The d'nvention relates to an adaptive process for encoding and for decoding
of a series of inmages by transformation, and a device for inplenentation of
this process. The aimof such a process is to reduce the quantity of
information to be transmtted, or to bg stored, when video images have been
put.into digital form Encoding and decoding of a video inage, in whi ch use
| de of a two-directional transformation of the cosine, Fourier,
Hadamard, Haar, or Karhunen-Loeve type are known. The encoding consists .
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The IEEE article "Transaction on Communications", vol COM-32,
no. 3, March 1984, describes an adaptive encoding process consisting of .
_ quantifying the transformation coeffic:.ents in such an adaptive manner ' )
that the blocks of coefficz.ents with a high energy content are quanti- L
fied Wlth a larger number of quantification 1evels and a larger number '
a,,,j of code bits than the blocks w:.th a low energy- content.‘ The image is _
divided into 16 x 16 blocks. The digital values representative of the .
points of each block are transformed by cosine transformation and then
the transformation coefficients thus obtained are compared with a _
threshold.. 'l‘he coefficients higher than this threshold are standar-'
dised. by multiplying them by a parameter supplied by a dev:.ce for '
_regulation, of - the. transmiss:.on flow. e

The coefficients thus standardised are next quantified and S,

R

then encoded by a Huffman code, and are stored in a buffer memory _ .
-regulating the flow of the tranission 'I'his buffer memory stores the
. information to be transmm:ted at a variable rate, this rate dependinq

on the 1nstantaneous energy of the image, and it reconstitutes this



2 information with a constant flow. The extent to which this buffer nmenory.
s fil'led and the flow at. its input are nonitored and deternine the val ue
I the standardisation parameter. After the transm ssion, the information
ariives wth a constant flowin a buffer nenory which restores it-with a
variable flow to a Huf fman decoder. The trafsformation coefficients are
-M st andar di sest andar dtandardi sation paraneter the reciprocal of that
sed for the encoding, this inverse paranmeter being calculated by a flow
regul ation device which nonitors the extent to which the buffer menmory is
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izones of the images, since. eye Is sensitive.to the slight difference in -4
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Ipredi ction coefficrent etween 0 and This coefficient Kis:- Syar

xdependl ng on t he rzaeenskituked doages éFe‘?ﬁsW'ﬂﬂ RORESTcYheR fhey represen |
which are- slightly animated or completely fixed. 1In the latter case,

two defects appear there is seen to be a filtering of the high and
medium spatial frequencies, this filtering corresponding to eliminatio
of the low energy coefficients which have a value lower than the

i abl e
scenes

threshold- and demarcations are seen between the blocks in the unifor

' zones of the images, since the eye is sensitive to the slight differen
TR brightness in the uniform zones. '_ ' T
e Processes are known which make additional use ‘of the correla

tion esisting between the transformation coefficients of two success:."
images.:j 'rhis correlation is particularly high when the images repre
a slightly animated scene. Patent application EP-A-123,456 describes
. such a process, consisting of transmitting the transformation coeffi _
cients when the scene is very animated, and of transmitting the- values
of the difference between a transformation coeff::.c:.ent and a predict:.o
when the scene is slightly animated. The prediction is equal to the
product of a homologous coefficient for the preceding image, and a

' prediction coefficient, K, between 0 and 1. This: coeffic1ent K is

| var:.able dependmg on the rank of the coefficient.to be- encoded and -
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t'dependi ng on the correlation existing between the transformation
c@effrcients of the two successive inmages, i.e. depending on how ani nmat ed
tHe scene is. Thus, the encoding can change gradually fromthe intra-i nage
type to the inter-image type, depending on the extent of animation of the
images. The fixed scenes and the busy Scenes can be reconstituted with
god quality. The aimof the invention is to propose a process whereby the
amount- of conpression of the information can be further inproved, w thout
degrading the quality of .the reconstituted i mges. The object of the

Il nvention is & Qﬁ&EHQSSn(Eaascdﬂrenétﬂoﬂ paistingybarwesin @hﬁ ghanqﬁgrpaﬁ;on
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animated or sli ght | y. @he mnggglt ofebke inygntion is a process consisting

transnmitting the wte&mtae&saefmecameﬁest ae bl ock tin
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of information occupying the buffer memory._ _
According to the invention, an adaptive process for encoding

and for decoding of a series of images by transfomation, each image
po:.nt being represented by a digital value, the encoding consisting ' -
of dividing ‘each image into blocks of po:.nts and of applying a two-
dimensional transformation to each block so as to obtain a matrix of
zes | values termed transformation coefficients of the block, and consis—
ting, for each block of po:.nts, of:
-, discriminating whether the block represents a very
) animated or slightly animated scene, . ' '
nt : .- transmitting the values of the transformation coefficients S
- -of the block in the first case, or the difference in value of these |
| . coefficients, with respect to the value of the homologous coefficients o
‘of the homologous block in the preceding image, in the second case,.
m, ' | N transmitting information indicating whethex the block
i represents a slightly animated or very animated scene; ' _
the decoding consisting of applying to the transmitted values corres— .
nding to one block,’ a transformation which is the reciprocal of the_-- o

