coordinates transforner
508. In this second enbodi nent, the expandedﬂélcture under goes an i nverse
guanti zation and | DCT before being restored to a signal of the spati al

domain. S In the coopfipakes! ageEonTa)ei% v MA0S HEEYY Piseyn
| CRSTETUILERGSLEETHY . WRERASTA
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spatial coordinates system based on the first tranSforrration paraneter, and
then, output it as a ”mm p| ‘cture;and st orée this in the frane
mendry 500 sewerdi ng Hmﬁm ,B! transform:- the sane npt;%pmlgmnm

the first errbodl ment i§ applied te this second enbodi nent. Next ,
analyze the "n"th (n=2, 3, 4......, N) conpressed picture data by t he
data anal yzer 502, and output the "n"th dgbfferential conpressed picture to

the decoder 503. Send the "n"th motion data to the noti on conpensat or 509
via a line 521. Then, send the "n"th transformati on paranmeter (x_b, y b, as

shown in Fig. 2Gk W $YT & 5 SOSCRORE U RTET 20 4 Bl Mol 40 Ihiaic uBe i nto

15 the common spatlal COOI’dI nates, to the coordinates transforner 508 and =
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predi cted bl ock is obtained fromthe franme menory 510 using the "n"th

transf ormati onparameters and the motion vector of "the target Jl.oc '

this FELSHA Fbodi ment, the coordinates of the target bl Mémﬂﬁs
transforned using 25 the transformati-on paraneter. In other words, add the
transfornation paraneter (e.g., x_a,'y b, as shown in Fiig. 2C) to the
coordi nates of the target " bl ock, a %gﬁ the notion vector to this
sum thereby determ ne an address in the franme nenory 510. Send the
predi cted bl ock thus obtained to the adder 506, and is added to the

-expanded-di f ferenti-al- bl-ock, - thereby reproduce the 30  picture.” Then,
out put “thereproduced ‘pircture to the output term nal” 507, at
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18 the sane tine, the reproduced'picture under goes the coordi nates
“transforner - 508 using the "n"th transformation paraneter, and is stored
in the fra¥@972770%kenpry 510. The coordi nates transforner 508PEHAPYD0118
repl aced by the notion conpensat or 509 or other apparatuses which has
the follow ng function: 5 Before and %9 er the target bl ock, add a
di.-fference between the paraneters of n"th picture and "n-1"th
picture, i.e., (x b-x_a, y b-y a) to't get ‘bl ock, and to this
sum add the notion vector. Instead of the coordi nat es transforner -
“508, the address in the frame nenory 510 can be determ ned "usi ng one
~of the above alternatlves 10 A case where anot her conpr essed
. picture da ;2put-to t he i nput term nal 501 is discussed

herei nafte az conpressed pictures data nunbered 1 through N . :
i-ncl udi ng trahsformati on paraneters which can be produced by resol ving
the target pictures nunbered.1l through N having B
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respective different sizes into a respective plurality of regions, and
“encodi'ng 1 egion, then transform ng respective regions into the
9 ?‘?79;‘705 anal yze a FeIdr 97'00"8

conmon spatl a coordi nates. - First,

conpressed picture data in the data analyzer 502, and output the "ni'th
(=1, 2, . .., M conpressed region to §§Z decoder 503. In Fig. A4A §
‘this is exanpled by M=3. Then, send the transformati on 20 - paraneter
(x_am y_am as showm in Fig. 4A), which |s roduced by - - transformng

the "m'th conpr re§ion into the conmon spati al coordi nates, to

the coordinates tf sforner 508 via a line 520. In the decoder --~--503,~ -

-restore the "nf'th conpressed region to the "nfth expanded region; and-

then, output this to the output term nal 507, at the sane tjne, input_the
25 "n'th expanded region to the coordinates transforner th the "mth
expanded region in the common space coordi nates systempased\on the "ni'th

transformati on paranmeter, and output this as t - Y repr oduced regi on
finally store the reproduced region in the fran he method is
sane as the previous one.
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' 30 Second, anal yze the " n"th (n 1 2 3 ...... N) conpressed pi cture
_dat a e} Qs —jer-the sdat a :
anal yzer 50Y0 SHAWOB ut put the " k"th (k 1,.2, ... , K di ffereﬁﬁ’d?”"’ous
conpressed region in the data to the d coder 503. In Fig. 4B, this is
exanpl ed by K=3.. Also send the correspfhding notion data to the notion
detector 509 via a line 521, ‘then trans c1r the data into the comon
spatial 5 coordinates, thereby produci‘ng e "k"th transformation

e
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 (:02,yb2) b |
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y_bk, k=1, 2, 3 in Fig. 4B). Send this paraneter to the coordinates
transfarnmer 508 and the notion conpensator- 569-via-the-l'ine 520, In the
decoder 503WQ¥&7W% the "k"th differential conpressed region Yol'dy700118
expanded differential region, and 5@ output it to the adder 506. In
this second 10 enbodi nent, the differea//; signal of the target bl ock
under goes an i nverse quanti zation EI] bef ore being output as an
expanded diff nt i ale—bl ock. . In the notion conpensator 509, a

predi cted bl ogK,iG. ained fromthe frane ~menory 510 using the "k"th
transformati on -p¥raneter and-the-notton-vector-- -—of the-target block. In-
t hi-s~second enbodi nment; -a coordi nat es of "the target 15 bl ock is ' C
transformed using the "k"th transformation paraneter. In other . . words,
add the transformation paranet®r(e.g., x_bk, y_bk, as shown in Fig.

4B) to the coordinates of the tar agdog; and add the notion vectdZ to
this . sum thereby determ ne rd®s\in the frame nmenory 510,¥¥Send
t he predi cted bl ock thus obt &t
the expanded 20 differential kbocH, t

out put- the reproduced pi ct{,‘gni

time, the
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reproduced picture undergoes t he coordi nates transforner 508 and is stored

—t1 -the-frame eanry 510. - (Enbodi ment 3) Fig. 8 is_a block -
di agr am deBPct fzﬁéo 'a decoder ut| lized in this third exer‘rﬁq{‘?"’m“s
enbodi ment. The decoder conprises the follow ng el enents: i nput
termnal 801, variable length decodi@_ art 802, differential picture
expandi ng part 803, adding part 804, ¢ term nal 805, transformation 30

paramet er producing part 806, franme ry’ 807 and predicted picture
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20 produci ng part 808. First, input a conpressed picture
-dat at.o the,i ; rm nal 801, second, in the variable | :
decodi ng paﬂ&- 76§nal yze the input data and separat e di??g’?lgbrmogls
picture data as well as coordinates datafromthe input 5 data, third,
send these separated data to the differqz(i pi cture expandi ng part
803 .and the transformati on paraneter pr qc g part 806 via lines 8002

and 8003 respectively. The differential picture data includes a quantized
transforned (DCT) coefficients and a quantization stepsize (scale). In the
-di-fferential -picture expanding part 803, apply an inverse quantization to
the 10 transformed DCT coefficients using the quantization stepsize, and -

t hen, apply. . an inverse DCT thereto for expanding to the differential
pi cture. The coordinates data include the data for producing
transformation ‘paraneters, and the transformation paraneters are

_produced by th?;:?. ;7

105 706



.
{ransformation par anmet er producing part 806, e.g., in the case of the
Affine 15 5%%33 expressed by the equation (3),  paraneters & h:-Cd;
e, and f arg{ ﬁfgduced which is detail ed hereinafter. %Kgmﬁng%ls
First, input the transformation paranmetgets produced by the

transfornatlon par anmet er produci ng part 6 and the picture to be stored in
the frame nenory into the predicted pict ] roduci ng part 808. In the case
20 of the Affine transform expressed by the equation (3), the predicted

~value for a pixel at (x, y) is given by a pixel at (u, v) of the inmge
stored in the frame - menory accordlng to: equatlon {3) -usi-ng- the—~~m~w-~-~m~
transformation paraneters (a, b, ¢, ~ " d,~ fy sent fromthe -
transformation paraneter producing part. 806.. The ... .Sane.practi.ce can bhe
applicable to the equat (1) (2), and (4). 25 Send t he predlcted
picture thus obtai ned tZ?n ing part 804, wher e a differential-
picture is added to, re oduce ‘the picture. Qutput the
reproduced picture to the.output termnal 805, at the sane tinme, store the
reproduced picture in the frane nenory 80% = ' The coordi nates data
~ descri bed above can be in a plural form ichis - :
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30 discussed here. , - : 21

Her ei naf t eryb 39,4435 ! OW ng case i's-discussed: -a coordirmates datgd . oomooig
conpri ses ?ﬁe coordi nates points of "N' pieces of pixels, andH?ﬂé"$F@0"8
pi eces coordi nates points transfog by the predeterm ned |inear

pol ynom al , where "N' represents - r of points required for-
finding transformation 5 paraneters. I/t case of the Affine paraneter,

there are six paraneters, t hus si x equations are needed to solve six
variabl es. Since one coordinates
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poi nt has (x y) conponents six Affine paraneters can be solved in the
“case of T NE=3TNET; - N=2 -and N=5S -are applicable to the equation (1) (2)
Jand (4) WO9RZWActively. The."N' pieces of transfornmed cooPSFHEYEMIMG nt s
- are notion 10 vectors and correspond tQ the (u, v) conponents on the left

‘'side of equation (4). : In t of the Affine transform three
coordi nates points i.e., (x0, y0), ﬂxzﬁ yl) and:- (x2, y2), and three

- transfornmed.coordi nates points, i.e., (‘u0, : (u1 vl) and (u2, v2)
are input |ﬁI§ th ransfognatlon par anet er prodUC|ng part 806 via a

~ti-ne -8003. h ransforggtlon paraneter produci ng part 15 806, the

CAffine paraneter can "be obt & ned. by -sol ving the foll ow ng si mul t aneous-

..equations.. ... .. (u0, v0)™ (ax0.+ byO + e, cx0 + dyO + f)

“(ul, vl) (ax1+by1+e cx1+dy1+f) ...(5) o (u2, v2) (ax2 + by2 + e,

cx2-+-dy2 + f) 20 The transf
coor di nat es dat a. For ot

araneters can be obtalned usi ng nore
e equations (1), (2) and

=30

(4), 'the transformation paraneters'can be|sol ved in the same manner .
-To obtain the transfornmation _
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paranmeters at high accuracy, the N coordinates points (x, Y) have to

appropriat elynehRsgy. Preferably the N points are | ocated perp i 5
bet ween eacﬁﬁg?ﬂgfﬁg When t he coordi nates points (E@ﬁﬂﬁy?&?}f,
yl) and (x2, y2) are required for st he given transforned coordinates

points (u0, vO0), (ul, vl) and.(u2, v2), si mul t aneous equations (6)

I nstead of the equations (5) can be solv (x0, y0) (Au0O + BvO +E

Cud + DvO +F) | ~
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iz (x1, y1) = (Aul + Bvl + E Qul + Dvl + F). ... (6) (x2,

,y2) = (Au2 + Bv2 + E, Cu2 + Dv2 + F) Her ei naft'er the followng
/case i's di ¥QAIEIM7 a coor di nat es' dat a conpri ses the coor RGERIRIZONABNt S
i of "N' pieces of pixels, and differential values 5 of the "N' pieces

coordi nates points transforned by t rredet erm ned | inear pol ynom al . .
When t he predlcted val ues for obtai e%g/ ifference are the -

coordi nates points of "N' pieces pixel e transformation paraneter is

produced t hrough the follow ng steps: first, in the transfornmation

par amet er producing part 806, add'the'differentlal val ues ‘bet ween- the

- coordi nates points the "N' pieces pi'xél s and the "N' piecés of CoT
t ransf or ned coordlﬂﬁo ozﬁts and then, producing-the transfornmation

parameters using the ,' pi eces pi xel s coordlnates poi nts and the
added "N' pieces transfornmed coordinates poi nts. When the predicted
val ues for. obtaining the dlfferenqg are the
©
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transforned coordi nates points of the "N' pieces pixels of the previous
frame,- 15 .in the transformation paraneter producing part 806, "fh

hei - 2o e s
transf or medO 727 ®bor di nat es points of the "N' pjeces pixels FFTHEE001S

previous frane are added to the differential values to restore N
transfornmed coordi nates points of’ tte5 current frame. The
transformati on paraneters are then aAI ted fromthe "N' pieces

pi xel s coordi nates points and the resfo 5 N transformed 20 coordinates .
‘points. The restored N transfornmed coordi nates points are stored as

pr ediction values for t he preceding frames. 7 7 “Next,"the-f O'|:'| OWI ng

‘case is.discussed here: the coofdinates data’is 'the =~ “"N' ‘pieces
coordi nates points transforned-from a predeterm.ned "N' -pi-eces -

necessari ty (B DBHRAED TR Eces coor di hat be_poini s because they are
DT anet o1 mat ok Shanevba BB produced using ¢ ho coor di nares points of the
et he Tl | whd cads - AIgBiEB: der ed wher ot he Coor di nat e poi nis
103 HELS - |
106 HWHETF
107 #HEHILSE
110 H=mES
10 111 $—EEXHKS:E
112 HBopEEXRE
113 Bh=EHHS
114 BzwAEH
115 7D—A%%U
15_201'%‘&-@{&' |
203 MHiE%
304 EHEEHICEDATA—F
305 HEERICEZATA-F
| 501 ADEF | |
20 502 F—HRHFE
503 ﬁ%m%'
506 mES®
507 HMAMTF
S08 HEXIRS
25 509 BERHE



30 are the dlfferentlal values of the N pleces of transforned
'coordLnaté

obt-ai ned by apﬁ#??%g t he predetern1ned | i near polynon1al func???ﬁr%ﬁ?q?ﬁe
predeterm ned "N' pieces coordinateg poipts. In the case where prediction
- values for obtaining the dlfferenceﬁ the predet.erm ned "N' pieces :
. coordi nates points, in the transfornat S?araneter produci ng part- 806, the
5 predetermned "N' pieces coordinatés nts are added to the difference

e 510 TL— sAEY
B PR
802 7#§§?m%
803 ZHEHHEER
5 804 mMEH

805 HWHHF |
806 WRATA—FEHB
807 ZL—AAEY
808 THMEMLERN
10 901 AHhWF
903 HiATA—FIER
904 B—iEH
905 ZEHEREMS
906 fREE
G E T WA
908 FREMEEKSE
909 TL—LAEY
S10 ZHEHHEESR
911 SBoMEHR

201001 AHEKT
1002 WEEHSLHN
1003 ESERHES
1004 mEH
100 5 WHRTF
25 1006 EHEAS A—ZERE



retrieved the transformed coordi nates points. Then the transformation
paraneter sygigaeaj;cul ated fromthe predetermned "N' pieces ARG
poi nts- and the transforned coordi nat oints thus retrieved. en the
predi cted val ues for obtaining theabﬁfﬁ rence.are the transforned .
coordinates 10 . points of the "N' pie 1 xels of the previous franme, in
- the transformation paranet er produci part 806, the transforned
coordi nates points of the "N’ - pieces pixels in the previous frane are
~added to the diffgregntisg pval pex o) retrieve N transforned coordinates

points of ‘tthe current frane.- The “transformation paraneters are then

calcul ated fremt heg" N’ "&fﬁ@ 15 coordinates points and the

- retri-eved N t?ggspo§nedﬁgoordﬁ%g%ggg%oints. The retrieved N '

transfornmed ceordinat es i Q are stored as prediction values for t he
1°0°0"8 ;ﬁwfﬁ

preceding fra g. 9 is a block diagram depicting an encoder
utilized in the third ex | ary enbodi nent of the present inventiaon.
The encoder - c nﬁkisgg“tﬁ%4%0'%?glIomﬁng el ements: input term nal 901,
transformatio

908, firs® ad 5?38,,F§?$§i%% .}3[ pictu3231-predi0ted pic?9re generapor
| 1102 TESHSLH

103 EH5BEZERE

104 H—mEH

105 Lk

106 EHRASA—FHEEHR

10
107 ZL—LARY
203 AT A-FHEER
204 MER

15 1205 ZHEHERS

206 R
207 WoMEH
1208 FHEMERS
1209 7L—LATY
20 1210 EHBEMEES
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1
1
1
1
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1
1
1
1
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3 conpressor 905 d|fferent|al pi cture expander 910, second adder 911, frane

-‘nennry 909 and transmtter. 906. First, input a digital picture to the input
t-erm nal 901. ‘Second, in the t r ansf or mat i_on parameter estimtor 903, 25
“Bstimate a transfornatlon paraneter u5|n& a picture stored in the frame
menory and the input digital picture. The estinating nmet hod of the Affine

- paraneters was al ready descri bed hitherto. - ‘Instead of the :
Picture stored in the frane nenoryg m @ NPicture t hereof can be
used. Third, send the estimated tranStormation pararreters to 30 the

predicted pi cture generator 908 via a |ine 9002, .and send the coordinates
| DIGI’I_‘AL IMAGE ENCODING AND DECODING METHOD |
AND DIGITAL IMAGE ENCODING AND DECODING -DEVICE :
5 . USINGTHESAME

Field of the Engmeenng
| The present mventmn relates to methods of encod.mg and decoding a
10  digital picture data for storing or- transm_1ttmg thereof, more specifically, a
-method of encoding and decoding the motion information ‘producing
predicted pictures,- and a method of producing an accurate predicted picture,

and an apparatus using the ‘same methods.