. transformation applied for its encoding if this block represents a

very animated scene; .




anhd further consisting, if the block represents a slightly ani mated
cene,” of determining a value of the coefficients of this block, by adding
o the difference in value of each of its coefficients respectively to the
al ue of the honol ogous coefficients of the hgnol ogous bl ock in the
rrecedi ng i mage, before applying the inverse transformation; is .
haracterised in that the encoding further consists of applying a weighting
o the values of the coefficients'and of the coefficient differences, 4
efore transmtting them wndhrartgepalfl; §i;g0i ficance for the coefficients
and the coefficientndififigrences correspondi na'to {h2 Ri6Gk Hsaresents a slightly
tequenci es of the image, W th’ 'r°§s‘5%‘i??-’m{~‘bm8he'svl_oerdSES:ﬁarweﬁﬂiéiQn{:Qeoth}%‘s
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transfoim_atipn to them.

. € to the ‘values
. the differences before applying the inverse

- The invention will be better understood sng other deﬁailQ -
. bgcofe_ apparent with the help of the following description and :
of 1§s accompanying figures; i _

- figure 1 gives a general"di‘agrambf an embodiment of ‘an

encoding and decoding 'system ‘imp} ement

 Gescribed, in\q .the known- Pmcess Previously

- . Tl9NEes 2 to’5 give graphs illué.trating the process

according to the invention; . ' ' ®

- figure 6 gives_a.-gene;al" diagram- ofx-t-xﬂ .example -of an
embod.ment of an 'encgding q.e\__rice' ac'co'rdin'g"ﬁb the irivention-

L -‘fﬁgure 7gives a ‘general "&iaigram'of an example of an
embodimentof a..: decoding device géco‘rdinq to ﬂthe im.rention*..
L In-'---oq?:“__e_'xample .of' an embodiment the proii:é'ss'-aééo'rding"to
theinvention makes use of the cosine transformation When this is
. ;p?lied ...to. a 's?i:ég '6f digital x-ré.lties £(37k) representative of thes
po_J.nf.s“. of_. an .ima"ge,"whe’r'e'-j' and. k vary from 0 to N-1 and indicati

the line and '.'t.he column c'ént'aining: the point, o o
coefficients obtained are : - |
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the transformation



nerr] where u, v =0, 1, ..., N1, and indicate respectively a line and a
fum of the matrix of the transfornatlon coefficients, and where: [err]
The inverse cosine transformation is defined by [err] Figure 1 gives a
geheral . di agram of an encodi ng and decodi ng system i npl enenting the
process described in the docunent cited above. The inmages processed are
mgnochronme vi deo i mages constituted by two interlaced franes, each frame
bei ng processed as an i ndependent inmage; This exanple of an enbodi nent
conprises: a cosine transformation device 1;. a threshold subtraction device
2;. a standardi sation device 3§ quntlflcatlon and encodi ng device. 4; a
first flow regglatjon W&l -Fa apcong )l qusr e@itBlon é&vt@lﬁ_‘ﬂam
decodi ng device 7" an |nyé?se sﬁandaﬁﬁlsatlon devﬂ@b 8, a devi c®N9 fo
addi'tion of the threshold value; and an inverse cosine transfornatlon
device 10. The device 1 receives.a series of values f(j,k) representing t he
O s of WEehel W2 OF 12 [T vk R IR rd SEE ALy 131106 30 o
reconstitutes a series of varues F(u,v are transformation
coefficients i¢plumnref she ea@m:bpécirbecéﬁeﬁfpmqtﬂ@nef&@ﬁfwl&ﬁfés» apfivhezpees
F(u,v) are applied to an input of the devite 2. which calculates the
di fference between this value @ ﬁg a ﬂlxgg kpr shold value T. It
reconstitutes a value [err] such th ?err] The subtraction of this
t Regshol d has the effect of redUC|ng nDst of the coefficients tao the val ue
zero and thus limts the nunbeof= ¢0gkf WFLYNLS LONRS - quantified and
therefore the quantity of informa- tion to bé trahsmtted. The val ue [err]
isﬁ?pplied to one input of the standardisa- tion device 3 which receives on
andther inpu; a val ue [Feerinveesereesineahehnsformation. is defined by