15 : BackgroundArt
Data compression (=encodmg) is requu'ed for efﬁc1ent storing and
: transmlttmg ofa d1g1tal picture. '
) Several methods of encodmg are avaﬂable as pnor arts such as
“discrete cosme transform (DCT) 1nclud1ng JPEG and MPEG, and other
20 wave-form encoding methods such as “subband”, “wavelet’ “ﬁ'actal” and the’
'like._ Further, in order to. remove redundant s1gnals between p1ctures, a
pred.lctmn method between pictures is employed and then the d1fferent;a1 |
s1gnal is encoded by’ wave-form encodmg method. | _'
LA method of MPEG based on DCT using motlon compensatlon is
: 25 descnbed here. First, resolve an mput p1cture mto macro blocks of 16X 16.
| . plxels One macro block is further resolved mto blocks of 8 X8, and the
: blocks of 8 X8 undergo DCT and then are quantized. This process is called
“Intra-ﬁ'ame cod.mg Motion detectlon means mcludmg a block matchmg '
method detects a pred1ct1on macro block havmg the least errors on a target

30 macro block from a frame which is time sequentially adJomed Based on the



24" data transforned by the transfornmation paraneters to the
“transmtter 906 via a line 9009. The coordinates data can be in a
plurality of forns as al ready di scussed.. I nput the estimated
fransformati on paraneters and the m(ﬁtne stored in the frame nenory
909 to the predicted picture generator 908, . 5 and then produce the
edicted picture based on the estimat ed transfornation paraneters.

th f
pi-ct urlenand(ateﬁe pr ggﬂﬁ p| c %rhggrfdﬁlgéﬁfdc@%gggg%hﬁgg P'I fer ence rf%]?iottﬁin
differentialg E£66:18 of thad ﬁréﬁoﬁé“?:ctimfefser ﬂléxgabl pdibafifigeopRidesRd mieR

‘then send fhis to the transmt 906. In the differential picture
conpr essor ®ldck hﬁ)vmgriﬂﬂeyleﬁﬁﬂ' etrors fea aotior yeetbrdaiNexipd diffaréncecbetweetnt a,
at the sane tine, in the differential picture expander 91Q, the |

i nverse quamhe Aaggefnblock ARJeits corresponding prerﬂalstedeb oqkn i3 Heunde dhanatheer |
t he expa | fferent) ed d| C I cture, and
he rebub - Pifteiehbh SRideRends DR AL ghtained IR CoREEG S Erd gttt Bea ™!

which is transmitted or stored together W1th mot1on information. This

process is called Inter-frame codmg
At the data receivmg s1de first the quantlzed DCT coefficients are
decoded into the original dlfferential s1gnals next, a predicted block is
10 | restored based on the motion vector, then, the differential signal is added to
the predicted block, and finally, the picture is reproduced. |
| A predicted picture is formed in a block by block basis; however, an'
entire picture soxnetiines moves hy panning or zooming, in this oase; the entire
| picture undergoes | niotion cornpensation. The motion compensation or a
156  predicted picture formation involves not only a simple parallel transiation but
also other deformations such as enlargement, reduction and rotation.
'The following equations (1) - (4) express movement and deformation,
where (x, y) represents a coordinates of a pixel, and (u, v) represents a
. transformed coordinates which _als,o expresses a motion vector at x, y).
20 - Other variable_s- are the transforrnation parameters which indicate a
_ movement or e'deformation\ ' | |

(V) =(x+e, y+t).....'.(i)

(wv)=(@x+te, dy+i) ...... 2 o
(W v)=(ax+by+te, cx+dy+H.....d)
25 _(u,V)=_(gx2+pxy+i'y2.+‘aX+by+e, hx’+ qxy +sy* +cx +dy +1). ..

_ 'Equation (3) is so called the Affine transform, and this Affine transform

is descrihed here as an ei:ampie. _’i‘he paraineters of the Affine 'transformla-re'
found through the following steps: ' | .

| First, resolve a picture into a plurality of blocks; e._g., 2>< 2, 4X4, 8X8,

30 etc.,_ then find a motion vector of each block through block 'inatchin'g' niethod.



—tr:ansmtter 906, encode the di fferential conpressed data, quantized width
- 15 and the coordinates data, then nultiplex them and transm't to store.

them (Enbodi nent 4)- Fig. 10 depicts a digital picture
“decoder utilized in a fourth exenplary 3 enbodi ment.. The decoder
conprises the follow ng elenents: input 20 termnal 1001, variable length
decoder 1002, differential picture expander 1003, adder 1004,

“transf or matyon RaEHELE o782 ool YA, MR vecﬁgrmytﬂeg%eﬁe&t e

- the basic opération is the sane as escri

different’ pAbtbA viictordX PiSubstidutictliose thee veatbeh @6 oy laemn (3% andPEslvBithe -
generator 1006 can produce plural types of paraneters. par anet er

. produci ng sixtsimmltaféeus eymatpes beaﬁmdfﬂte pﬁfﬁuhecpagainlehers Imegemmabrs
(a, e, d, f) expressed by the equatlo a paraneter, producin
secti on 1008EOXEofpereass debhe greates ﬁgf’ft splegiad ametiensveckors,, ax@d the d,

D) oo 5 ARG Pl i8I B By ¢B1cheP LIRS mREOS T ™ S
' parameters thus obtained are utilized to form a predicted p1cture The Affine
parameters shall be transmitted to the data receiving side for producing the
1dent1ca1 predicted p1cture | |
However, when a conventlonal inter-frame codmg is used a. target
10. picture and ‘a reference picture- should be of the same size, and the
' conventional inter-frame coding method is not well pre_pared for dealing with
pictures of dlﬁ'erent sizes. | N _ |
‘Size vanatmns of adjoining two pictures largely depend on motlons of
an obJect in these pictures. For mstance, when a person standmg with his
15 arms down (Fig. 7A) raises the arms, the size of the rectangle enclosing the
perscn changes (Fig. 7B.) When an encoding efficiency is considered, the
target pict_ure and reference picture should be transfonhed into the same
coordinates space in order to de'crease a coded qnantity of the motion v_ectors.
Also, the arrangement of macro blocks resolved from a picture varies
20 depending on the picture size variation. For instance, when the image
changes from Fig. 7A to Fig. 7B, a macro block 701 is resolved into_ macro

- blocks 703 and 704, which are subsequently compressed. Due to this

' COmpression, a Vertical-distorticn resulting from the quantization appears on
the person’s face in the reprcdu'ced picture (Fig. 7B), whereby a visual pictnre

25 - quality is degraded. .

, Because the Affine transform requ1res high accuracy, the Affine
parameters (a, b ¢, d, e, £, etc.) are, in general, real numbers having numbers
of dec1ma1 places A considerable amount of bits are needed to transmit
parameters at h1gh accuracy. In a conventmnal way, the Affine parameters

30" are quant1zed and transmltted as fixed length codes or vanable length codes |



_eoﬁprises means for. producing the paraneters (g, p, r, a, b,”e, h, q, s, c,
d, f) 30 expressed by the equation (4).

25, The equations (2), (3) and (4) fquire two coordinates points, six
~ %oordi nat es poi nts and 12 coordi nates*points respectively for producing
parameters. These nunbers of coordinates points control sw:tches 1009
and 1010 via a line 10010. When the nunber of coordinates points are

fwo, the swighahes kP9 the accuracy of the parameters and thus the highly accurate
Affine transform cannot be reahzed As a result, a desirable predicted
picture cannot be produced. | -
. As the equations (1) - (4 'eXpress, -the number of transformation
5 parameters ranges from 2 to 10 or more. 'When a transformation parameter
is trans’mitted With a prep'ared 'number of bits enough for_ maximum numbers

of parameters, a problem occurs, i.e., redundant bits are to be transmitted.

- Disclosure of the Inventlon |
10 .. The present invention aims to, ﬁrstly, provide an encoder and a decoder
of a digital picture data for transmitting non-lnteger transformation
parameters of iong number of digits, such as the Affine transform, at high
accuracy for less amount of coded data. _In order to achieve the above:
objective, a predicted. picture encoder comprising the following elements is
15 prepared o -
(a) plcture compression means for _encoding an input picture and
compressing the data, ) _
_ (b) coordinates transform means for outputting a coordinates data
- which is obtained by decoding the compressed data and transforming. the
20 decoded data into a coordinates system,
(c) ‘transformation parameter " producing means for  producing |
transformatlon parameters from the coordinates data,, _ | _
(d) predicted picture producmg means for producing a predlcted '
picture from the input plcture by the transformatlon parameters and
25 (e) transmission means for transmlttmg the compressed p1cture and
the coordinates data
Also a digital p1cture decoder compnsmg the followmg elements is
prepared o
4] vanable length decoding means for decodmg an 1nput compressedn

30 p1cture data and an input coordinates data



5 “and 1010 are coupled with a termnals 101l1a and 1012a respectively, and
- the coordinates data is sent to the paraneter  produci ng section 1006a
via a line. 10003, and si nul t aneous eguations are sol ved, ‘thereby
produci ng t he paraneters expressed by the equation (2), and the
parameters are out put fromthe termnal 1012a. Wen the nunber of
coordi nates points are three 10  and six, respective paraneter producing

‘Sections 1006b and(h0fGe #6:EnsHHA) Yhrametet O prodating! Sméfad b for OpLbdwiflg
termnals 1011c, 10I2c respectively. AcCording to the informtion

about the nyfdesfonhationrstiramietery fiom the detoded efordinatesdatali nat es data to
be transmtted can be identified, and wheréby -the transformation

parameters can be foouwedisted pictrseyproducing meaver for preducing fyrpredictede
coordinates data runs thr ough the |ine 10003 -3%3 been al ready :
di scussed. \Memreiiatausang $he frangfoymatign parpgieters) - (1), i.e., (x, y)
are - known quantities. it is n c Y, L o :
t her ef or @ t he % n%‘#ﬁglrpnopécailos’r g’%nﬁfoe@fc%lgénat éi% Fél#]# i)ga t&‘ﬁ% (@%S%d@eéj ftlflﬁ e
10010 can b%r@ﬂﬁ:t%&’?)ictu_re ablde M RRséE bictts @gtd.or (3) and six for (4).
Further the“transtofmation 20 parameter producing sections are not limted
to three but can Tebsunerd Spetific, the transformation parameter producing means of
" the above digital encoder and decoder produces the t'ransfofma_tion
parameters using “N” (a natural number) pieces of pixels cobrdinates-pointé- '
10 and the corresponding “N” pieces of transformed cOordiriates—point obtained
by applying a predetermined linear polynomial function to the N pieces of
. pixels coordinates-pointé._ Further, th__e" transformation parameter producing
means of the above digital encoder and decoder outputs transformation
parameters prb_duced through the following steps: first, input target pictures
15 having different sizes and numbered “1” through “N”, second, set a common _
" spatial coordinates for the above target pictures, third, compress the target
pictures to produce compressed pictures thereof, then, decode the compressed
pictures and transform them into the common spatial coordinates, next;
produce expanded (decompressed) pictures thereof and store them, and at the
20 same time, transform the expanded pictures into the common sp_atiél_ _

coordinates. -

.The present invention éims to, éecondly, p_rbvide a digital picture
_':encode‘r and decoder. ‘To be more s_péc_iﬁé, whé.n pictures of diﬂ'ei'eﬁt sizes are
© 25 | encoded to fo.rm a predicted picture, the'targét picture and réference picture
are transformed into the same coordinates space, and the 'coordinai;es data
'thereof is transmitted, thereby increasing accuracy of detecting a motion and’
at the same time, reducing the amount of coded quantity for improving picture '
qué.ﬁty._

30 . In order to achieve the above objective, the predicted picture encoder



. three. (Enbodi nent 5) = Fig. 11 and Fig. 12 are block

di agrans depicting a digital picture 25 decoder and encoder respectively.
Thgse drawi ngs are basically the sane as Figs. 8 and 9, and yet, there
are sone different points as follows: i nsfead of the transformation

- paraneter generator 806, a transformation paraneter expander- 1106 is
enpl oyed; and an operation of a paraneter estimator 1203 is dlfferent

T om e, oA o TR o o Earedl SRR A8b4. i
target pictures having different sizes and numbered “1” through “N”, _second,
set a common space coordh}ates 'for the above target pictures, third, compfés_s
the target pictures to produce cox_nprésse_d pictures thereof, fhen, ‘decode the

5 coinpresséd pidt_ﬁres and transform them into tﬁe common spatial coordinates,
néxt; produ_ce expanded pictures thereof and store fhem,- a_nd at the same time,
“transform the expanded_ pictures into the common spatial COordh;ates, thereby
~ producing a first off-set sigﬁal (coordinates data), then_ encode this off-set
.' signal, and transmit it to-gether with the first compressed pi'ct't_ire. '
10 The prédicted picture ehéod;ar according to the present invention
- further performs the following steps with regard to the “n”th (n=2, 3 .N)
'.targ_et picture éftei' the above steps: first, transform the target p1ct1n'e into
the common spatial _coqrdinateé, second, produce a predicted picturé by |
referring to an expanded "pilcture of the (n-1)th picture third, produce a
15 diﬂ'erential picture bétween the “n”th target picture and the predlcted picture,
é.nd then compress it to encode, thereby forming the “n”th compressed picture,
then, decode the “n”th compressed pictﬁi'e next, transforﬁ it into the common
spati_al coordinates to produce the “ n"th expanded picture, and store 1t at the
same time, encode the “n”th off-set s_1gnal (co_ord.mates data) which is produced
20 by transformation the “n”th target picture into the COmmpn épécé coordinates,
~ finally transmit it togethei' with thé “n”th compressed picture. '
| The prédicted picture decoder of the present invention domprisés the
following elements: input termiﬁal‘, data analyzer (parser), decodé_r, addef, _
coordinates transformer, 'mofion' compensator and frame memi_)rjt The
25 predicted picture decoder of the present invention pérfofms the follo'wing
steps: first, input compressed picture data to the input .terminal, the -
compressed picture data Being numbered from 1 to N inCludin'g' the “n”th off-
* set signal which is produced by e‘n_codin_g the target pictures having respective
diff'erént' sizes and béing'numbered.. 1toN, and tra.n'sforming th_e “n”th (n=1, 2,

30 3,...N) target picture into the common spatial coo‘rdinat.es_, second, analyze



26° - estimate the transformation parameter, then, multiply it by a

pi cture size, second, quantize the -nmultiplied transfornmation

paraneters, and send it to the - transgitter 1206 via a line 12009. The
transformati on paraneter is a real . nénber, which should be rounded to
an integer after being nultiplied. In 5 the case of the Affine paraneter,
the paraneters (a, b, ¢, d) should be expressed with a high accuracy.

Par anet er s Ia;e st I\ygﬁllpn{éggée&liy@@u‘ié a‘iﬁéf YUY output ‘rc;l'ée Tt ol prRbs&t gt?%tfui‘e

nunber. of prXxels™ ertrc rection, a par-amet er _
hori zontal  gpoiditBgber Withitke Titst 8fffsetldighal, | thénbihputnihiebfirstofompressed
pi xels "H' 1nm the horizontal direction. In the case of equation (_4? havi ng
a 10 squar pictypesipaltterthe démder dbdeeode ibtd the first reproduged pictveesgodr ed
(Herr], Verr], .) In the transformati on par arretg_r. expander_ 1106 of
"Fig. 11, ththen, the first reproduced picture undergoes the coordinates transformer

5 using the first off-set signal, and store the .transformed ﬁrsf reproducgd
picture in the frame memory. With regard to the “n”th (n=2, 3, 4, ... .N)
compressed picture d.ata, first, ané_lyze the “n”th compressed picture data in
the data analyzer, secon_d, output the “n"th com_p'_reésed picture Signal, the -
“n"th off-set signal and the “n”th motion signal, third, ‘input the “n’th

10 compressed picture signal to the decoder to decode it into the “n”th expanded |
diﬂ'_erenﬁal picture, next, input the “n”th oﬁ'-'sét' signal and “n”th motion sigﬂal
to the motion compenéator, then, obtain the “n”th predicted picture from the
“.n-l”th reproduced pic_tﬁre storéd in the frame memory. based on _thé “n"th off-

; se_t."_signal and “n”th motion signal, after that,' in the adder, add fhe “n”th

15 - expénded differential picture to the “n”th predicted picture to restore then |
into the “n”th reproduced picture, aﬁd at the same time,. the “n”th reﬁroduced
picture undergoes the coordinates transformer based on the ;‘n;’th off-set

signal and is stored in the frame memory.

20 ' The present invention aims to, thirdly, provide a digital picture encoder
" and decoder which can accurately transmit.the coordinates data including the
transformatioh parameters having the Afﬁn'e : parénie'ter' for the Affine
transform, and can produ(_;,e an acculfé.te'predicted piéture. |
A digital picture decoder according to the present invention _co;nprise's- _
25 the following elements: variable léngth decoder, differential picture expande:, '
" adder, ttansformation parameter generator, predicted picture generator and
frame memory. _ - . | _
The above 'digital picture deéoder performs the following éteps: first,
input data to the vérié.ble length decoder, second, separate a differential

80 picture data and transmit it to the differential picture expander, at the same



-mul tiplied paraneter is divided, and the paraneter is reproduced.: In the
transfornmati on paraneter estimator 1203 of Fig. 12, estinate the _ '
_transformation paraneters, and then find_the maxi rum value of the 15
*transformation paraneter. An absolute na® mum value is preferable. The
transformati on paraneters are normalized by an exponent part of the
~maxi mum val ue (preferably an exponent part of a second power), i.e., Each
- transformatgi. €Ll S 3110l ke h L
Send t he t&grﬁgf (%r% hg??ggnq;%%r%rre eﬂrés&% hgaslmnoa?lr%iagleggd%ar’f eﬁ@%ﬁ%@%ﬁ%ﬁ% t he
20 transnmggrgmeté Gendfitol! EREUBY,Mn itherdifletential pictdrd @RPARAER Mkpidr €
~transmitting. In the transformation paraneter expander 1106 of Fi g. 11,
~ divide the differsdtiale pigtmrandata,s dnd ttransmipriénto thed sddeandnéstosin tthe he
transformation paraneters. In the case of the Affine paraneters (a, b, c,
d), - f itnansiaemationharamater generaforapragduce thy transfoxmation paramaters

ar amet er 25 arall el translatjon (e,.f),. can be j.ncl,uded; however,
D et B drort, thebardinates A2 otid Phoisitie it s iy Bredifiel Hitieire PRGHGIoFs
fromthe Afdiinpe: i tter . '
practice Ca{:?\aegenggﬁp?ﬁétﬁcge% hg:t{ggérigen%?%% sf’ ﬁz%du@gtthgi)rb&%e&iﬁgctu@ﬁswe
the transformation parameters and the picture input from the frame memory,

and transmit the predicte_d picture to the adder, whei'e-'the predicted picture is
added to the expanded differenfial ',p'icture,,ﬁnally, produce_the picture to

10 - output, at the same time, store the picture in the frame memory. |

The above coordinates 'data_. represent _either one of the following cases:
(a) the co_o_rdiilates points of N pieces of pixels and the corresponding N
pieces of tljansformed. coordinates points obtained by applying the
predetermined linear polynomial function to the coordinates points of N pieees

‘15 of pixels, or ' _ o o | |

(b) a differential valu_e'between-the coordinates points of N pi_eces of pixels
and the"coi'reSpqnd_ing N pieces of transformed coordinates points obtained
by applying the predeterinined ]inear.polyr_xomial to the coordinates points of
the N pieces of bix_els, or _ I _

20 - (c) N pieces of transformed coordinates points Obfained by applying a
predetermined linear polynomial to predetermined N piecesl for.each of the.'
coordinates points, or | o _ :

(d) differential values between the N pieces of trar;sformed eo_ordinates
points o_btaix'led' by applying the predetermined linear polynomial function to

25 predetermined N pieces of coordinatee point and predicted Values. These
predicted values represent the predetermined N pieces coordinates points, or
N pieces transformed coordinates poi_nts of the previous frame. o

A digital picture encoder according to the present invention comprises
-the following elements: transformation perameter estimator, predieted' |

80 picture generator, first adder, differential picture compresso‘f, differential



of;equation (4), and it is preferabl e to normalize a square: exponeht

(second order) termand a plain (first order) ternllndependently but
itsis not limted 30 to this procedure. _
27 ' In all the above. exenplar? enbodlnents t he descriptions . -
cover the . cases where a differential picture is non- zéro; however,
When the differential picture is perfectly zero, the sane procedure

can be appl bfc@&te exﬂdhdelr' Sedvifadder, frame memory and transm.ltter
The above digital p1cture encoder performs the following steps: first,

inpnt a digital picture, second, in the transformation parameter estimator,
: estimate each' of the transformation parameters using the picture stored in
5 the frame memory and the ‘digital picture, ‘third, input the estimate.d
transformation parameters together with the picture sto_red in the frame
.- memory to the predicted pictu_.re generator, next, produce a predictéd picture
based on the estimated 'transformation parameters, then in the first adder,
find a difference between the digital picture and the'predicted picture, after
10 that, in the differential picture compressor, compress the difference -into
compressed differential data, then transmit the data to the transmltter, at the
same time, in the differential picture expander, expand. the compressed :
differential data into an expanded diﬂ'erentiaI data, then, in the second adder,
the predicted picture is added to.the expanded differential data, next, store |
15 the added result' in the frame memory. To be more speciﬁ_c,'the coordinates
| data is transmitted from the transformation parameter estimator to the
transmltter and they are transmtted together W1th .the compressed'
dlfferentlal data.
_ The above__coor_din_a_tes data comprises either one of the following cases:
20 (a) the coordinates"'points of N pieces of pixels and .the corresponding N-
pieces of transformed coordinates points obtained by applymg transfomratmn
using the transformation parameters, or _ _
(®) the coordinates points of N p1eces of pixels as we]l as each of the
' differential values between the coordinates pomts of N p1eces of p1xels and the
25 N p1eces of transformed coordmates points, or
() N pieces of coord.mates points transformed from each of ' the
predetermmed N pieces coord:lnates points of pixels, or
(d) each of the differential values between the N pieces of coordinates
points transformed from the predetermmed N pieces coordmates pomts of |

30 plxels, or



a predicted picture is output as it 'is.. Also the descriptions cover the 5
“transformation of an entire picture; however, the sane description is
applicable to a case where two dimensional or three-dinensional picture is
resolved into plural small regions, and e of transforms including the
Affine . transformis applied to each small region. - 10 Industrial _
Applicability . - According to the present i nvention as described in

(10,000 OPRREEL BTN BUANRER Ohafll el A8 a8hSa! ELRUGLREE

into the s coor di nat es sys em an

and thus a @fo@dhfalt@sipomts aﬁidcﬂhéééofﬁf%ﬁ?%eﬂa mee€r eby increasing an
‘accuracy of a motion detection, and 15 at the sanme time, decreasing . coded .

“quantity of notiAndigital pictur@detdder accordiegobethespeitent mf@'hﬁd@éé‘ﬁbﬁéﬂs
paranmeter is obtained fromcoordinates data, ° which results in -

producing at @Moyﬂag@lﬁraeet& variebls lemeth depedendiffereatial picture ckpmider,
accurat g pr edld %rar?sfg ; ur&oanuarrhgferter réghg?altlof'l Sredlgt%dtlglzgpusrfeogrenl?eg'lagorr and
frame memory.
The above digital plcture decoder performs the following steps first,
'ihpdt data to the vanal_)le length decoder, second, separate a differential -
picture data and .transmit it to the diﬁ'erential pictiire expander, at the same
10 time, 1nput the number of coordmates data together W1th the coordinates data
to the transformatlon parameter generator, thirdly, i in the differential p1cture o
expander, expand differential picture data, and transmit it to the adder, next,
in fhe transformation parameter generator, change transformation parameter
generation methode depending on the number of the transformation
15 parameters then, produce ' the transformation parameters from the
coordmates data, and transmit it to the predlcted picture generator then in
the pred:lcted picture generator, produce the predlcted plcture using the
transformatlon parameters and the picture 1nput from the frame memory, and
transmit the predicted plcture to the adder where the predicted picture is
'20' added to the expanded dlﬂ'erentlal picture, finally, produce the. plcture to
output, at the same, store the picture in the frame memory.
The above coordm_ates data represent either one of the following case_s: '
(a) the coordinates points of N p_ieces of pixels and the corresponding N
pieces of transformed coordinates points obtained by transforming  the
25 ceordinates points of N pieees of pixels by using the predetermined linear.
polynomial functiori, or o )
(b) the coordinates points of N pieces of pixels and each of the diﬂ'erential'
~ values between the coordinates points of N pieees' of pixels and the
- corresponding N pieces of transformed ceordinatee points obtained by

30 transforming the coordinates points of N pieces of pixels by using the



-parameter as well as mul'tiplying it by a picture size can realize a 20"
transmtting of the paraneter with a responsive accuracy to the picture.
And al so, the transfornation paraneter gin be produced responsive to a

*nunber of coordinates data, which can réalize an optinal process of.

pr oduci ng. the transformation par arreter, and an efficient transm ssion
. of the coor di nat'es’ dat a. ' ' - -
28

predetermmed hnear polynomial functlon or
:‘(c)the N p1eces of coordinates pomts transformed from the predetermlned
N pieces of coordinates pomts by the predetermmed linear polynom1a1 or
@) differential values between the coordmates points of N pixels and the '
5 coordinates pomts of N p1eces of pixels of the prev10us frame, and differential
values of the N pieces of transformed coordinates points obtained by the
predetermined- linear polYnom;ial and the N pieces transformed.coordinates
points in the previous frame or _ |
{(e) N pieces of coordmates pomts transformed from the predetermmed N
10  pieces coordinates points by the predetermmed linear polynom1a1 or
® dtfferentlal values between the N pieces of coordmates po1nts
transformed from the predetermmed N p1eces of coordmates pomts by the
' predetermmed linear polynomlal and the predetermmed N pieces coordinates
pomts, or . |
15 (2 dlfferentlal va.lues between the N pieces of coord.mates points_
trans_formed from the predetermined N p1eces coordinates pomts by the -
predetermined linear polynomial and those in the previons frame. |
| When the trans'formation parameters are transmitt’e_d, the
transformation ‘parameters are mnltiplied by the picture size, and then
20 quantlzed before the transformatmn parameter is encoded or an exponent of .
| the maximum value of - transformat1on parameter is found, and the _.
_parameters are normahzed by - the exponent then the normalized

transformation parameters together w1th the exponen_t are transmitted.

25 Bnef Description of the Drawings
Fig. lis a block diagram deplctmg a predlcted plcture encoder
"according to the present invention. . / _
Fig. 2 is a first schematlc d1agram depicting a coordmates transform
used in a first and a second exemplary embodiments of the present mve_ntlon.

30 -. -Fig.'. 3 is a bit stream depicting encoded picture data by a predicted



:Scope of the dains S 1. A dlgltal plcture encoder .

conpri si ng: ' . picture conpress neans for encoding an’
_input picture and conpressi ng data- of , the input plcture 5°

*coordi nates transform neans for applyi coor di nat es - .transformto the
pi cture decoded fromthe conpressed picture to produce a - coordinates
~data, and outputting the coordinates data,

“transform a r Cig n

T anat or OBz eATE uld il £RAT B ApLE5 iicbgbat of the present
predi ct ed ghgbptienpr oduci ng nmeans for - produci ng a predicted’ pi cture

~using the transformation paranmeter produced by said transformtion

par anmet er pr oduﬁilgg 4n'samseemttl selilematiptdiagtamd@jcting coordinates transform
transm ssi on l'kgﬁr nsmt i ng said cogp essed data ~and the
coor di nat eUseAIR t st an Secon exem] eas- pi ct ure encoder as -

defi ned5| n dai nB‘i%’ 5V1ws] Blockstﬁagram deplctmg a pred.lcted p1cture decoder used in

the second exemplary embodiment of the present invention.
_ " Fig. 6 is a schematic dlagram dep1ct1ng a resolved p1cture in the ﬁrst
~and second exemplary embod1ment
Fig. 7 is a schemat1c d1agram depicting a picture resolved by a
10 conventmnal method.
‘Fig.8isa block diagram depicting a digital p1cture decoder used in the
lth1rd exemplary embodiment.
| Fig. 9 is a block diagram deplctmg a d1g1tal plcture encoder used in the
third exemplary embod1ment
15 Fig. 10 is a block dlagram dep1ct1ng a dlgltal p1cture decoder used in the
: fourth exemplary embodiment. o
F1g 11is a block dlagram deplctmg a d1g1tal p1cture decoder used in the .
| fifth exemplary embodiment.
- Fig. 12 is a block dlagram dep1ct1ng a d1g1tal p1cture encoder used in
20 the fifth exemplary embodlment '

Detailed 'Description of the Preferred Embodiments
The exemplary' 'emblo(‘liment_s of 'the present‘ inventio_n are detailed
' hereinafter by .re'ferring to Figs. 1- 12.l 3 o
25
| (Embod1ment 1)
Fig. 1 is a block diagram deplctmg a predicted p1cture encoder :
~ according to the present invention. Fig. 1 lists the following elements: input .
. terminal 101, first adder 102, encoder 103, .output te'rminal 106, decoder 107,

30 __sec_ond adder 110, first coordinates transformer 111, second coord.inates'



{ransfornmati on paraneter produci ng nmeans produces the transformation
- paraneter using coordinates points of "N' pieces 6f pixel and "N' pieces of -
coordi nates points transformed fromsaid_"N' pieces of coordinates points
by a 20 - predeternined |inear polynom al 18unction wherein "N' is a natural

nunber . _ o 3. The digital picture encc')d'er. as defined in
Claiml, wherein the “transformati on paramneter produci ng neans out puts

t he transforpati P i i ' od by d tq ?
. pictures v chonipiaer 1120 AT Horlihf M MU S SnodiDl LA b d thEne |
common spat iigémeApLEsNates for said target pictures nunbered 1 through
‘N, conpressing said target pictures . .and producing conpressed pictures
nunbered 1 thr ou§heNpredictedi pigtiae encoder having dheeabgviecstrnetureuopenates hs
through N, transformng thereof into said . common spatial coordinates,
pr oduci ng eﬁﬂ&ﬁﬂ@d pi ctures nunbered 1 30 through N, and storing thereof,

at 't he sgme. tine, (g)r_fggﬁt%ﬁg”t%rggt' l%i&x és”%%%gbered 1-N and having respective

different sizes into the input terminal 101, w_hex_'e N is determined depending

_oﬁ a video length. First of all, input the first target picture to the inpui;
terminal 101, via the first add.gr 102, the ﬁrsf target j)icturé is compressed. in
- the encoder: 103. In. tilis 'czlise', tl}e first adder 102 does not pérform a
' 10 subtraction. In this eXempiary embodiment, the target picture is resolved .
into a plurality of adjoining blocks (8 X8 pixels), and a signal in spéti‘al
domain is transformed intb frequency domain to form a transformed block by
| discrete cosine transform (DCT) 104. The'ti'ansformed block is quantized by
a q_u_'antizer 105 to form a first cbmpressed picturé, which is output to the
15 output terminal .106. 'Thils output"is convelh'tedl into fixed length codés or
variable"Iengi:h codes and then transmitted (not shoWh.)__ _Af: the same time, |
the first compressed picture is restored into an expanded picture by the
decoder 107. | . I |
(b) In this exemplary embodiment, the -ﬁrst compressed i)ictuie undergoes ]
20 an inverse quantizer IQ 108 and an inverse _disc_fete. cosine transformer
(IDCT) 109 to be trans'_fprmed eventually to spatial domain. A reproduced
picture thus obtained u_ndérgoes the ﬁ.rst.:' coordinates transformer 11:1 ar_:d _fs
stored in the frame memory 115 asa ﬁr’sﬁ fqproduce‘d f)icture. ' | |
(c) The first coordinates transformer 111 is detailed here. F1g 2A is used
25 * as the first target picture_. _A’ pixel “Pa” of a.pictur'e 201 hé‘s- a -cbordina‘.tes‘
~ point (0, 0) in thi_a cbordinates_ syStem 203. Anothef coordinates systein 205 is' .'
_est.ablishéd in Fig. 2C, which may be a coordinates system of display window
or that of the target picture of which center is the oﬁgin of the coordinates
system. In either event, the ‘coordinates system 205 should be esfab]ished
30 before encoding 1s started. Fig. 2C shows a mapi)ing of the target pictulje. 201



29 - pi ctures nunbered 1 through' N into said .comon space coordi nat es.
4. A digital picture decoder conprising: : vari abl e

| engt h decodi ng nmeans for inputting conprissed 5 plcture data and
*toordi nates data and decodi ng thereof, transfornatlon
paraneter produ0|ng nmeans for produ0|ng a .