5
c
T

N-1 N-1

f(i,k) = Z Z C(u).C(v}.F(u,v) cos Q-HLZ,%‘-’I- . cos Lz-kz’—l:‘)‘-'l (2)
. =o- v=0. . L L .

i

where u, v=20, 1, eens N-1

Figure 1 gives a general. diagram of an encoding and decoding
system iniplementing the process described in the document cited above
The images processed are monochrome video .images constitute_d by two
interlaced frames, each .frame being :.e'processed as 'an independent_ image.
This example of an embodiment comprises. a co'sine transformation
device 1; a threshold subtraction device 2, a standardisation device
3; a quantification and encoding device 4; a \‘fir-st flow 're'gul'ation
dev:.ce 5; a second flow regulation dev.ice 6;: a decoding device 7;
an inverse standardisation dev:..ce 8-- a dev:.ce 9 for addition of the

) threshold value; and an inverse cosine transformation device 10.

| _ 'l'he device 1 receives. a series of values f(J .k) representing
the brightness of the points of a frame, via an input terminal 13,

-"-and reconstitutes a series of values F)(u,v) which are transformation

: coefficients in turn for each block constituting each. frame. The
values F(_u,v) are applied_ to an input of the device 2 which calculates

the difference between thi"s_ value and a fixed threshold value T. It

reconstitutes-a value FT(u,v)_. such that:’ ‘~\_.




di sation paraneter. The device 3 possesses an output supplying the

st andar di sed val ue [err] . The standardi sation thus obtained by the

devi ce 3 enabl es the range of values of the coefficients to be adjusted so

t hat optimum use can be made of the nunber of bits fixed for the subsequent
encodi ng. The standardi sed val ue of each tragsformation coefficient is
applied to an input of the quantification and encodi ng device 4. The
gquantification consists sinply of converting a-val ue expressed with a
floating point into a whole value. Thus a certain nunber of val ues between

O and | are replaced by the value 0, and this reduces the nunber of -
significant coefficients t e trangm tted., T ogf fL.ci ent F(0,0) which
-corresponds to the first cg'é@f‘f)c'l ent u'é'?'fhe"%?ﬁ’éf’ 'ng of the matrix of the
transformation coefficients of a block, is encoded in a special manner so.

as to prevent the differengeg, yL brgd ght ness f 0 | ock to anot herzf rom
bei ng perceived by the eyeﬁT hél"g_ codeffici ethf liE‘sg'r’m'q)ua t?f l.ed linearly é%{:l S
then encoded by a code of nine bits. The other non-zero coefficients are
encoded, as far as their VRRPUBLHACHICRHT LhiRItBEsEwIANDdH EhRf PRt pfereducing
concer ned, by readbsg oretReebétakyeddsOtd tthe valhleeserdf abd@nyal1iasteeeldftber
according to a Huffnman %ode. The encoded. val U(;%r of sgch a . code have a .
variabl e | ength b3f SHPEFLTPBET &F RD PRI LR AT B TEERTT P ELTE i Ph&at nforma-
nesessitati ng sepaiat itonbé nirenswtian. Furthernore, the encoded val ues of
shortest length are alloc .0 t coef.ficl € ' [ 2CL ¢ cm
7. addresses whi ch appear ?r%%?v ?l(r?lgqﬁgr‘ﬁ’?); lvsm%é?q'ggét%ﬁ%‘%%@gpgs%fageeeé%a%{%gdlsa
transformati on co&ifn deeinss 3i vhighdeecelves gudmedbenfinpakie vabid frrenmed; stander-
encoded by the i,ndexaQbnidaahéti® . anfhel B i8IS poQbeddes £PIUEPIY BubdiS i R
of the block but by an encodi ng by. ranges consisting of taking as address
the length of a rapgmavhesda timecbef ¥ Pti ense haugaaasbaglon MalsugotdiRea by the
matri x of the coefficients being Tw through in a well-determ ned order.

Fi gure 2 represen@svidees3ufifabled aheé angaest Ghlddscoffhei coedEidicns ff Batadiusted

coefficients of asgl&%lt(: g‘prl:dmrng%rsgsgaq} getmha ezéig%:ﬁg'number of bits fixed for the

subsequent encoding.

The standardised §a1ue of each transformation coefficient is
applied to an input of the quantification and encoding dewvice 4. Thé
quantification consists simply of converting a.- value expressed with a
floating point into a whole wvalue. Thus a certain number of values _
between 0 and 1 are replaced by the value 0, and this reduces the
number of significant coefficients to be transmitted.

N ' The coefficient F(0,0) which corresponds to the first

~ coefficient of the first_line of the matrix of the transformation

coefficients of a block, is encoded in a special manner so as to
prevent the differences in brightness from one block to another from
being perceived bf the eye. This coefficient is quantified linearly
and is then encoded by a code of nine_bits. The other non-zero
coefficients are encoded, as far as their values and their addresses
in the matrix are concerned, by reading'respectiQely from two tables
of the values encoded according to a Huffman code.

The encoded Qalues of such a code have a variable length
but are selected so that they are identifiable without necessitating
sepafation information. Furthermore, the encoded value§ of shortest

length are allocated to the coefficients having the respecti?e
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path defining the order in which the coefficients are considered for this
encodi ng by ranges. This order is also the order in which the coefficients
*F(u,v) are supplied by the output fromthe cosine.transfornation device 1.
Such a path has the advantage that it encounters |long ranges of zero val ues
and this makes it possible to reduce the gquantity of information to be
tyansmtted. The first flow regulation device 5 receives the val ues encoded
by the device 4 with a variable flow and reconstitutes these same encoded
values with a constant flow on a transm ssion Iine 12. The device 5

conprises an of t_regis d ffer conprl.ses contr means for
MONi t OF | ng the c}d?:% ses g:l’x (Ek{ ﬁ. eragrgfng t l%% %uc?n];:(ﬁg e g;r)mtatlstlca?l s ud %
st andar di sat i omw&kwﬂbrm@ﬁlbe mﬁprJ@@tSOISt madelevi ce 3. An i nput of the

second flow regul ationevigigels bt SRANESIARY IO hg At ARITESE YN chd Ne 12 so
as to receive the encoded values and to store themin an offset register

used as buf f er ind&x stitiFst 1 imeomnd ee dedrE %6 irs CoRRedrethe Balis ApUtheof t he

decodi ng devi Cgiobx Bk Qytﬁufenéédm;twsrdﬁqésceox?sﬂshﬁ@ré@eeéxﬁqgt& alaidaput of
the i nverse standardi sati on device 8. The decodi n?ﬁdew ce 7 sup g’l i es

decoded val ues™ PRI®YAEF At rF?\?eel”UﬁTes BearE et ortRdayart HPES &A%t of the
. val ues encodedtmcﬁatﬂﬂmgftmleacdrkfff&ammam_nng fthtdughgirnfa e -Aetdr@iined
registers in the regul ation devices 5 and 6 is constantly bal anced. Contr ol
neans |ntegratec1d| nto the device 6 generate the same value D which is
supplied to an input offigiee RnvenrseentisahRangbeatietn aweper ofgtheThatdevete 8

recel ves on angiliglokifiiby BolekiineatPRk £a0. tha ASHAdNG deyise.dy and it

| tiplies this value by D so as to reconstitute a transformation
" cOBfficient vaP defirgnatheuPERRT if JFMiFR&hGetoEEiBienss RFtnettdderast 4ar

i nput of the, dawscen&oélag @déhﬁéém Ofikherdelr £5hokd tnal side@Nth R i teRet
fromthe device i S conne eg to an input of. the invggg}gtﬁosine

transfor mat i onc‘EFeﬁfl"Ebe"fﬁ F WAESuBRRYGRY tie TR PRERY Y. BriitEdPed to an
output term nai:raln]sfafmhtﬂuppienvw a .S esuchsa attldeod et avadtage sthatatities. The

device 9 adds Lhe hLeshold AALUe orT.4g bioekalieentl 05 G05LLLELANS rom -

whi ch a val ue TS “SUDET & vice 2 at t
encodi ng. Last kgdudeectitke grantity %lﬂ-fl@?%ti-% tPri%%rtS@%!;Ffﬂb trans-

The first flow regulation device 5 receives the values
encoded by the device 4 with a §ariable flow and reconstitutes these
same encoded Qalues with a constant fléw on a transmission line 12.
The device 5 comprises an offset register used as buffer and- comprlses
control means for monitoring the filling of the reglster and for
determining a standardisation value D to be supp11e§ to the device 3.

An input of the second flow regulation device 6 is connected
to the transmiésion line 12 so as to receive the encoded values and
to store them in an offset register used as buffer. An qutput from

. the device 6 is connected to an input of the decoding deVice 7. An
output from the dev1ce 7 is connected. to an input of the inverse
standardisation device 8. The decoding dev1ce 7 supplles decoded
values at irregular interQals because of the variable lenqth of the
values encoded according to a Huffman code. The filling of the buffer
registers in the regulation deQices 5 and 6 is constantly balgnced.
Control means intégrated into the. device 6 generate the same va;ue D
which is supplied to an input of the inverse standardisation device 8.
The device 8 receives on another input a value supplied by the decoding
device 7 and it ﬁuitiplies this.falue by D so as to reconstitute a

transformation coefficient value.