1in the coordmates system 205. The plxel “Pa” of the target picture 201 is
transformed into (x_a, y_a) due to this ‘coordinates transform. The
coordmates transform sometimes mcludes a rotation. The value of x a, y_a
is encoded into a fixed length and in 8 b1t form, then itis transm1tted with the
5 first compressed picture _
(d) Input the “n”th (n—2 3 .., N) .tar'get picture to the input
terminal 101. Input the “n’th target p1cture into the second coordinates
_ transformer 112 via a line 126, and transform it into the coordinates system
205. A picture 202 in F1g 2B is used as the “n"th target picture. 'Map_this
10 i _target picture in the COordinates system 205, and transform the coordinates .'
| pomt of plxel “b1” into (x_b, y b) as shown i in Flg 2C. Then mput the target .'
picture 202 undergone the coordmates transform mto the motion detector 113,
" and resolve it to a plurahty of blocks, then detect a motion usmg a block
_matchmg method or others by referring to the n-l”th reproduced p1cture,
' 15 thereby_ producing a motion vector. Next, _output thlS motion vector to-a ine
- 128, and encode it to transmit (not shown), at the same time, send it to the
motion compenSator 114, then, produce a predicted hlock by accessing the “n
1’th reproduced picture Stored in the frame memory 115. Examples of the
motion detection and mo_tion compensation are disclosed in USPl5- 193,004.
20 (e) Input the blocks of the “n”th target p1cture and the pred1cted blocks
| thereof into the ﬁrst adder 102, and produce the diﬂ'erentlal blocks. Next,
.compress the d:lfferential blocks m the encoder 103, then produce the “n”th
compressed p1cture and_outputs 1t to the output termmal 106, at the same
time, restore it to an expanded diﬂ‘erential block in the decoder 107 . _Then',' in |
25 the second adder 110, add the predicted.block sent through a line 125 to the
expanded differential block, thereby reproducing' the picture. Input the
~ picture .thus reproduced to the first coordinates transformer 111, a.nd: ap'pljr'
~ the coordinates transform to the picture as same as the picture 202 in Fig. 2C,
and store it in the frame memory 115 as the “n”th reproduced picture, at the

30 same time, encode the coordinates point (x_b, y_b) of the plxel_ “b1”, and l.



trfansformati-on parameter from a coordi nates data decoded by said variable

| engt h decodi ng neans, - _predicted picture produci ng nmeans
far producing predicted 10 picture data_ using the transformati on paraneter
‘produced by said transformation para%@ter produci ng neans, '
addi ng neans for producing a decoded picture by adding a predi ct ed
picture produced by said predicted picture producing neans to a

ot e, Bl Bl HAER0RH RighbiuIf U poh Sk Bgr R und S

5. The digi pr cture oder as

‘transformation pgyamgses-ida Bilsiresm'®pisting eheedsd ?ﬂ;@uﬁé antd B&@ r&dicted -
paranmet er using coordinates points of ™N' pieces of pixel and™" pi eces of

coor di nat espjebure en¢adensised nindHer exemspliady ‘eitibqilieras afftheopredenstinsentions s
A N T R SR NG
- b is a parameter x_a 304, y_a 305 undergone thé coordihates fr'ansforni, then
picture size 306, 307, and a step Valﬁe 308_used for quantization, after that
]:he k:or_npressed data and thé_ m'otion vector follo_w. ‘In .other W6rds, the
paraméter x a 304,y a 30'5 and picture_ siie 306;-.307 are transmitted as a
| | (_:oordinateé data. . | )
10 ~ (g) Fig. 4 shows another mode of coordinates transform used in the'
-exemplary embodiments of the present invention. In this case, resolve the
| target piéture into a plurality of regions, and apply the coordinates transform
to each region. For instance, resolve the picture 201 into three regions, Rl, .
R2, and .R3, then, compi'éss and _ex’pand each region, after that, apply the
15  coordinates transform to each reproduced R1, R2 and R3 in the first
coordinates transformer -111, then store them in the frame memory 115.
Encode paraineteis (x_;al, y-___al), (k_a2, y;a2), and (x_a3, .y_a3) to be used m
the coordinates transform 'sim_ultaneo_usly, and transmit the encoded
parameters. , _ | | |
.20 . () Input'the picture 202, and resolve it into regions R4, R5 and R6.
' Apply the coofdi_na_tes transform td each region in the second coordiﬁé’tes
transformer 112. Each transformed region undergoes the motion detéctof
"and ﬁmtion compensator by refer'rihg the regic;ns stored in the frame. memory'
115, the_n produce a predicted sigﬁal, and produce a differential signal in the
25 first adder 102, néxt, compress and expand t_he differential signal, and add the
- predicted signal thereto in the second adder. Each region thlis reprodﬁce(_i
undérgoes the coordinates transform and is stored in the frame memory 115.
Encode parameters (x_bl, y_b1), (x_b2, y_b2), and (x_b3, y_b3) to be used in
the coordinates transform simﬁltaneously and fransmit them. | B

30 Pictures of different sizes are transformed into a common spatial



6. .The digital picture decoder as defined in Caim4, wherein . t he
transformati on paraneter produci ng neans outputs the transformation

par aneter which is produced by inputting target pictures with different
sizes 25 and numbered 1 through N, settilffg a conmon spatial coordinates

for said .  target pictures nunbered 1 through N, conpressing said target
~pictures and pr oduci ng conpressed pi ctures nunbered 1 through N,
‘decodi ng s e nsforam ng
hereof Ui ntasedinptes YHEERy ShcihEhil £ UERRNH sbotilh Mkl bof1RHTHR

pi ctures n%d&ﬂeﬁiud-nﬁ% of Fhé"l'.ﬂdhd\h V@El‘drs herd f&lﬂf‘%ﬁ@t‘i’fre cﬁﬂht?tlstlhﬁ)rbegd

time, transformng said
The coordinates of pictures in Figs. 6A and 6B ahgn at point 605 whereby

* motion can be correctly detected because the blocks 601 and 603 are identical,
5 and 602 and 604 are identical. Further in this case, the motion vectors of
| blocks 603 and 604 are nearly zero, thereby reducmg the coded quant1ty of the :
' motlon vector. In general, the same manner is apphcable to two ad301mng
pictures. As opposed to Flg 7B, since the face drawn in the block 603 in Flg
6B is contained w1thm one block, a vert1ca1 d1stort1on resultmg ﬁ-om

10 quantlzatlon does not appear on the face

(Embodlment 2)

- Fig. 51 isa block d1agram depicting a pred1cted p1cture decoder used in

the second exemplary embod1ment of the present invention. Fl_g. 5 hsts the -

-' 156  following elements: input terminal 501, data analyzer 502, decoder 503, adder
506, output terminal 507, coordinates transformer 508, motion detector 509,
frame memory 510 | | |

~An operatlon of the pred.lcted p1cture encoder ‘comprising the above
element is described here. F1rst to the input terminal 501, input compressed

20 plcture data and numbered 1 through N 1nc1ud1ng a “n”th transformation
parameter which is produced by encodmg target pictures havmg respective
" different sizes and numbered 1 through N and transforming the “n"th (n=1, 2,
3,...,N) _target picture into a common spatial 'coor'dinates'.' Fig. 3 is a bit
stream .depicting'an example of comnressed picture data. Second, analyze

25 the input compressed picture data by the data analyzer 502.-

Analyze the first compressed plcture data by the data analyzer 502, and
then, output the first compressed plcture to the decoder 503. Send first |
transforrnation p-arameters (x_a, y_a, as shown in Fig. 2C), which is produced

: bjr transforming the first picture into the common 'sl.)a,ce coordinates, to the

30 -coordinates transformer 508. In the decoder 503, decode the first compressed



- expanded pictures nunbered 1 through .N into said 'cc')mmn.spatial
coor di nat es. 7. A predicted picture encoder
_Characterized by an operation 5 conprrf,tng t-he steps of:

(1) inputting target pictures with diffetent sizes and being  ‘nunbered
1 through N, ~ (2) setting a common spatial coordi nates
for said target- - pictures “nunbered 1 t hrough N, 10

(3) produci gﬁtéref ﬁ}éﬁ ﬁﬁ:ﬁ%% ¢ pictust d%&%{tﬁe&%x&ﬁﬁ?i@ﬁﬂl{k@o&pm termflﬁ%.ﬁ§07

~target picture w
dEC odi ng t hgt the %hniéoﬂiﬂfe?m thecéxsmded picture to the coordinates transformer

508.. In this second embodiment, the expanded picture undergoes an inverse
quantization and _IDCT before beiﬁg restored to a signal of the spaﬁal ddmain.
5 In the coordinates transf01_'mer 508, map the ex.panded' picture in the common
spatial coordinates syétem based on the first transformation parametef, and
then, output it as a first re_produbed picture, and store this in the ﬁ'ame'
memory 510. Regarding_' the coordinates_transfdrm, the same method as in

‘the first émbodiment is applied to this second embodiment. .
10 Next, analyze the “n”th (=2, 8, 4, . ..., N) compressed picture data by

[ 3 )

the data analyzer 502, and output the “n”th differential compressed picture to :
the decoder 503. Send the “n"th motlon data to the motion compensator 509
via a line 521. ‘Then, send the “n”th transformatlon parameter (x_b, y_b, as
.shown in Fig. 2C), which is produced by transformmg' the “n”"th p1cture into
- 16 the cbin_mon spatial coordinates, to the coordinates transformer 5_08 and the
motion compensator 509 via a line 520. In the decbde.r- 503-,‘ restore the “ ”th _
differential compressed picture to the “n”th expanded diﬁ'erential picture, and
<:)u_tput this to the adder 506. In this second embodiment, a differential
signal | | - ._ N |
20 of the target block undergoes the inverse quantizaﬁon and IDCT, and is
oufput_ as an expanded differential block. In the -r.riOtion compensator 509, a
ﬁredicted block is obtained "ﬁ'om the frame memory 510 using the “n’th
tfansform'ation p-afameters and the niotibn vector of the target block. In this
second embodiment, the g:obrdinates of the target block is transformed using
25 the tl;ansfor'mation. parameter. In other words, add the transformation
parameter (e.g., x_b, y_b_-,. as shown in Fig. 2C) td_thé coordinates of the taréet
bloék, .and add the motion ve_ctbr to this sum, thereby deteimine an address in
the frame memory 510. Send the predicted block thus obtained to the adder '
5_06, énd is added to the expanded differential bl’ock,.theréby_ reproduce the
30 pici;ure.j Then, output the reproduced picture to the oufpuf terminal 507, at



{5) tranSforning t he decoded picture into the cormon space
coordi nates, 15 (6) producing a first expanded picture

and storing thereof, at - the sanme tinge, transformng the first
expanded picture into the commobn ' 'sﬂ&ei al coordi nates, thereby
producing a first off-set signal, - - (7) encoding the -
first off-set signal, and transmtting thereof : together with said

T rst comprgas Bit§ Bl Ehe ?%?rdduc?d picture. 'undergé'@s)_ iHd %ﬁ'ﬁﬂ{d&QQﬁfns"fB;mQr _
(n=2, 3,..., ~Ttarget’ prcture into™ IR _ “the commbn
space coor db’O@ttﬁﬁng the “n”th transformation fathni¥teflUghddsastbr&H iAt@é Biagha!r €
of the "n"th targel .picture referring to "n-1"th expanded picture,
(10) produchregmerydd10.erEhe icadrdinatesrtransformesdi08 dani' béreplated by 2he maotdorsai d
predicted pi.cture, and_conpressing the differential picture, . '
(11) pr oductengpensator h5Q9 gy ethex) apperatuses which has the following furmfion::

?ﬁ? gd![ E% Cgﬁﬁgq;e en ! e,ﬂ:%ggﬁéi ﬁggeg;sblgéﬁ,t éﬁ& a di.%ggence betv&ere%ntﬂe%ﬂan egerll'g ro?Of
' the “n”th picture and “n-1"th picture, ie., (x_b-x_a, y_b;y_a) to the target

-~ block, and to this sum, add the motion Vector.'_ Instead of the cbordinates ;
transformer 508, the .ad_(_lress 1n the fraﬁe memdry 510 can be determined
‘using one of the above altérﬁé.ﬁ_ves. _ |

10 - A casé where another compressed picture .d'at"a is input to the input
| terminal 501 is discussed hereinafter; Input cofnpressed pi'éturés data
numbered 1 through N __ixicluding transformation parametefé which can be
produced by resolving the target pictures numbered 1 through N having
: resﬁgctive different sizes into a respective plu_i'ality of regions, and en(l:_oding'
15. eaéli region, _theﬁ transforming respective regions into the common spatial
coordinates. '- | | _

First, analyze a ﬁfst'compréssed picture data in the data analyier 502,
and output the “m”th (m=1, 2, ..., M) compresséd region to .the decoder 503.

in Fig. 4A, this is exampled by M=3. Then, send the “m”th transformation
20 par_ametei' .(x_am', y_am, as shown in Fig. 4A)', which is produced by
transforming the “m”th compressed re_gion in_to thé comz_n.ori'. spatial
coordinates, to the coordinates tr_ah_sformef 508 via a line 520. In the decoder
503, restore the “m”th cbmpressed region to the “fn”t_h_ expanded 'regibn, and
then, outpuf this to the output :"term'ihal_507, at the same time,'inpt'lt the
25 “m”th expanded region to the coordinates transformer 508. Map the “m”th
~ expanded region in'the con_mion space coordinates system b_ase’d on the “m”th

" transformation parameter, an_d 6utput i;his as the “m”th reproduced region,
finally store the reproduced region in the frame memory 510. The method is .

same as the previous one. | | |

30 N " Second, analyze the “n”th (n=1. 2.3....., N) compressed picture déta



(13) producing a "n"th'expandéd pi cture and étoring t her eof

30 an'd at the

same tinme, encoding a "n"th off-set signal produced by-

transformng said "n"th conpressed picture-into the commbn space

‘coor di nates, and o . (12 transnitting the encoded "n"th
- of f-set signal together with said "n"th conpressed picture.

15

20

25

30

in the déta anaiyzér 502, and output the “k’th (k= 1,2..., K) differéntial
_corhpressed region in the data to the decoder 503. In Fig. 4B, this is
exampled by K=3.. Also send the correéi)onding m_ot_ioﬁ data to the motion
.detector 509 vié a lixie 521, then tifansfbrm the data into the cofamon Spati'aif

coordinates, thereby pi'oducing the. “k”th transformation parameter (x_bk,

'y_bk, k=1; 2, 3 in _Fig. 4B). Send this paraméter to .thé cdorﬂinatés

transformer 508 and the motion compensator 509 via the line 520. In the
decoder 503, restore the “k’th differential compressed region to an exp:inded
diﬂ'erential region, anﬂ_._ then output it to the adder 506. In this second
embodiment, the differential éig_nal of the target block undergoes an inve;'se
q-uaﬁtizatio'n and IDCT before being output as an expanded diﬂ'ereptial blbck.
In the motion compensator 509, a predicted block is o'bta_i'ned.'from the frame
memory 510 using the “k"th transformation parameter and the motion vector
of the target' block. . In this second emb‘qdliment,l a coordinates of the target -
block is transformed using .the “Kk"th tra.nsformat.ion par_ameterQ In 6ther_
words, add the transformatibn parameter (e.g., x_bk, y_bk, as shown in Fig.

4B) to the coordinates of the fargét block, and add the motion vector to this

sum, thereby -d_eterniine an é.ddress in the frame membry 510. Send the

predicted block thus obtained to the adder 506, and is added to the expanded

differential block, thereby reproduce the picture. Then, butpui". the

reproduced pictur_e to the output terminal 507, at the same time,- the

'reproduced picture undergoes the coordinates transformer 508, aind is .st()red'. '

in the frame memory 510.

(Embodiment 3) - | _
Fig. 8 is a block ._diagram depicting a decoder utﬂiied-in this. third -
exemplary embodiment. The décoder coﬂlpriseé the following elements:’
input terminal 801, variable len_gth décoding part 802, differential picture |
expanding part 803, adding part '804, output_termihal 805, transform’atioh :

parameter producing part 806, frame memory 807 and predicted picture



_5“ _ 8. A pred| cted picture encoder character| zed by an

operation onprising the steps of: - (1) inputting
target pi cture_s with different sizes and heing nurrbered 1 through N,
10 (2) setting a com‘mlz space coordinates for said target
pictures nunbered 1 through N, : (3) resol ving a first
target picture into Mpieces of regl ons, (4)

‘conpr essi ng ., M region with a pr edet er mi ned
met hod, and %f ‘g; ?Hépﬂ:éarﬁth corrpressed region, 15 (5)
decodi ng sai d"" nfifat C HPHE TS Wi HBESH picture data to the input tefininal 801,
transforning the decoded region into the common spatial - coor di nat es,

(7) produci seeond, iti tthe varinhledengdi decating paot 802, analyzef the 1nputadaﬂal"|md;ane
tirme, encoding a "m'th off-set signal produced by transfqrning 20, said
"nf t h “expansephrateidifferemtialipictunsndaia apatelhns coprdingseedata from the input

5 data, third, send these separated data to the differential picture expanding
part 803 a_nd the trens‘formatmn parameter producing part 806 via hnes 8002
and 8003 respectitrely. The diﬂ'eren_tial picture data includes a quantized
transformed.(DCT) cOefﬁ_cients and a quantization stepsize (scale). In the

.' differential picture expanding part 8})3, apply an inverse quantization to the
10 transformed DCT coefficients using the quantization stepsize, and then, apply
an inverse DCT thereto for expanding tb_ the diﬂ'erential picture.

The coordinates data include the data for producing transformation
parameters, and the trahsformation parameters are prodtJ.ced by the
transformation parameter producing part 8086, e.g., in th_e case of the Affine -

15 -transfprm'er:pressed by the equation (3), parameters a, b, ¢, d, e, and f are
'p.roduced, vtfhich is detailed hereinafter. | _
- First, input the tra'ns'ft)rme.tion perameters produced by the
transformatlon parameter producing part 806 and the p1cture to be stored in
~ the frame memory into the predicted p1cture producing part 808. In the case
20 of the Affine transform expressed by the equation (3), the predicted vatlue for a
pixel at (x, y) is given by a pixel at (u, v) of the image stored in the frame
memory according to _equatidn (3) using the transformation parameters (a, b, c,
d, e, f) sent from the trane_formetion parameter produeing part 806. .The '
sarne practice can be applicable to the et;uation (1), (2), and (4).
25 Send the predicted picturel th1_1s obtained to -the. adding part 804, where
| -a differential picture is added to, then, reproduce the picture. Output the
- reproduced picture to the outpttt terminal 805, at the same time,. store the’
reproduced picture in the frame memory 807.
The coordinates data described above can be i_n a plural form, which is

30 discussed here.