r-mat i-on whi ch reconstitutes the brighthess val ues of each point of each
‘ock.” The process according to the invention differs fromthe known
rocess by the use of an inter-inmage encoding for the inages represen-
‘ng slightly animated or fixed scenes, while retaining an intra-inmage
ncoding simlar to that described previ ousl?, for the inmages represen-
Nog-strongly ani mated scenes. The use of an inter-inage encoding for the
| i ghtly ani mated scenes enabl es the correl ation existing between two
uccessive inmages to be exploited. The essential visual -information of an
mage corresponds to the |&westPupirémlthé rdeyiend@ ¢s amdettrd katdnefinput of the
orrespond to the 4l C k&4 S X Off ol | O
oefficients of tkﬁegicfsémggggxfm%leiﬁi?%%‘soﬂ%% im?(’riggﬁ%l&nvt ureo%g%ra?‘g%%t%t ghe
NgZag path defi négvige Pi Hucennectefcia apj Pppt (@fethe cingRree CREERS dransfermation
eneral have a hi gaveengy Whesputtfivn’ oid aubite toefd cehRitsa hRY &n otk
nergy. In order to opt ip a gecod d i mage havi ng'a 1.ni nal qualitg t he
ncodi ng and the FEEBHRNg hTF THRBIIDASYIFE I PETPISE PO RS valissh ofhe
he first coefficidenice of addsethe ahsésholdt valne COabf titd ®@ALlugdEbEi the Yb&ffidients
series of inmages r, i | JY rofd sceng, it 1S
seless to trans mf?g% ﬁ@g%%uggf%éf Q%Aeg/]? ?#lisr{;%%::%%fb & i"-jtéciégg < gf 5% r%en%?mrefﬂi of
or each inage sirfbe engsodingd;al kastlyathe dexire| 1Q tPesfdrmsntlon d niversaype cosinehbrans-
8xt; however it i fAd6RtikhCrdiBhstRubsSRAE BribRE, R YoSeaf of REcH QdiAV S
oefficients which enahle the fine details of each 1nmage to be _
feconsti t uted, dettaf? P1eFfch t he eye has anple tinme to perceive precisely

1ep the scene is slightl ymanpreiegs fiicobdiRdto Hhe DEveneSSn G ELEYE PPord @hb N@iown

i nvention therefore consﬁst& of tr nsrri,téi ng the val ues ‘;[)f tFQe_

ransf or mati on co&FPFEI%eRY -6 “&h °F fiyd™cer mﬁfeﬁn?‘ﬂ%“‘?a FeF PPESR FERTESEN
very ani mat ed scendng sligktlyhanimgted tdy Aited\scergsi, fwiddacsetaisipeahf imtiranicmge
corresponding to t r 248 high ' fre¢ |,eSg d . _
transmtting the vegrg?git\‘ﬁgons (%?Pl(:jtﬁe tr aﬁgg%ri%?i%ﬁggﬁgﬁ #’ f cﬁoern?'ge 5‘% 118 fﬁ%ﬁeesen
with respect to tHénpratrerylyganimed deenes -heBhe jusagefs apejtesecinage endoghing yfor

ani mated or fixed 3668 qntNP ahBilitchi Qanks énaslweﬂsiwrﬁaﬁeﬁmu@ bbfien
obt ai ned being used in order to transmt with nore bits the values of the
two successive images to be exploited.

The essential visual information of an image corresponds to

coefficients

the lowest spatial frequencies and the latter corresyond to the first
coefficients of the matrix of the transformation coefficients of this
image wheén this matrix is run through following the zigzag path'define&
in figﬁre 2. These first coefficients therefore in general have a high
energy whereas the following coefficients have a low energy. In order
to obtain a decoded image having a minimal quality the encoding and
the decoding must therefore give priority to transmission of the first
coefficients of the transformation coefficient matrix.

' When a series of images represents a slightly animated or
fixed scene, it is useless to transmit the values of the first coeffi-
cients of the matrix for each image since these values Gary very little
from one image to the next; however it is regrettable not to transmit
the values of the following coefficients.which enable the fine details
of each image to be reconstituted, details which the eye has ample time

to perceive precisely when the scene is slightly animated or fixed.

The process according to the invention therefore consists of

transmitting the values of the transformation coefficients of an image




ne
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corresponding to the average and hi gh spatial frequencies. The ani mati on of
the scenes represented by the series of inmages can be estimated by
conparing the values of the transfornmation coefficients of the honol ogous
bl ocks of each of the inages of the serigs. The process according to the

i nyention consists of calculating the difference between the first
tranéformation coefficients of each bl ock and the correspondi ng
coefficients of the honol ogous block in the precedlng |nage and of
conparing the s0/,ut al ues of t hese differn- WI hreshol d, and
of changi ng ov"g'lr% er:om(il % Br -t esgmésnco‘éerﬂga?’bmate r%?ef‘ﬁhgg en’cg G YRR at
| east one of tkw didfidiespesthes cgedfdtéen ishaprnespondingstolttie faveedge The

val ues of homll%gogetqgffffae&a&msussﬁa'& 9&%&5. Egln%al:ﬁé‘”vgifattlgg of the

di fferences are not the precise values cal cu according to he

t heoreti cal o'%rﬁn?é@n\ai}orbﬁef%s@ﬁf’eeém LpageeHiby rappeatcbelithg pregedinan a

decodi ng, si ncienalg& whent Eteesbairaa%@sv@peesé{teaa&tlgﬁl;iw afYiH tedhds€ £l Pod REene,
decodi ng device. ures illustrate the process accordlng to the

i nvention, appficeledustif l@nﬁklfdﬂﬁﬁntd‘f:yt‘fﬁ ééf%’ﬂ‘t? £y ithes (oREyed Rpingsetrd ng
a fixed scene,id beamctadminsnﬁwmﬂi im6 e hﬂJtagtHer aaBfEst b dhel ddefgicienst ant
flow Each of these figures represents |ntheYaX|sthe
quantity of i NTOf e °|n8% e‘?uﬁﬁpﬁv?ragﬁsﬁaq ﬁe%p élal ?ﬁ "PSX3% the rank of
Er/coef ficients of thehe pansftornetfi dhe rerenex reprmhed)ibyt treseerimsges, this
rank be NG det g0 lBP:fUas BahSh-ING Whe! Pkl e the rafilid %ﬁféléno 5
consi der the quantities of infornma- tion actua
trapsmtted affefficigngg|furhn |h6H°’(9F3°Fﬁé>16FIF-”r efeprdk Ak the images of the

_between the transéor mhé Prossas Eh@dz@iﬁé of tﬁ&anb&aganl Sondilesd bencaakdiihivg

transformation coff|C|ents of the rrg%ﬁz eceln a weighting; f
a st andar di satPEnEEEREREE QAP Fieal ansLoypd ‘Fﬁ@ ‘?‘1’?&6%‘”@8?:? é%pﬁ’ﬁ?ﬂ ng
to figure 3 be:smgkchnfdf eniembrfés@ﬁnmyg cmeeiaﬂtlschf mhy HooBodueCierte® id ,thehe
val ues of the transfor gga |r9(§1 coeffic nttﬁ oafbsgi]ut QE;%G ar e, t herdeffgér;__

i P “of™ i e 7 5ns1r T's Of ST ne T ey

very different romtigh i°0fCOEf T 1 clén
preceding it. emsm@ramﬁmldi atﬂﬁeoqmmtngesveﬁ from dnhet-ioage reanecmrlgt ed

is simlar to ¢he,distphdthoshifl Jilde AUantid icfs & thofAEPBLdnQ0s WY Gheater

than the threshold fixed. The values of homologous coefficients used
in order to calculate the differences are not the precise values
calculated according to the theoretical formulae (1) but those
reconstituted by an encoding and then a decoding, since it is the
latter which are actdally aﬁailable in the decoding device.

Figures 3 to 5 illust:afe the process according to the
invention, applied to thelencoding of three successive images
representing a fixed scene, the encoded information being transmitted
with a constant flow. Each of these figures represents a graph having
in the Y axis the quantity of information actualiy transmitted and in
the X axis the rank of the coefficients of the transformation matrix
of each of these images, this rank being determined on the zigzag path’
shown in figure 2. Figures 3 to 5 consider fhe quantities of informa-
tion actually transmitted after: a calculation of the difference
between the txansﬁormatibn coefficients of the image in question and
the transformation coefficients of the image preceding it; a weighting;

a standardisation; and a quantification.




:
i
1
;
@

-chPespondlng to

would have to be transmtted by an intra- I mge encoding. This is why the
quantrtres of information transmtted for the coefficients of |ow rank are
High and the quantities of information for the coefficients of higher rank
decrease as a-function of this rank. The quantities of information
transmtted for the coefficients of very higfprank are zero because the
vaNues of the transformation coefficient differences further undergo a

wei ghting favouring the coefficients of lowrank with respect to the
coefficients of high rank, and then a standardi sati on commanded by a fl ow
regul ation device, and lastly; uantificatio corrge ond o the
foll owi ng i mage which is Z%sulrreag o HeF% %ﬁ?? g:zgl E’f%“rfeh%a%ﬁre P ern%a e
The transfor mat i oAnY dehges whikhs may l'taha@r@eeéﬂtl itrege aalexesheﬁ @herieransforma—
theet eti cal | y strigdd YobfiARLbAA of A 008R" aldien B ERLI Gy | dRGE eiORRYET