{8) ‘transmitting t.he_ ‘encoded of f-set signal together with said "ni'th

conpressed region, . : “(9) resolving a "n"th (n=2, 3, ...
, N) target picture into K ~ pieces o&lregi_ons, 25 -
(10) transforming a "k"th (k=1, 2, 3, ..%" K) region into the . common
spatial coordinates, S (11) producing a (predicted
picture) referring to said "nf'th - expanded regi on,

(12) produci ng aplirbhriiifest ithe TSWbWihg!YaBE 3 disclisdel: r&%&&d%ﬂaéé&d itk
predi cted picture,
comprises the coord.mates points of “N” p1eces of pixels, and the “N” pieces -
coordinates points transformed by the predetermmed linear polynom1a1
where “N’ represents a number of points reqmred for ﬁndmg transformatlon. _
5 -parameters. In the case of the Affine parameter, there are six parameters,
- thus six equations are needed to solve six variables. Since one coordinates
| point has (3;, y) components;.six Affine parameters can be solved in the case of
N=3. N—él', N=2 and N=5 are applicable to the equation (1), (2) and (4)
respectively. The.- “N”. pieces of transformed coordinates points are motion
10 vectors and correspond to the (u, v) components on the left side of equatmn 4).
| In the case of the Affine transform three coordinates pomts ie.; (%0, y0),
(x1 y1l) and (x2, y2), and three transformed coordinates points, i.e., (u0, v0),
(ul, vl) and (u2, v2) are mput into the transformation parameter producing -
- part 806 via a line 8003. In the transformatlon parameter producmg part
15 806, the Affine parameter can be obtamed by solvmg ‘the followmg -
| .smultaneous equatlons
(U0, v0) = (ax0 + by0 + e, cx0 + dy0 + 1) - |
(ul, v1) = (ax1 + byl +e, cx1 +dyl + D ... (5)
(u2,v2) = (ax2 +by2 +e,cx2+dy2 +) |
20 The transformation parameters can be obtamed usmg more coord.mates data.
'For other cases, glven be equatlons (1), (2) and (4), the transformation
parameters_ can be solved in the same manner. To obtain the transformation
parameters at high ‘accuracy, ‘the N - coordinates points x, Y) have to
‘appropriately chosen Preferably the N pomts are located perpendlcular.
25 between each other ' '

When the coordinates points (x0, y), (x1, yl) and (x2, y2) are required
for the given transformed coordmates points (w0, vO) (ul, vl) and (u2, v2), the
simultaneous equations (6) instead of the equations (5) can be solved. .

30 . (0, y0) = (Au0 + Bv0 + E, Cu0 + Dv0 + F)



327 : : (13) conpre55|ng t he dlfferentlal regi on, and
produci ng a "k"th conpressed region, - (14)
~decoding the "k"th conpressed region and transforn1ng "thereof into the
‘cormon spatial coordinates, 5 22 (15) producing a "k"th
expanded regi on and storing t her eof at the sane tine, encodi ng a
"k"th off-set signal produced by transformng a "k"th target region

into the co spati n 16

transmtti ngmlzgle Q%‘Hf%%‘(’ig séljdq" ﬁVdg"étl"l)ler -wrrrﬁe) - sal d(" k')'t h

corrpressed reg& 9,29 Au2+1?v2+E Cu2 + PvoA-medicted picture decoder
onprising an™I'ni rm na data analyzer, a decoding part, an

_adder a coordi nafﬂ@re&ﬁ@ﬂéf ofhee followims | @ie is digousedsah otodrdinatekr data
menory, mhereln said predicted picture decoder is -
T : comprlses the coordinates points of “N” pieces of pixels, and differential values
5 of the “N” pieces coordinates points transformed by the predetermmed hnear
o polynom_ial._' When the predicted values for obtaining a difference are the o
coordinates points of “N” pieces pixels, the transformation parameter is
produced through the following steps: first, in the transformation parameter
producing part 806, add the diﬂ'e'ren_t’ial values between the coordinates points
10  of the “N” pieces pixels and the “N” pieces of transformed coordinates points, -
and then, producing the transi'oh’nation parameters using the “NP pieces
pixels coordinates points and the. added “N” pieces transformed coor_dinates_
points. When the predicted values for obtaining the difference are the
transformed coordinates points of the “N” pieces pixels of the previous frame,
15 in the t-ransformation parameter producing part 806, the transformed
coordinates points of the “N” piece's pixels in the nrevious frame are added to
_the differential valnes to restore N transforme_d coordinates ;ioints -oi'_ the
current frame. The transformatiori parameters are _then calculated from the
“N” pieces pixels coordinates points and the restored_ N t'ransformed '
20 * coordinates points. The restored N -ﬁansfbrnied coordinates points’ are '
| stored as prediction values for the preceding frames. | |
Next the fo]lowmg case 1s discussed here: the coordinates data is the '
“N” pieces coordinates pomts transformed from a predetermined “N” pieces
coordmates pomts by a predetermined linear polynomlal It is not
.2.5 necessarﬂy to transmit the “N” pieces coordinates points because they are
| predetermined In the transformation parameter producmg part 806, the
transformation parameters are produced using the coordmates points of the
. predetermined “N” pieces pixels and the transformed coordmates points.
| Then the following case is considered where: the coordinates points

30 are the differential values of the “N” pieces of transformed coordinates points .



~charact eri zed by an operation conprising the steps of: 15 (1)
i nputting conpressed pictures data nunbered. 1 through N - including a
"m"th (n=1, 2, 3, ... , N of f-set signal which is produced by :

“encoding target pictures with different 23 7es and nunbered 1 t hrough N, and
transform.ng a "n"th target picture into the common spatial coordinates, to-
,said input termnal, (2) analyzing a first corrpressed

"pi cture dat :
pLELuT e, G2 Ty %@n%ne% the HRa¥ R mined linonr polmpmial funchif o, phe
signal, . predetermined “N” piecéécobriithtdsgoins.d ¥ri EBd cﬁm%eﬂh&idﬁ e
signal to said 25 decoding part, and restoring thereof to a first

reproduced wgilagsir for obtaining the difference (e ahp! predetorminéd atNs picesst or m
to the first reproduced picture in said coordinates transforner based
on said fi resordinatesepointenia thfahtansformetlen mgameémemommg parti806athe
(r:ngB; Zs§ed Rﬂeéptﬁrénlagdé‘N” p1ecgs CoOr: (fin%.%esn%omts dre adged2 to the dJ.ffererll\ge to
| retrieved the transformed coordinates points. Then the transformation
parameters are calculated from the predetermined “N” pieces coordinates
points and the transformed coordinates points thﬁs_ retrieved. When the
~ predicted values for obtaining the’ di:ft'erenee are the transformed coord.inates.
10 .po.ints of the “N” pieces pixels of the previous frande, in the transformation
parameterlp_roducing part 806, the transformed coordinates points-of the “N”
pieces pixels _in" the previous frame are added to the diﬁ'ereritial values to
retrieve N. transformed coordinetes points of the current freme. The
transformatidn parameters are then calculated from the “N” pieces pixels
15 coordinates points arld the retrieved N transformed coordinates points. " The
 retrieved N transformed coordmates points are stored as pred1ct1on values for
the preceding frames. = |
Fig. 9is a block dlagram dep1ct1ng an encoder utilized in the third
-exemplary ‘embodiment of the present mventlon The encoder comprises the
20 followmg- elements: mput terminal 901, transformatmn parameter estimator
903, pr‘edieted picture generator 908,- first adder 904, dlfferentlal plcture.
" compressor 905, differential picture expander 210, second adder 911, frame
memory 909 and transmitter 906. First, inp‘ut a digitel_ picture to the input
~ terminal 961. -Second, in- the transformation parameter estimator 903,
25 estimate a transfqrmation parameter using a picture stored 1n the fram_é
memory and the input digital picture.:- The estimating method of the'Afﬁne' '
parameters was already described hitherto. | _. | '
| Instead of the picture stored in the frame memory, an original picture

thereof can be used. Third, send the estimated transformation parameters to

30 the predicted picture generator 908 via a line 9002, and send the coordinates



.30 " in said data anal yzer, 33 o (7)
outputting a "n"th conpressed picture signal, ‘a "n"th off- set signal
and a "n"th notion signal, - (8) inputting said "n"th-
“conpressed picture signal to said dgéodlng part, and.restoring thereof
to a "n"th -expanded differenti al plcture 5 (9) inputting
said "n"th off-set signal and said "n"th notion '

data transformed by the transformatlon parameters to the transmltter 906
via a line 9009 The coordinates data can be in a plurality of forms as
- already discussed Input the estimated transformation parameters and the
picture stored i in the frame memory 909 to the predicted picture generator 908,
5 and then produce the predicted picture based on the estimated transformation
| parameters. Next, in the first adder 904 find a difference between’ the
digital picture and the predicted picture, then compress the difference into a
differential compressed d_ata in the differential picture compressor' 905, then |
send this to the transmitter 906. In'-the differential picture COmpre_ssor 905,
10. apply DCT to the compressed data and quantize the data, at the same time, in |
| the d'ifferential' picture expander 910, the inverse'cjuantization' and inverse
DCT is applied. In the se.cond adder, the.expanded differential data is added |
to the predicted picture, and the result is-stor_ed in the frame memory. In tlie .
-tra'nsmitter 906, encode the _diﬂ'erential compressed data, quantized Width.

15 and the coordinates data, then multiplex them, and transmit to store them.

" (Embodiment 4)
‘Fig. 10 depicts a digital picture decoder ut1hzed ina fourth ‘exemplary
_'embodlment. The. decoder comprises the following elements:" 1nput "
20 terminal 1001, v_anable length decoder 1002, differential p1cture expande,r. '
| 1003 adder 1004, transformation parameter generator 1008 and frame
memory 1007. Since the basic operation is' the same as that described in Fig. |
8, only the different points are explained here. The transformatlon
parameter generator 1006 can produce 'plural types of parameters. A
25 parameter producing section 1006a comprises means for producing the
parameters (a, e, d, f) expressed by the equation (2), a parameter pro_ducing '
section 1006b comprises means for producing the parameters (a,b,e,cd
expressed by the equation (8), and a parameter p_roducing section 1006c
- comprises means for producing'. the parameters (g, p, r,a, b, e, h, q, s, c, d,

30. expressed by the equation_ (4).



-si"'gna[ to said motion corrpensator ' : (10) obtaining a
"n"th predicted picture from a "n- 1th reproduced picture stared in .
the frame nenory based on said "n"th off-set signal and said "n"th

"notion signal, and 10 g (38) adding said "n"th expanded
differential picture to said- "n"th predlcted_plcture; then restoring
thereof to "n"th reproduced picture, and outputting t her eof by using

,'i‘a‘i)?df‘ﬁifés TR ShiRPRF Tl G anld (¢ Feduire trgf ARHLDALE AL bR EfreisRRBEY | "
‘n"th off- isgt egé R - 12 WoPdiRaksd Oﬁd?ﬁfse% g;ié&ﬁeﬂﬁ fod %ftdht:m*ge ﬂma{éeers

10. A pred pl cture ‘decoder conprising an input term-nal

anal yzer, ayTHesefunbepsbf coordimdtds poirtts@ontrdl saitehes 1009 fa@rdrTHl].O ﬁara)hne n
'conpensator and a frane .menory, wherein said predicted picture decoder is

20 char act 200H:d Wheanthepanmbernofceaopdinsites) pohﬁsanep@v@fthe switches 1009
' 5 and 1010 are coupled with a terminals 1011a and 1012a respectively, and the
| coordinates data is sent to the parameter producing section 1006a via a lihe |
10003, and simultaneous equations are solved, thereby producing the
parameters expressed'b3_r the equat;io_n (2), and the parameters are output:
~from the terminal 1012a. 'When the number of coordinates points are three
10 and six, respective parameter produeing sections 1006b and 1006¢ are coupled
to termmals 1011b, 1012b and terminals 1011c, 1012¢ respectively
' Accordmg to the information about the number of coordmates pomt;s, a type of
coordinates data to be transm1tted. can be identified, and whereby the
transformation p'arameters. can be produced responsive to the rrumbere. The
15 form of the coordinates data runs through the line 10003 has been already
discussed. When the right sides of the equations (2) - (4), ie., (x, y) are
khow_n quantities, it is not necessary to transmit these values, therefore, the
number of ceordinates points running through the line 10010 can be one for
the equatlon (2), three for (3) and six for (4). Further the transformation .

20 . parameter producmg sections are not hmlted to three but can be more than
three._

_'(Embediment"5) | ‘ |
Flg 11 and th; 12 are block diagrams 'de'pict.ing' a digital picture
25 decod.ér-and encoder respectively. Thes_e drawings are basically the same as
Figs. 8 and 9, and yet,'there are some different points as follows: instead of
the transformation parameter generator 806, a transformation parameter'
expander 1106 i is employed, and an operatlon ofa parameter estimator 1203 is
.d:lfferent from that of the parameter estimator 903. These deferent points
30 are dlscussed here. In the transformatlon parameter 1203 of Fig. 12, first,



<(1) inputting corrp.res-sed pi ctures data numbered 1 through N - . including
an off-set signal which is produced by encoding a plurality of target
regi ons produced by resolving-a plurali t9¥ of pictures with different sizes

~and nunbered 1 through N, and transd®rnming said plurality of target
regions into 25 the conmobn space coordinates, to said input termnal,
(2) analyzing a first conpressed pi'‘cture data in said data anal yzer,

U3), 20Ut it R kb ion secealhef TS HRHSPS g i

conpressed gegh@Ngea@iz thePmidtiflied transformation parameters, and send it to the
transmltter 1206 via a line 12009. The transformation parameter is a real
number, which should be’ rounded to an mteger after being mult1phed In
5 the case of the Affine parameter, the par_ameters (@, b,c, d should be
| expressed with a high accuraey Parameters of vertical. coordinates “a” and

“¢” are multlphed by a number of pixels “V” in the vertical d1rect1on and

parameters of horizontal _coordlnates ._“-b” and “d” are multlphed by a number of

pixels “H” in the horizontal direction., ' ln the case of equation (4) having a
10 square exponent term, the picture size for multiplying can be squared (H?, V*

" HV) In the transformatlon parameter expander 1106 of Fig. 11, the
multlphed parameter is divided, and the parameter is reproduced In the
transformatmn ‘parameter estlmator 1203 of Fig. 12 ~estimate the
transformatlon parameters and then find the max1mum value of the

15 . transformatlon parameter. An absolute maximum value is preferable. The
transformation parameters are normahzed by an exponenti part of the
' maximum value (preferably an exponent part of a second power), ie., Each.
transformation parameter is mult1p1_1ed by a value of the exponent part.
Send the transformation p'arameters thus normalized and the exponent to the |
20  transmitter 1206, and transform them into a fixed length code before
transmitt_ing. In the transformation p‘arameter ‘expander 1106 of Fig. 11, -_
divide the normalized parameters by the exponent, and expand these to the

- transform'ation parameters. In the case of the Affine parameters (a, b, c, d), .

- find the maximum v_a_lue among (a, b, ¢, d) In this case, the parameter of

25 = parallel translation (e, ) can be included; howerrer, since these'parameters
typica]ly have a different number of digits from the _Afﬁne parameters, it had
better not be included. The same practice can be applied to the par_ameters'
of equation (4), and it is preferable to normalize a square exponent (second
'.'orde_r) term and a plain (first order) term independently, but it is not limited |

30 to this procedure. -



-.=34:  decodi ng .part and restoring thereof to a "n'th reproduced

. region, (5) in said coordinates transformer,. applying
caor di nat es transformto the "nm'th rquroduced regi on based on said

“mth off-set signal, - - and then storiqlg thereof, 5 _ _ _
(6) analyzing a "n"th (n 2 3, ., N) conpressed picture data in said -
data anal yzer, ' (7) out putt| ng a "k"th (k=1, 2, ..... '

SKI) gﬁglnpressed reqho&l the a&‘%ng%‘e?’%b' e};%( ﬁ}%ngmpg a " k"th gﬁet [ on -
signal to Séa&lehe?@‘aotﬁmgelﬁ?ﬁﬂ picBRf: fseﬁox? 5%9&9 HdWdved! whdndth td%%r@ﬁ figpded

~differential region, 'nputti ng sai -Set
signal and pidtdré k8 pbrﬁbﬂy%ro the S:rge plrodedluidicdn'By hpplicabIve NERtRIs case,
(10) obtaining a_"k"th predicted region from the "nit o

a pred1cted plcture is output as it is. Also the descriptions cover the

5 transformation of an entire picture; however, the same deScription is
applicable to a case where two dimensional or three-dimensional picture is
resolved into plural small regions, and one of transforms inoluding_ the Affine

transform is applied to each small region.

10 Industrial Apphcablhty |

Accordmg to the present invention as described in the above
embodiments, p1ctures of d1fferent sizes are transformed into the same
-eoordmates system, and motions thereof are detected, and thus a predicted
piotdre is produced, thereby increasing an accuracy of a motion detection, and -

15  at the same time, decreasing coded quantity of motion rectors On the

decoder 81de a transformatlon parameter is obtamed from coordmates data,
which results in producmg a highly accurate transformatlon parameter and a
highly accurate predicted p1cture. Further, normahzmg the transformation
parameter. as Well as multiplying it by a picture size can realize a

20 transm1ttmg of the parameter w1th a responswe accuracy to the picture.
- And also, the transformatmn parameter can be produced responsive to a
number of coordinates data whlch can realize an optimal process of producmg

the transformatlon parameter, and an efficient transm1ss1on of the

coordinates data. .