t he wei ghting cal culation, standardisation, quantifi cation oper ati ons

cause encodi ng er Fepse RRitdR SroReTRAtLR) \¢@§f¥5f?rieﬂ‘§€h of ¥heninageo PEededine nide

bet ween the transird MRLLOBUEISH bECIRNESaRE LS @ NEALRL 1BAMdAEmitted is
transformation coefficients after encoding and then decoding. There are

therefore non- zer SiHPF TR APRLISEFIRAERCR 198 B GUHRREIAAES e lP PEERHSR Which
coefficients for whad haed tbrmermlthﬁa e9edd Ilﬁtﬁl-txﬂazydﬂleﬁébdﬁmbl e i e N ekagl

for the second i e. Figuyre_ 4 sho qantlt i nf.or
b S R R
wei ghting, a st andankdasathigh, arghghe qqaetﬁttlléscxzﬁ mfprmifheonqﬁamttiheycqyffﬁcxents

i nformati on const bt 4higfebiahbeRergidd 85 &N ¢G4 180 S8PIthi s bHE. regul ati on
deyice then conmands the standardi sation device so as to gl ify their

val ues. Figure 4 theref or @'SHaRStHesqRhinfesPadion et

th anplification. of They RiRRt ik Qfe iZaboHERhb&d the vAEksWH £k thhesfoemlfioa-
ients of nmediumrank, because_the encodin errors for the first imm

are substanti al aSOFEficient, ALETEEERFeS: FRHEE PndERr FnpighE %%(faB?“IFﬁ“ghﬂfeank
are concerned. Theoeffiofiénts of lickershkf #Ethe respecal ueshefcdeliticients iafi bigis rafik,

hi gh rank for theag?e]q__?leg m@gre?arﬁ é égnf %82? e«arg neQys, 3?%@1' 180 ﬁfh%vme, and

coeffrcrents of hi rank are ess avour e he coe of “nedi
rank, because of thethweegmanhgﬁ@pe#at-l on.

Figure 4 corresponds to the fblldving image which is assumed
to be identical to the preceding image. The transformation coeffieients
of this second image are therefore theoretically strictly identical to
those of the preceding image.. Bowever the weighting calculation,
standardisation, and quantification operations cause encoding errors

~which show themselves through a non-zero difference between the
&ug transformation coefficients before encoding and the transformation
coefficients after encoding and then decoding. There are therefore

non—-zero differences between the encoded and then decoded coefficiepts '

for the first image and the coefficients which will be encoded for the : :

second image.

Figure 4 shows the quahtity of information corresponding to
these differences after these differences haee undergone a weighting,
a standardisation, and a quantification.  The quantity of information
constituted Sy these differences is small; the regulation device then ‘
commands the standardisation deeice so as to amplify their values. ;
Figﬁre 4 therefore shows the quantity of information resulting from thi!
amplifica;ion. The quantity of information is maximum for the coeffic;
ients of medium rank, because the encoding errors for the first image 3

x .
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Figure-5 represents the quantity of ,information transmtted for a third

i mage. © The differences between the coefficients of the third i mage and the
encoded and then decoded coefficients of the second inmage are small because
the coefficients of lowrank and then the ts coefficients of
medi~rum rank were previously encoded with4 small encoding error. The

di ¥ference values to be transmitted for the coefficients of |ow rank and of
mediumrank are therefore | ow and necessitate few bits. The fl ow regul ati on
device then nodi fies the standardi sati on paraneter so as to anplify still .

nore the val ues of the coefficjent tlhfferegces tv\,h ich respond
al most sol el y ¥§ £YRS@BEIFY 8P M s2Df AEEF AR ST e mt’t;ﬁ‘ 23 A5gBiph
i mage wll i ndamieatéeoncfémedat iTha mpda&poﬁchmgdiﬁfethe:ecsehfelscuemhﬁ of | ow

vk, Lo the cagEL Sl 0L SOl PdLI 2 e B0iOsLE $ALLLE GaLs of i of

rank, i.e. wl be repro uce reat finenes 'S process
conver ges dur |€F¥g:°t1¢m19p9¢¢%'deof-het ﬁ?‘e@%%eff"{?u?f higk epvk\vare haredavauredpr ocess

according to tfifal A¥EBbEANclntleoE Midaedn aRaN £ HepQike BE BeSwmhkeny of a
constant transm ssion flow, but it can be applied just as well upon the