-reproduced region stored in the frame menory based on said "k"th off-set 15
signal and said "k"th notion signal, and ' (11) adding

sai d l“ MﬂHWWerentlal regi on tQ said "k"th predicted

“pi cturi '“mm ﬂ I thereof to "k"th $epr oduced regi on, and

out putti*ng®t her ebf %y *usi ng sai d adder, at.the same tine, in said
coordhnat gs - transfornmer, applying coordinates transformto the "k"th
r epr oduce on ased on said "k"th off-set signal, and storing

t hereof int °&% fﬁ?'eagimﬁbsrmry ' - ‘11, A digital picture

- decoder conprising ajvarg Airb ete6@siedomprising? di fferential picture
expander, an: adder, a trans t|on par anet er generator, a predicted

pi cture generator. and a fmetm‘eroomm;em\dmms forsemmdi‘ﬁga]hglp\w pizturasnad
decoder is characterized by an.operation conprising the steps . of :

(1) inputti ngm],baeﬁlng dadia of the ingpitepicasgt h decoder,

5 o ‘coordinates transform means _for applymg coordmates

transform to the picture decoded from the compressed picture to produce a
coordinates data, and outp.uttmg the coordinates data,
transformation parameter'producing means for producing a
_ transformatlon parameter usmg the coordmates data, |
10 o o predlcted picture producing means for producing a pred_lcted
- picture using the transformation parameter produced by said transformation
' parameter producmg means and. saJd input p1cture, |
transmission means for transm1ttmg sa1d compressed data
" and the coordinates data.
15 | |
" 2. The digital picture encoder as defined in Claim1, wherein said
transformation parameter produciug' means produces the transformation -
| parameter using coordmates pomts of “N” pieces 6f pixel and “N” pieces of
-coordinates points transformed from said “N” p1eces of coordinates points by a

: 20 _predetermmed linear polynomial function wherein “N” is a natural number.

3. The digital picture encoder as defined in Claim_l, wherein the

_trahsformati_on parameter producing means outputs the trarlsformation
parameter which is produced by inputting targe.t pictures with different sizes

25 and being numbered 1 through N, settmg a common spatial coordmates for
 said target pictures numbered 1 through N, compressmg said target p1ctures
and producing compressed plctures numbered 1 through N, decoding saJd
compressed pictures numbered 1 through N, trans'forming' thereof into said
common spatial coordinates, producing expanded pictures numbered 1

30 through N, and storing thereof, at the same time, transforming said expanded



«(2) S%Wi al picture data from said data, '

(3) tr mtting the rential picture data to said 30 - differential
pi-ct ur% same tinme, inputting coordinates points

-of *N pi Cﬁ#ﬂgd N pi eces of co@®dinates points transformed from
said N pi ces rdinates points by a predeternined |inear

pol ynom al function to said transformation paraneter gener ator,

plctures numbered 1 through N into said common space coordmates

4. A digital picture de'coder comprising: .
_ variahle'length decod_ing means for inputting compressed
5 picture data and coordinates data and decoding thereof, |
._ - transformation parameter producing means for producing a
transformation parameter from a coordinates data decoded by said variable
length decoding means, ' | |
predicted p1cture producmg means for producmg predicted
10 picture data using the transformatmn parameter produced by said
.transformatlon parameter producmg means, _
adding means for producmg a decoded picture by addmg a
predicted p1cture produced by said pred.lcted picture producing means to a
~ compressed picture data decoded by said variable length decoder.
15 I | S
5. The digital picture decode_r. as defined in Claim 4, wherein
said transformation parameter producing means produces the transformation' _
parameter using coordinates points of “N” pieces of pixel and “N” pieces of _
coordinates points transformed from said “N” pieces of coordinates points by a

20 predetermine'd linear polynomial function, wherein “N” is a natural number.

- 6. The digital picture decoder as deﬁne"d m Claim 4; wherein
the transformation paramete_r producing- means outputs'the- transformation
parameter which is produced by inputting target _pictures with different sizes_'

25 and numbered 1 through N, setting a common spatial coordinates for said
| target pictures numbered 1 through N, compressing said target pictures and
producing compressed pictures numbered 1 through N, decoding" sa_id'
_compressed pictures numbered 1 through N, transfor-ming thereof into said
common spatial coordinates, producing expanded pictures numbered 1

30 through N, and storing thereof, and at the same time, transforming said



='(Wﬁdﬁg~5&l~d_mfferentlal pi cture data by’ sald 5 dlfferentlal

. and transnitting thereof to said adder, '
_ (Sﬂ,mﬂ Eﬂiwa r generator, produci @g a transfornatlon par anet er
usi ng eal es poiints of N pi ec8Y of pi xel s and the _coordi na_t es
poi nts transforrred fromsaid N pi eces of coordi nates points,

.(6) transmitting the transformation paraneter to the 10 predl'cted pi cture

generator, x%anded pictures numbered Pf&%ﬁg d@t ] 38 dedth fildH esgima{aia' d

predicted pittur generator by using ransformati on par er and
a picture co@pdindtedm . said frane nenory, (8)
transmtting the predicted picture to said adder, 15 _ ' (9
adding said predicted picture to said expanded differential picture,
‘and producing-a plcture in said_adder (10) outputting

the picture and st orf- ngﬁtIPf@ ?dumcwe ?Fﬁ?ﬂ?r charagteriged by an operatmn
5 comprising the steps of: :
(1) inputting target p1ctures with different sizes and being
numbered 1 through N, .
2 settlng 8 common spatial coordinates for said target
pictures numbered 1 through N, ’
.10 . (3) producmg a first compressed picture by compressing a
_ﬁrst target picture with a predetermined method,
4) decoding the first compressed picture, | |
(5) transforming the decoded picture into.the common space
| 'coordinate's, | _ | |
15 o - (6) producmg a ﬁrst expanded picture and stormg thereof, at
the same tlme, transformmg the ﬂrst expanded plcture into the common
) spat1al coordmates, thereby producing a fu'st off-set signal,
(7) encoding the first off-set signal, and transmlttmg thereof
| together w1th said first compressed p1cture . |
20 O (8 transforming a “n”th (n=2, 3,.. ., N) target picture into
' the common space coordinates,

[

(9) producing a pmdicted picture of the th ‘target picture
referrihg to “n-1"th expanded picture _
| (10) producing a d1fferent1a1 picture using said “ n”th p1cture
25 and sa1d predlcted picture, and compressing the differential picture,
~(11) producing a “n"th compressed picture, '
12) 'decoding the . “n”th compressed picture, and
transforming thereof into the common space coordinates, '

[ )

- (13) prodﬁcing a “n”th expanded picture and stormg thereof,

30 and at the same time, encoding a “n"th oﬁ'—set signal produced by



Adigital picture décoder conprising a variable |ength

| dec rential picture expander, an adder, a transformation -
gmm’ HIH(!""T,“ HI tor, a predicted pigcture generator and a frame nenory;
-wh pi cture decodét is characterized by an operation

red nesaw
conprising. the steps of 25 (1) ihputting data to
. said variable | ength decoder, ' - (2) separ at i ng a
differentig p CL LA A ke Saj )
t ransni tt'itdjgantgd’énfjl f%r%%t i %ﬁmpifé. ure %ggla p[mtug guto th‘dl F?M?é gpace
p'| cture 'exmdﬁ{ategtaﬁme same time, inputting coordinates points of - N:

pi eces of pixels and a differential value of N pi eces of coordinates points
30 transforned from sal(]:l4)|\tmnsnﬁtt1ng ﬂreoeﬂcddﬁcbgn’tthl Off&eb)mgnﬂr ﬁi#éfthéfn ned

with said “n”th compressed picture.

| 8 A pred_lcted picture encoder characterlzed by an operat1on
comprising the steps of:
| 1 1nputtmg target prctures with d1fferent sizes and bemg
' numbered 1 through N; s
10 o ' (2) setting a common space coordinates for sa.ld target
pictures numbered 1 through N, | |
(3) resolving a ﬁrst target picture into M pieces of regions,
) compressmg a “m”th (m=1, 2, .l .. » M) region with a -
B pred_eter_mined method, and producing a “m”th compressed region',
15 - ('5l). decoding said “m”th compressed region,

(6) transforming the decoded region mto the common spatial
coordinates, | |
‘ | (7 producing .a' “m”th expanded region and. storing thereof,
at the same time, encod.mg a “m”th off-set’ s1gnal produced by transform.mg'
20 sa1d "th expanded region into the common spatial coordinates,
€)) transmlttmg the encoded off-set s1gnal together w1th saJd
“ ”th compressed reglon _ _
(9) resolving a “ ”th (n—2 3, ..., N) target picturé into K
. pieces of regions, L
25 - o - Q10) transformmg a “k”th k=1, 2, 8, ..., K) region into the
' common spatial coordinates, | '_ | |
(1 1) producing a (predicted picture) referring to said “ ”th'
expanded region, | . - ) |
| - (12) producing a d1fferent1a1 regron usmg said “k”th reglon
30 and sa1d predicted picture,



41 ne function, to said transformation paraneter generator,
(4) W ferentlal picture data by said differenti al
pl-cture éxpan transm tting thereof to said adder, _ -
(5) in said transforrratlon paranmet er gen&ator, adding said 5 coordinates

points of N pieces of pixels to the differential value of the N pieces
of transformed coordi nates points, and producing a transformation paraneter

_ ;J;s]ieng _sai d coordi nates pog?%r gépllgggfn?g};% gifslﬁgi‘éﬁe:tasl fe]ﬁonhgnadgfo%dc%?g“ t of

N pi eces of tran
(6) transm t«kvﬂgcgrﬁﬁrésrsgag.ggfoﬁatlon paranmeter to the

(14) decoding the “k”th compressed region and transforming
thereof 1nto the common spatial coordmates
5 ' " (15) producing a “k”th expanded region and stormg thereof, .
‘at the same time, encoding a “k’th off-set s1gna1 produced by transforming a
 “k”th target region into the common spatial coordinates, and
| (16) tra_nsmitting the encoded off-set signal together with
said “k”th compressed region. | |
0 -
"~ 9. " A predicted p1cture decoder compnsmg an input termmal a
data analyzer a decoding part, an adder, a coordinates transformer, a motion -
* compensator and a frame memory, wherein said predicted_ plcture decoder is -
characterized by an operation comprising the steps of: |
15 D linputting compressed pictures data. numbered 1 through N
including a“ n"th (n=1, 2,8, ..., N) off-set .signal which is produced by ._
encoding target pictures with different sizes and numbered 1 tlirOugh N, and

K.

transforming a “n”th target picture into the common spatial coord.mates, to
said 1nput terminal
20 ® analyzmg a first compressed picture data in said data -
analyzer, o
- (3) outputting the first compressed picture data and a ﬁ_rst'
~ off-set sig'nal, ‘ o | . .. ,
| (4) inputting said first compressed p1cture s1gnal to said
25 decodmg part and restoring thereof to a first reproduced picture,
- (5) . applying coordinates transform to the first reproduced
_ picture in said coordinates transformer based on said first off-set signal, and
stonng thereof into said frame memory, | o |
(6) analyzmg a“ ”th (=2, 3, . .., N) compressed picture data.

30 in said data analyzer,



-10 preMator " (7) produca ng a

predlcte |d pr edi ct ed plcture generator by using said
tr~ansfor ”ﬁm{z nd a picture input from said frame nenory,
"(8) transmtfln’gt e's cted picture t33said adder, 15 =

(9) adding said predict ed picture to -said expanded differential
picture, and producing a picture in said adder, . - (10)
out putting the picture kes in the.frame Y,

73" di grtal proture doroodioekig e ﬁtSI Corrd 8 R siemel Ao o
di fferenti alotRiShM hEX PRI CIotRA & ; a transformation paraneter

generator, a predicted picture gene ator and-a frame nenory; wherein said

digital picture decoder (8 inpatthes esaidté‘&”ﬂy o@ihpifé@ééd IpietEeBigndl N AR
st eps of :
_ p decodmg part, and restoring thereof to a

[{ . -]

n”th expanded differential picture, .
5 (9) inputting said “n”th off-set signal and sa1d “n”th motion
| _signal to said motion compensator,

- | (10) obtaining a n”th predicted picture from a n-l”th
reproduced p1cture stored in the frame memory based on said “n”th off-set
signal and said “n”th motion signal, and

10 o : (11) adding said “n”th expanded dlﬂerential picture to sa1d

“n"th predicted picture, then restoring thereof to “n”th’ reproduced picture
and outputtmg thereof by usmg said adder at the same time, m said
coordinate transformer, applymg coordlnates transform to the “n”th

- reproduced picture based on said “n”th off-set s1gnal and storing thereof into

15 said frame memory.

| 10. A predicted picture decoder cOmprisii_ig' an input terminal, a
data ana]yzer a decoding part, an adder, a coordinates transformer, a motion
compensator and a frame memory, wherein said predicted picture decoder is
. 20 characterized by an operatlon comprising the steps of:
(1) inputting compressed pictures data numbered 1 through N
including an off-set signal which is produced by encodmg a plurality of target
" regions produced by resolving a plurality of pi(:tures. with diﬂ'erent sizes and
numbered 1 through N, and transformmg said plurality of target regions into
| 25 the common space coordinates, to said input terminal,
| (@) analyzmg a ﬁrst compressed plcture data 1n sa1d data
_ analyzer, . .
| . . “(3) outputting a“ ”th (m-l 2, , M) compressed region
signal and a “m”th off-set signal, _ o '
30 @ 1nputtrng said “m”th compressed region 81gnal to said



I np utt| ng data to said variable | engt h decoder,

(2) s m lm ential picture data fromsaid data, .
_(3) .t , "Hluﬂmrfferent i-al. picture data to said differenti al
pi cture expander *at “thé same tine, inpu # ng N pieces coor di nat es

points transformed from predeterm ned N pi eces of ~coordinates 30 points by
..a predetermned |inear polynomal function, to said transformation

decodmg part, and restoring thereof to a “m”th reproduced region,
(5) in said coordinates transformer applylng coordmates

(43 »”

transform to the “m”th reproduced regmn based on said “m”th off-set s1gna1

and then stonng thereof, _
5 ' (6) analyzmg a “n"th (n=2, 3 N) compressed.. picture data
in sa1d data analyzer, o § ”
(7 outputtmg a “k"th (k—l 2, , K) compressed region
-signal, a “k”th off-set 31gna1' and a “k”th motion signal, |
| . (8) 1nputt1ng said “k”th compressed region srgnal to said
10 decodmg part, and restormg thereof to a “k’th expanded dlfferentlal region,
o (9) inputting said “k”th off-set 31gnal and said “kK’th motion
signal to sa.ld motlon compensator, - .
. (10) obtaining a “k”tli predicted lregion from the “ ”th
reproduced region stored in'the frame 'memory.based on said _“k”th oﬂ'—set.
' 15 s1gna1 and sa1d “k”th motion signal, and |
(11) addmg said “k’th expanded differential region to said
“k”th pred1cted picture, then restonng thereof to “k”th reproduced region, and
outputting thereof by using said adder, at the same time, In said coordmates
'transformer applying coordinates transform to the “k”th reproduced region
20 based on said “k”th off-set s1gnal and storing thereof into said frame memory '.
11. A digital picture decoder comprising a variable length _decoder, _
‘a differential picture expander, an adder a transformation parameter
generator, a predicted picture generator and a frame memory, wherein said
25 _ d1g1tal plcture decoder is charactenzed by an. operatlon comprising the steps
| of: _ _ o |
| (1) inputting data to said variable length decoder,
2 separating a dift'erential picture data from said data,
(3) transmitting the differential picture data to sa1d

30 d1ﬂ‘erent1a1 picture expander at the same time, inputting coordmates points



'l.par (4) expanding said differential

_ - differential picture expander, and transmtting
tl:ler ,! ﬂli (5) in said transformation
“para rodum ng a .5 tradformation parameter using said

coor di nat es poi nts of t he predeterm ned N pi eces of pixels and the
coordi nates points transforned from sai.d N pi eces . of coordinates

TS oraoralpipelpt Heb bR okifeb B WahSO MR HoRP AR
predi cted pye Oé}*é[:@s QPEU?&&&H s gﬁﬁﬁgcﬁy@ pRodét8einthed linear pb’.lﬁéih?aluﬁin&ﬁoﬁa' d

t ransf or mat | par anet er pictire i nput -fromsaid = ° frame nmenory,
(8) ‘transm {4 sdid t&&ﬁsﬁfﬁdtx@hqshranﬁiwf geheratar,d adder,

- (9) adding said predicted.picture to said expanded 15 differenti aI
pi cture, and produci ng a(4) cexpandingssai a ential picture data by sa1@10)
outputt I5n J Edrﬁerglngltalljpfct%r]edegpaod errgand era?r?s]cmﬁir:]il'}ght%ere&rt% said adder,
| (5) in said parameter generator, producing a transformation
parameter using said coordinates pomts of N pieces of pixels and the
o coordmates points transformed from said N pieces of coordinates pomts,
_ - (6) transm1tt1ng the transformation parameter to the
10 predlcted picture generator, , o
| (7) producing a predicted p1cture in sa1d predicted picture
generator by nsing said transformation parameter and a picture input frem
said frame memory, | _ |
_ ® transmitting the predicted prcture to saJd adder,
15 ' (9 adding sald predicted picture to “said expanded
differential picture, and producmg a picture in said adder,
(10) outputtmg the picture and storing thereof in the frame

memory.

20 - 19, | 'A.dligital picture decoder comprising a vari_able length decoder,
a diﬁ'erential picture expander, | an adder, a transformation parameter
generator, a predicted picture generator and a frame memory; Wherein said

“ digital picture decoder is characterized by an operation '/comprising the steps
~ of: _ | _ | |
25 | () inputting data to said variable length deeoder, |
| (2) separatinga differential picture data from said data,
6))] transmitting the differential | picture data to said
differential picture expander, at the same time, inputting coerdinates points
of N pieces of pixel_s and a differential value of N pieces of coordinates points

30 - transformed ﬁ'om.sa_id N pieces of coordinates points by a predetermined



"~ 14. A digital picture decoder conprising a

_'varr a r 20 a differential picture expander, an adder, a
t ans ﬂ generator, a predicted picture generator and
-a fra Ly, n erer n sai d di gi t aB6pi cture decoder is characterized

by an operation conprising the steps of : _ (1)
i nput ti ng data to said variable [ength decoder., 25 (2)

*separating a di ff rentl ture data from sai

(8} L ansmliaearpeligomit SRiskion, fo SRt teBSTIAGeS Bafemeter EerRMtent | o
pi cture expander, at the %Emtl r a

" points transforned from gaféarm ngd pi gggsﬂ%c#i gﬁ t|;uri'gt e&s\ﬂg‘ Spp%{'ﬁn S

by ‘a predetfieRrédal ; piwafe m&aﬁw ahdfteagéh@ting th&Rbfitd éaaastdarerat Lon- 30
par anet er gener, ator,

(5) in said transformation parameter generator, adding sa1d
5 coordinates p'oin‘ts of N pieces of pixels to the diﬂerentid value of the N pieces
of transformed coordinates points, and producing a transformation parameter
usmg said coordinates points of N pieces of pixels and the added result of the
N p1eces of transformed coordinates points, .
(6) transmlttmg the transformat1on parameter to the
10 predlcted picture generator,

(7) producing a predicted p1cture m said predicted p1cture_ _'
generator by using said transformation parameter and a picture mput from
sa1d frame memory, |

| | ® transmitting the predicted picture to said adder,
'15 ' | (9) adding said predicted pic_t'ure. to said expanded'
differential picture, and produoing a picture in said .adder, _
(10) ou'tp'utting the picture and storing thereof in the frame

memory.

20 . ' 13. A digital picture decoder comprising a v_ariablelength decoder,
a differential picture expander, an adder, a trans'formation'_ parameter
generator, a predicted picture generator and.a frame memory; wherein said

_' - digital picture decoder is characteriZed by an operation comprising the steps

25 ' ., (1) inputting data to said variable length decoder, -

| (2) separating a differential picture data from said data,
3 transmitting the differential picture data to said
differential picture expander, at the same time,- inputting N pieces |
coordinates points transformed from predetermined N pieces of coordinates

80 points by a predetermined linear polynomial function, to said transformation



- 39 (4) expanding said differential picture data- by
dif f ti pi cture expander, and transmtting thereof to said

adder “l“”“ “l M“‘@ (5) in said transformation parameter generator,

" addin L ed val ue of said Nieces transformed coordinates

poi nts“toa 5 ,differentlal val ue of said N pieces transforned coordi nates

points, and. . producing-a transformation parameter usi Ing saijd . dd 4
"coor dinate t predet erm ned N pieces of p| xel s .and t he adde
result of t%a%%hpetéﬁg%n?\faﬁ?'éces '

_-(4) expanding said differential picture ‘data by - said

differential picture expander, and transmittlng thereof to said adder,
' () in sa1d transformatlon parameter generator producing a.
- 5 transformation parameter using said coordinates pomts of the predetermined
N pieces of pixels and the coordmates points transformed from said N pieces
' of coordinates points, |
(6) transmittmg the transformation parameter to the
predicted p1cture generator, _

10 ' (7 in said predlcted picture generator, producing a predicted
picture iising said transformation parameter and a picture input from said
frame memory, ' o .. _

| €3)] transmittin'g the ‘predicted picture to said adder,

{9) adding said predicted picture to said expanded
15 differential picture, and producing a picture in said adder |

(10) outputting the picture and storing thereof on the frame

memory.

14. A digital pieture decoder -compris'ing a variable length decoder,
20 a differential picture expander, an adder, a transformation 'parameter.
~ generator, a predicted picture generatdr and a frame memory; wherein said
| digital picture decoder is characterized by an operation comprising the steps -
of: o '_ l' | |
(1) inputting data to said variable length decoder,
25 ' 2 separating a differential picture ldatalfrom said data,

: | (3) transmitting the differential picture data to said
differential “pi-ctlire ei:pander, at 'the same time, inputting N pieces
coordinates points transforméd from predetermined N pieces .of coordinates
points by a predetermined linear polynomial function, to said transformation

30 parameter generator,



~of coor di nat es poi nt's, (6) transmtting the
transfornmati on parameter to the 10 predicted picture-generator,

(?) in ture generat.or, grodum ng a predicted pi cture
u3| ng sjmmnmjml Im IT" par amet er and 88picture input fromsaid '

(8) transmtting the predicted picture to
sald adder 1 ~ (9) adding said predlcted picture to said

'expanded - differenti p a 81 Ci ng pi.ct ure i d a r,

(1é0) T(I‘)IUt guttiﬁgf thzI pi ct éﬁ%&@%?% 'fhg'% i tﬁdurea:g%% al?' ?glgd
e a cBudeShide?Sand h }:’Eu@ f!Pe b

esti mat ed \g}iéll ueer(E)lic1 S%.lil d N pieces ’t?ans ornme or di nat eos poi nt's 1s t he

pr edet erm ned N pieces c(@r dlm@aldstraﬁsfmfrmatmn parameter generator, addmg an_

estimated value of sald N p1eces transformed coordinates points to a
5 differential value of said N pieces transformed coordinates points, and
- “producing a transformation parameter usihg said coordinates points of
predetermined N pieces of pixels and the added result of transformed N pieces
of coordinates points,
_ - () transm1tt1ng the transformatmn parameter to the
10 predlcted p1cture generator, - _ _ |
(7) in said predicted picture geherate'r producing a predicted
- p1cture using said transformatmn parameter and a picture input ﬁ'om said
frame memory, '
| | -(8) transmitting the predicted picture to said adder,
15 ' (9) "adding said predieted picture “to said expanded
~ differential picture, and producing a picture in said adder, '
(10) outputting the picture and storing thereof in the

memory.

20 ' 15 ‘The digital picture decoder as defined in Claim 14; wherein
sa1d estlmated value of said N pieces transformed coordmates points is the

' predetermmed N pieces coordmates pomts

16. The digital picture decoder as defined in Claim 14; wherein
25 said estimated value of said N pieces transformed coordinates points is N

pieces of transforined_ coordinates points of a preceding frame.

17. A digital picture encoder comprising a transformation -
~parameter estimator, a predicted picture _generator, a first adder, a

30 differential picture compressor, a différential picture expander, a second



-16. The digital picture decoder as defined i-n Claim14; wherein 25 said

esti. rrg'ﬁm”munym d N pieces transformed coordinates points-is N
p| ece coordl nates points of a preceding frane.

A digi ttal "pi éture encoder conprisimdPa transformtion .par anet er
-estl mator, a predicted picture generator, a first adder, a 30 differenti al
plcture conpressor, a differential picture expander a second

adder, a frame memory and a transm1tter, wherein an operation of said d1g1tal
.prcture encoder comprises the steps of: _
(1) inputting a digital prcture,
| | " (2) in said transformation 'para'mete'r estixrlator,
5 estimating a transformation parameter using a picture stored in said frame
¢ memory and’ said digital p1cture |
B G)) mputtmg the estimated transformation parameter and
the picture stored in sa1d_frame memory to said predicted p1cture generator,
4 _prOdticirrg a predicted picture based on said estimated
- 10  transformation parameter, | . , | ..
(5) in said first adder, finding a difference between said
digital picture and said predicted picture, N
(6) in said d1fferent1a1 plcture compressor compressmg
. the dlfference into differential compressed data, ' '
15 ' : (7) transmitting the differential compressed data to 'said
. transmitter at the same fime in said differential picture expander,-
expandmg saJd differential compressed data to expanded differential data,
8) in said second adder adding the expanded- d1fferent1a1 |
~data to said predicted picture, and storing thereof in said fra_me memory, .

20 ' wherein, said digitél picfure encoder is characterized by
sending a coordinates_point of N pieces of pixels and a 'coordinates_ point |
transformed"from said N pieces of coordinates point by said 'transformation.
parameter, to said transmitter from sard transformation parameter estimator,
and transm1tt1ng thereof together w1th said dlﬁ'erentlal compressed data. -

25 | : : : _

18. The digital picture encoder as deﬁned in _Cléim 17; wherein a

- differential value between said N pieces tx‘ansfornied coordinates point and
said coordinates point of N pieces pi_xels are sent instead of said coordinates
point transformed from said N pieces coordinates point to said transmitter,

30 and said differential compressed data is transmitted together therewith.



“adder, a —f r ame menory and a transmitter; wherein an operatlon

. _.{ 1) ﬂlﬂ”ﬂﬂﬁmﬂmmﬂ(tap' glt g:ﬁrgncoder conprises the steps (()f2) 0 sal d

tramsfdrmat en s par aneter esti mator, 4@ estimating a transfornmation
paraneter using a picture stored in said frane menory and said
,digital picture, - (3) inputting the estimated
transformati on paraneter and the picture stored in said frame nenory
to said predicted picture generator, ' (4) producing

a predicted picturggbasad dipitadi ficthtd 'ei@der &Omprisinsf @ riRhhoRrRtRRE! er |
(5) in said first adder, finding a difference between said digital
p| cture anyamnetepr edhnt&tdr,pla:tpre!hcted picture generator, a first adder, a
dlfferentlal picture compressor, a dlfferentlal picture expander a second
5 adder,a frame memory and a transmitter; Wherem an operatlon of sa.ld d1g1ta1
| picture encoder comprises the steps of: _
(1) inputting a digital p1cture,
(2) in sa1d transformation parameter estimator, estimating a
transformation parameter using a picture stored in said frame memory and
10  said digital picture;. ' | | ‘
(3) inputting the estimated transformation parameter and the
: p1cture stored in said frame memory to said pred_lcted p1cture generator
(4 producmg a predicted pmture based on sa1d estimated E
transformatmn parameter, .
15 | (6) in said first adder ﬁndmg a: d1ﬂ'erence between said
- digital picture and said predicted p1cture,
' (6) in said d.lfferentlal picture compressor, compressing the
diﬂérence into differential compressed data,
| | (7) transmitting the differential compressed 'data, at the same
20 time, in said differential p1cture expander, expanding sald differential
compressed data to expanded differential data, | |
(8) in said second adder, adding the expanded differential
data to said predicted picture, and storing thereof in said frame memory,- .
wherein, said digital picture encoder is characterized by sending
25 coordinates pomts of predetermined N pieces of pixels and N pieces
coordmates points . transformed by said transformation parameter to sa1d

transmitter from sa1d transformation parameter estlmator and transmitting -

thereof together with said differential compressed data.

30 ~ 20. The digital picture encoder as defined in Claim 19; wherein a



{6) i pi cture conpressor, conpressing the =
diffe nce into differential conpressed data, 15. _ (7)
trans !, Hll ""ll " enti al corrpressed data to sai d _ transm.tter,
‘at the |d differential pi4kure expander, expandi ng
sai d .di fferent I a corrpressed data to expanded differenti-al data, _

(8) in said second adder, adding the expanded differential data to -

el o oL Wil 080 RS58Eke bR LG AR bghditly o
coor di nat es safl Predetd¥nfinBEeN YiedisX @bSrd@ifted pORItIapeihtPHdtbad of said

“transformed from said N pieces of coordinates point-by sald transformnmation
parameter, toostindtds pointitransforned fond shid N piecsst coordivated pofit to said
estimator, -and transnitting thereof together with said differenti al
conpr essed dransmitionr; and said differential cgnprissedidataals piansurittedntogithemns
defi ned g*l Pﬁ@fﬁﬁ wherein a - di fferent I al value between said N
pi eces t¥an toordi nates point and sai d coordi nat es p0| nt of N

‘pi eces pixels are sent |nstead of said coordinates"

21. The digital p1cture encoder as deﬁned in Claim 19; wherein a

differential value between said N pieces transformed coordinates point and

N pieces coordinates point of a previous frame are sent instead of said
10  coordinates .point transformed from said N pieces coordinates point to said -
transmitter, and said differential' compressed data is transmitted together :

' thereWith._

- 22, A d1g1ta1 picture decoder compnsmg a vanable length decoder,

15 a differential picture expander an adder, a transformatlon parameter

o generator, a predicted picture generator and a frame memory, wherein an
operation of said digital plcture decoder comprises the steps of:

(1)_ inputting data to said variable length _decoder,

(2) separating a differential picture data ﬁom said data,

20 _ (3) transmitting the d1ﬁ'erent1al picture data to said
dlﬂ'erentlal picture expander at the same time, inputting a number of
coordmates data and sa1d coordinate data to said transformatlon parameter
generator, -

_ _ (4) 1n said d1ﬂ'erent1a1 p1cture expander, expandmg sa1d

25 .dlﬂ'erentlal plcture data and transm1ttmg thereof to said adder,

() in said transformatlon parameter generator, changing a
parameter producmg method responswe to the number of transformatlon'
parameters, and producing a transformation parameter from said coordinate

" data,

30 .- (6) transmitting the transf_ormation parameter to the



p0| nW‘mﬁmal d. N pi eces coord| nat es poi nt to sai d-transni tter
t her ew

30 /ﬂ ”/ ntial conpressed data is transmtted together

/ ? ... 19. A digital picture encoder
“conpri sing
generator,

\—h

o o

arn mation - parametdd estinmator, a predict ed picture
rst adder a - :

th
fi
prechcted p1cture generator _
| (7) in said predmted p1cture generator producmg a predicted -
. picture using said transformation parameter and a p1cture input from said
frame memory, | o o B
5 '. (8) transmitting the pred:lcted picture to said adder,
| (9) in said adder, adding said predmted p1cture to said
expanded d1fferent1a1 picture, and proclucmg a picture,
(10) outputtmg the picture, and at the same time, stormg

thereof in the :&ame memory

10 .
| _23. ~The digital picture decoder as deﬁned in Claim 22; wherein
said coordinates data comprises a coordinates point of N pieces of pixels and
~ coordinates point trahsformed from said N piéces' coordinates poirlt by .a
predetermined linear polynomial function.
15

24. The digital picture decoder as defined in Claim 22; wherein
 said coordinates data comprises a coordinates point of N pieces of pixels anda
diﬁ'erential value between coordi-nates point. transformed from said N pieces
coordinates point by a predetermined linear poljrnomial and said coordinates_.

20 point of N pieces of pixels.

. 25. The digital pictuire decoder as defined in Claim 22; wherein |
said coordinates data comprises'a. differential value between' a ooordinates
'pomt of N pieces of plxels and a coordmates point of N p1eces of pixels of a

26 prev10us frame, and a dlfferentlal value between coordinates pomt
 transformed from said N pieces coordinates pomt by a predetermined linear
polynomial function and N pieces of transformed coordinates point of the

previous frame.

30 26, The digital picture decoder as defined in Cleim 22; wherein



: d] ff'e“r_enTTa‘I_"p"CT‘crre—tcmpre'ssor a di fferential pi cture expander, -a second

5 add and a transmtter; wherein an operation of said
di gi talm I],am Hgam coder conpri ses- t he steps of: -
(1) inpu cI ng an i cture, 43 - (2) in said
transfornation paraneter esti mator, estimating a transformation-
parameter using a picture stored in sai.d frane menory and 10 sai-d digital

picture, . g coerlnates datat eﬁﬁ% s ggp’i%&éé’googamﬁé b%%t%%&@éﬁs I gr’@ LO“

par anet er rane - menory

predicted ﬂe@btt‘miiﬁﬁeliﬁéﬂ polynomial function from sald'préd&demined N E)'ié‘déth ed

pi cture based on said-estimated transf ormati on paraneter,

- (5) in salad)oi'dmm:eapdmts. finding a di fference bet ween sai d dl gi tal
picture and said predicted picture, - _ (6) in said

differential picture conpressor, conpressing the . “di fference into

differential conpr the -

i 1o Bntial conpr Edsed d'a‘ﬁl‘%itaétpiﬁwes%ﬁ?eder as deﬁned)'m Rl 34 whorels

said coordmates data comprises a d]fferentlal value between N. p1eces-

coordinates pomts transformed by a predetermmed linear polynom1a1 functlon '

from said predetermmed_N pieces coordinates pomts and said predetermined

N pieces coordinates points. | -
10 | |
| 28. The dig'ital picture decoder as defined in CIaim 22; wherein
said coordinates' data comprises a differential value between N pieces
coordinates points transformed bya predetermined linear polynomial function
from said predetermined N pieces coordinates pomts and said N p1eces-'

15 coordmates po1nts ofa prev1ous frame.

29. '. A d1g1tal picture encoder compnsmg a transformation -
' parameter estlmator a predlcted picture generator, a first adder a'
differential picture compressor, a differential plcture expander a second
20 adder, a frame memory and a transmitter; wherein an operatlon of said digital
p1ctu_re enco.der comprises the steps of:
(1) inputting a digital picture, .
(2) in said transformation[parameter eStimator,. estimating a
transformation parameter using a picture stored in said frame memory and
25 said digital picture, _ N R
' (3) mputtmg the estimated transformatmn parameter and the
picture 'stored in said frame memory to said predlcted picture generater,
(4) producing a predicted picture based .o.n said estimated
- transformation parameter | |

30 E (5) in said first adder, finding a difference between sald.



'220 +i ey ne-sad—di-ffer ent i al p| cture expander, expanding said

diffe ' ressed data to expanded differential data, o
{8). gm LHH Uﬁder addi ng the expanded differential .data to
‘sai d and storing thddeof in said franme nenory,

mherein,_sald dlgltal pi cture encoder is characterized by sendi ng 25
. coordinates points of predeternm ned N pieces of pixels and N pieces

Cronam c1 el fiduld gﬂfifsﬁ@mfﬁ%’tﬁéﬁlwté’ﬁ@ffe?rgﬁﬂﬁ&@?ragﬁée[ ansm 1 ng
20, The di gital o L S amabigl @?mw%?’%?b‘@%@f vsn“?ﬁessmg the

pi cture’‘enco erein -a
d1fference into differential compressed data

_ (7) transmlttmg the d1ﬂ'erent1a1 compressed data to the h
5 transmitter at the same time, in sa1d differential picture expander, |
' expandlng said d1fferent1al compressed data to expanded differential data,
(8 in said second adder, addmg the expanded d.1fferent1a1
: data to said predicted picture, and storing thereof in said frame memory,
- (9 in said transfor_n__latlon parameter estimator, multiplying
10 said_ transformation parameter by a picture size, and quantizing, then,
encoding, and ‘transmitting a multiplied result to said transmitter, and

transmitting said differential compressed data together therewith.

30. A digital p1cture encoder comprising a transformatmn

15 'parameter estimator, a pred1cted picture generator, a ﬁrst adder, a
dJﬂ'erent1al picture compressor, a differential plcture expander, a second
adder, a frame memory and a transmitter; wherein lan operation of said digital
picture encoder comprises the steps of:

(1) inputting a digital picture,

20 | - (2) in said transformation parameter estimator, estimating a
transformatmn parameter using a picture stored in said frame memory and
saJd d:lgltal picture, '

(3) inputting the estlmated transformatmn parameter and the .
picture stored_1n-sa.1d frame memory to said pred1cted picture generator,

25 | 4 produmng a predlcted picture based on said estimated

" transformation parameter, ' '
(5) in said first adder, ﬁndmg a d1fference between said
digital picture and said predlcted picture, |
(6) in said differential picture compressor, compressmg the

30 dlfference into differential compressed data,



41 differential value between said N pieces transforned coordinates
poi nt and sai d predeterm ned. N pieces coordinates point are sent

i nste oordinates point transfornmed fromsaid N pieces
coordﬂmmumdm,t"mm"g transmit#ér, and said di f_ferent ial
conpressed data"i s® tr’ansmtted t oget her 5 therew th. :
21. The digital: picture encoder as defl ned in d aj m 19; wherein a

‘differential val ue bet ai d N S t sfor d coor di S p0| nt. and
N pi eces coordinates poi ﬁ? @ SOmpre éﬁ‘ taf tagthe 10

coor di nat esgginginitied 1S40 IR dar)ﬂé“ &?ﬁé’ %p'ssffsd&fé%ﬂhaﬁt BB Naganddd) ¢
' expandmg said differential compressed data to expanded differential data

| (8) in ‘said second adder adding the expanded d1fferent1al
5 data to said predicted p1cture and storing thereof in said frame memory,
“ wherein, said d1g1tal picture encoder is charactenzed .by_ﬁnding_
an 'e'xponent. part_ of maximum value of said transformation parameters in .
said transformation param_eter estimator, normaIiZing said transformation
parameter with said exponent part, sending said exponent part and the
10 norm'al_ized transformation parameter to said transm'itteﬂr,.and transmitting

said differential compressed data together therewith.

31. A digital picture decoder comprising a variable length decoder,
a differential picture ‘expander, an adder, a transformatmn parameter
15 expander, a predlcted picture generator and a frame ‘memory; ‘wherein an
_ operatlon of said digital picture decoder comprises the steps of:
@ inputting data to said variable length decoder, |
" (2) separating a different_ial' picture data from said data, |
3 transmitting the differential picture data to said
20... _differential picture expander, at the same time, inputting a compressed
 transformation parameter to'said transformation parameter expander,
' (4) in- said - dlfferentlal p1cture expander, expandmg said
d1ﬂ'erent1a1 plcture data and transmlttmg thereof to said adder,
(5) in said transformatlon parameter expander, dividing a
| 25 picture size into said 'compreesed transformation parameter multiplied'by a
picture size, and expanding the division result into the transformatlon-
"parameter o .
(6) transmitting the transformation parameter to' the
predicted picture generator, | .

30 o (7) in said predicted picture generator, producing a predicted



5 t=ransmtter and said differential conpressed data IS transmtted t oget her

t her 22. A digital picture decoder conprising a
vari imm,ml !W”,lu m,e a differential picture expander, an adder, a
 transfor frat f on" pat arfet er.  generato#§ a predicted picture generator and
a frame nenory; wherein an operation of said digital picture decoder
conpri ses the steps of: (1) |nputt| ng data to said

arianie | ol Pcﬁn?}%%d%éﬁ trapsformatipn pprameter and'a BIRAE P Bom said

transmttig m& erentlal picture data to said : differenti al
pi cture expander, the sane tinme, inputting a nunber of - coordi nat es

- data and said coordl nat @)@Q&ﬁsﬁﬁtﬁ%&éﬁﬁdﬁd@d@éﬁu@ét@%ﬁﬁi@d@& :
" gener at or, in-said differential picture expander,

expandi ng said 25  dif{®r eadding padd upredisted  pinture ate nisaid ngxpandedf 't o
sai d adder '
dlﬂ'erentlal picture, and producing a picture in sa1d adder,
(10) outputting t_he picture, and at the same time, storing

thereof in the frame memory.

- 32. A digital pictnre decoder co_mprieing a Variapie length deeoder,
" 10 a. differential - picture expander, an adder, a transformation parameter
expander, a predicted picture generator and a frame memory; wherem an
operatlon of said digital picture decoder compnses the steps of:
(1) inputting data to said variable leng'th decoder,
(2 separatmg a differential p1cture data from said data
15 _ ' ' | (3) transmitting the differential plcture data to_ said
differential picture expander; at the same time, inputting an'exp'_onent part
and a normalized transformation parameter to said transformation parameter
expander, .' -
| (4) in said differential p1cture expander, expandmg said
20 d1fferent1al p1cture data, and transm1tt1ng thereof to said adder,
(5) in said transformatlon parameter expander d1v1dmg said .
normalized transformatmn parameter by said exponent part, expand.lng the
_ d1v131on result to the transformatlon parameter,
| (6) transmitting the transformatlon parameter to the
25 predlcted plcture generator, '
(7) in said predicted p1cture generator, producmg a predlcted'
plcture using said transformation parameter and a picture input from said
frame memory, | |
| (8) transmitting the pred1cted p1cture to said adder,
30 o (9) in said adder, adding said pred1cted prcture to sa1d



(5) In sad transformatlon pararreter generator changi ng a par anet er

prod nsive to the nunber of transformation

par amuﬂgmfmﬂm ﬁllﬁl ng a transformation paraneter fromsaid coordinate
*3 transmttln@7thetransforrratlon paraneter to

the - _ : 42 pred| cted

- picture generator

: expanded d1fferent1al picture, and producmg a pictiire,
-(10) outputting the p1cture and at the same time, stonng

said picture in sa._ld frame memory.



Ty

: ( 7) in said pfedi cted picture 'gen'erator pr'oduci ng a 'predi cted pi cture

usi ng sald transformation paraneter and a picture’input from said frame

menory, -5 . _ (8) transmttlngthe predicted p|ctureto_sa|d
" adder, (9) in sai d4 dder, adding sai.d predicted

picture to said . expanded .differential plcture and producing a

pi cture, (10) outputting the picture, and at the sane

time, storing ‘thereof 'in the frame nenory: 1Q,. : 23. The

di gi t al ‘piAbstractdecoder as defined in O aim 22; whérein said -

coordi nates data conpri.ses.a coordinates point of N pieces of pixels and
coor di nat es poi¥the mrasmtolmmtimrpremdesl\hmmdencmrdilandeaﬁiewomﬂﬁﬁgitala

redetermned I| po om al functipn. 15 - 24. The digital
B. cture d@EHE @*%ﬁeuwceﬂaqf qzierm sealize high gecisian dransfesmdat a

conprises v?itﬁ%’ssddﬁghﬁfy BP LY nsfd erred AagsSon en appa{(realrdeter of %he digital p1cture
| 5 data is not an 1nteger but has numbers of digits, to Whrch the Affine

_ transformation can be apphcable. The encoder/deccder .comprrses the'
. following elements: . ' _ |
._ (a) picture compression means for encoding an input picture and |
compressing the data, | | ' ' |
. 10 “(b) coordinates transform ‘means for outputtmg coordinate data
| ‘'which is obta.med by decodmg the compressed data and transformmg the
~ decoded. data into a coordinate system
(c) transformatron parameter producmg means for producing
transfermatron parameters from the coordinates data,
15 o @ predrcted p1cture producing means for producing predicted picture'
from the input picture'by the transformation parameter, and
(e) transmrssron means for transmlttmg the compressed picture and _

the coordinates data



-differential value between coordinates point transforned from said N pieces
coordi nates point by a predeterm ned |inear polynomal and said coordi nates

20 point of N pieces of pixels. _ ' :25. The digital picture
~decoder as defined in Oaim22; wherein sai d coordi nates data
conprises a differential value between ¢ogar di nat'es poi nt of N pieces

a
of pixels and a coordi nates point of ng(éc of pixels of a 25 previous
frame, and a differential val ue between coordinates point transf or med
fronlsmF;ripgpges coordi nates point by a predeterm ned |inear
pol ynom al function and N pieces of transforned coordi nates point of the
previ ous frane. 30 _ 26. The digital picture decoder as defined

in Caim?22; wherein
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43 sai d coordi nates data conprises N pieces coordinates points

transforned by a predeterm ned |inear polynomal function fromsaid
predet erm ned N pieces coordi nat es points. 5 27. The
"digital picture decoder as defined in Caim22; wherein sai d

coordinates data conprises a differential value between N pieces
coordi nates points transformed by a prghtet b5y ned |inear pol ynoni al
function

Fig. 2
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- from said predeterm ned N pi eces coordinates points and said predeterm ned

N pi eces coordi nates points. 10 28. The digital picture
decoder as defined in Caim22; wherein sai d coordinates data

" conprises a differential value between N pieces coordi nates points
transforned by a predetermnined |inear ol ynomi al function fromsaid
predeterm ned N pi eces coordi nat es poﬁSVé lahd said N pieces 15 coordinates
points of a preV|ous frame. 29. A digital picture
encoderFEo |n t ransformation parareter estimtor, a predicted
pi cture gener tor, first adder, a differenfial picture conpressor, a

a franme nenory and a

differenti al plcture expander, a second 20 adger,
pi cture encoder

transmtter; wherein an operation of said digital

conprises the steps of: 1) inpwting a digital
pi cture,
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‘(é) in said transformation paraneter estimator, estimating a
- transformation paraneter using a picture stored in said frame nmenory and 25

said digital picture, (3) inputting the estinated
*transformati on paranmeter and the picture stored in said frame nenory
to said predicted picture generator, ' - (4) producing a

predi cted picture based on said estindbedl 5 transformati on paraneter, 30
(5) in said first adder, finding a difference between said :

Fig. 4
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-digital picture and said predicted picture, (6) in said
differential picture conpressor, conpressing the difference into
di fferential conpressed data, (7) transmtting the
“differential conpressed data.to the 5 transmtter, at the sanme tine, in

said differential picture expander, 3x anding said differenti al
conpressed data to expanded different iV a, (8) in
sai d second adder, _addi ng the expanded differenti.al data to said

pr edi ct i aQug e, =nd storing thereof in said frame nenory,

(9) in said transformation paraneter estimator, multiplying 10 said
transformati on paranmeter by a picture size, and quanti zing, then,
encoding, and transmtting a multiplied result to said transmtter, and
transmtting said dil™erential @pnpressed data together therewith.
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- 30. A digital picture encoder conprising a transformation 15 paraneter
estimator, a predicted picture generator, a first adder, a
differential picture conpressor, a differential picture expander, a second
adder, a frane nenory and a transmtter; wherein an operation of said

di gi tal pi cture encoder conprises the steps of:

(1) inputting a digital picture, 20 é/15S (2) in said
transformation paraneter estimtor, estimting a transformation
parametpr Jsigq afjicture stored in said frame nenory and said digital
pi cture, _ (3) inputting the estimated transformation
paranmeter and the picture st ored(iA)said franme menory to said

predi cted picture gegsr t@r, 25 ' (4) producing a predicted
pi cture based on sai tY¥mat ed transformati on paraneter,

(5) in said first adder/ finding a difference b%é?ﬁe said di gital

pi cture and said predi ¢ted picture,

(6) in said
differential picture &gpre _

(B)

604



.30 difference into differential conpressed data, 45

(7) transmtting the differential conpressed data to the transmtter,
~at the same tinme, in said differential picture expander, - expandi ng
-said differential conpressed data to expanded differential data,

(8) in said second adder, adding the expanded differential 5 data to said

predi cted picture, and storing thereof7yﬁ1§5id frame nenory, '

Fig. 7
(A)

G




-~ wherein, said digital picture encoder is characterized by finding an
exponent part of maxi mum val ue of. said transformation paraneters in _
said transformati on paraneter estimator, normalizing said transfornmation

" paraneter with said exponent part, sending said exponent. part and the 10
normal i zed transformati on paraneter to_said transmtter, and transmtting
said differential conpressed data togd8iéi Hherewith. _ - 31.
A digital picture decoder conprising a variable | ength decoder, a
differeF jl g St expander, an adder, a transformation paraneter 15
expander, a predicted picture generator and a frame nenory; wherein an
operation of said digital pi ihure decoder conprises the steps of:

(1) inputting data to said v abl e | engt h decoder,

(2) separating a differentiaGpicture Bdta from sai d data,

(3) transmitting the differef al picte data to said 20 differential
pi cture expander, at the sarm\t?ime, in@tting a conpressed
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. transformation paraneter to said transformation paraneter expander,

(4) in said differential picture expander, expanding said

differential picture data and transmtting thereof to said adder, .
~- (5) in said transformation paraneter expander, dividing a 25 picture size

Into said conpressed transformation paraneter nultiplied by a pi cture
si ze, and expandi ng the division resud A #tD the transformation

paraneter, _ (6) transmitting the transformation

par arretF flo @hg 9 preedi cted picture generator, 30 (7)

in said predicted picture generator, producing a predicted
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- 46 | pi cture using said transformati on paraneter and a picture input

fromsaid - frame nenory, (8) transmtting the
predi cted picture to said adder, ~(9) adding said

" predicted picture to said expanded 5 differential picture, and producing a
picture in said adder, . ' 10) outputting the picture,
and at the sanme tinme, storing thb{}zf1i the frame nenory.

32. A dwgiral pict?rtldecoder conprising a variable |l ength decoder, 10 a
differe tiél gittu e“expander, an adder, a transformation paraneter
expander, a predicted picture generator and a frB&Re nenory; wherein an
operation of said digital picture decoder conpri €3s the steps of:
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. (1) inputting data to said variable | ength decoder, '
() separating a differential picture data fromsaid data, 15 :
(3) transmitting the differential picture data to said di fferenti al

- picture expander, at the-sanme tinme, inputting an exponent part and a
normal i zed transformation paraneter to said transfornati on paraneter -
expander, (4) in]dajbldbfferential picture expander,
expandi iaié 20 di1‘ferenti al picture data, and transmitting thereof to
sai d adder, . 1 (5) in said transfornmation paraneter
expander, dividing said normal i zed transformati on paranmeter by said
exponent part, expanding the division result to the transformation
par anet er, (6) transmtting the transformation :
parameter to the 25 predi ctgpi cture generator, (7)
in said predicted picture ge ator, progducing a predicted pi cture
using said transformati on parfaneter and Opi cture input fromsaid

frame nenory, - o
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(8) transmitting the predicted picture to said adder, 30

(9 in said adder, adding said predicted picture to said 47
expanded differential picture, and producing a picture, _
-(10) outputting the picture, and at the sane tinme, storing sai d
picture in said franme nenory. ' .
| | 12/15
Fig. 12
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List of elements
input terminal -
first adder

encoder

output terminal

decoder

second addér |

first coordinates transformer

second coordinates transfoz_'melf '

motion‘detector

motion compénsator

frame memory

target picture

coordinates system -

parameter undergone a coordinates transform
ditto

input terminal

data analyzer

decoder |

adder

output terminal

coordinates transformer

motidn_ detector

frame memory

input terminal

variable length decoder

differex_ltial.picture expander |

adder '

output teiminal

transformation parameter producer
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807
808
901
903
904
905

- 906

907
908
909
910

911

15

20

25
1104

- 30

1001
1002
1003
1004
1005

1006

1007
1008

11009
1010

1101
1102
1103

1105

1106
1107

1201
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fraine’ memory

predicted picture producer .

input terminal

.transformation parameter estimator

first adder

differential picture compi'essbr

transmitter

output terminal

predicted picture producer.

frame memory

differential picture expander

second adder
input terminal .

- variable length decoder
differential picture expander
adder
output té_rminal |
transformation parameter producer .
franie meniory .
predicted picture producer
switch |
switch
input terminal
variable length decoder
differential picture 'expandér
first adder
output terininal '
transformation parameter expander
frame memory '

input terminal
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- 1203
1204

1205

1206
1207

1208
1209
1210
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transformation parémeter estimator
adder

differential picture cbmi)ressdr
transmitter |

second adder

predicted picture producer

frame memory o

differential picture expander'
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