“assunption of ¥PFaFi®le transnission flow Figure 6 gives the general

tst andar di sati d?P%@W’@étQZPf padium rank were Pre"mu&ll!]l?&ﬁ?

di agram of an exanpl e pigwrie Bniupdesmits te: qnarmicpcbmgnﬁemaesmaeemsd\w@dt o]
t he inventi on, adapted t 0. BLOCEss ochro tel evi Lor es co tituted
bytMo interd a%ed fPakEs ™ E5eh pa| r oFr nrcae%etlwge%(}?l'y ere sat '
successi ve i nagdsd imageompt ithe sncoded: osd rthen réegofet waeftiniewts oé the; serond
di gi. tal subt rag gE d¥e small because th cgéfflcié’m:sdﬂf %wdfa\ﬂkcgrﬁi S'.ae Q:Qe?’?’ a

mui tj pl exer 22 ving two Inputs and one output; a Welgﬂtlg% evice 23; a
VHED ansmaddi ce. 25;

an encodi ng deMiceBimp errér.f | oM [@EGEL@hEOVallGes to be transmitted $6YIthe 27;
control means 29; and |nter-| e deco The cosi ne

nmeans
transf or mat i orCWEFECHEnSE ‘ifo%g‘é ?gd‘l?gl%ﬁﬁ@&taé'a ’fe}t?rﬁf‘f’ﬁenbﬂf apdr ni nal
20 of the enca@bdagsﬂmtecsevabmasdl mge tfmow heghlatdohi device rthen dedifies’ &aei ve a

’series of di gi Lal ntatjv ge,g S, - An _out put
fromthe devi c&> f |sis(?§%1°nne§?§ ett%gaof %&o %ﬁ%‘dtf 0 %'tlgceaosq%b hrea‘é 5 and

its

to an input the coefficient differences, which then correspond almost solely to
the coefficients of high rank.

Thus the third decoded image will include the information.
corresponding to the coefficients of low rank, to the coefficients of
medium rank, and to the coefficients of high rank, i.e. will be
reproduced with great fineness of detail. This process converges
during the period@ of three or four successive images. The process

qu _ according to the invention is described above ubOn the assumption ef
a constant transmission flow, but it can be applied just as well upon
the assumption of a variable fransmission flow.

Figure 6 gives the general diagram of an example of an
embodiment of an encoding device according tb the invention, adapted
to process monochrome television images constituted by two interlaced
frames. Each pair of frames is considered as two successive images.
It comprises: a cosine transformation-device 21; a digital subtracter
31; two delay devices 32 and 33; a multiplexer 22 having two inputs

and one output; a weighting device 23; a standardisation device 24;

this ' a quantification device 25; an encoding device 26; a flow regulation

ic- . device 27; control means 29; and inter-image decoding means 30.




éf the delay device 33. An output fromthe nmeans 30 is connected to the
second i nput of the subtracter 31 and the output of the latter is connected
70| an’ i nput of the device 32 and to an input of the nmeans 29. An input and
an'output of the wei ghting device 23 are connected respectively, to an

out put of the mul tiplexer 22 and.to an i-nput 1af the standardi sation device
24N -An out put fromthe device 24 is connected to an i nput of the
ntification device 25. An output fromthe device 25 is connected to an
ut of the encodlng deV|ce 26-and to a first input of the neans 30. An

output fromthe device 26 i cOOMRCLEMJFOr@tibARILvi10f H1hBodde@Utd QGULALILON
deyi ce 27. .~ The devi ce 27 possesses a firstoutput connected to an out put
tefminal 28 of t hEOBMRTALANES GBI T EUTHARh R0; BF (HhE PHAPINT GRVIGRI 25cetiand

it gonnegt ed ap the iagenthand :proaderzoaarﬁcg(h)ﬂput s&fielshes Higoear daﬁaés on
Wice 24 and to a secon UL of the nmeans An_ou

"i's connected-t &e&F “ﬁfﬁ‘g?%) |?1f)tflheo atgﬁep?ﬁﬂttsrplAé‘xg?tpé‘% %"5’ gg]%éﬁf'ﬁﬁ

ut -of the encodlsﬂgoxdueuteﬁs t263 -fmdt timpat tdfi tthe |smputaqtbrt3iean®_amsax_’£0:.np_iibe
PLrol mEans 29 GRTeRd S by AeGaP35 ! AhSoudle il fhe A 3O Cofibididh! o

The input of The means I's connected 10 a Tirst I nput o
ficoppar at or 40 and the %quhﬂsltnpphmﬁ( the subtrachepalhesf Ye °qﬂf$é1§e°%c¥#sa¥%rsls

jjedth possess’a secRffledddlUto RACEIPELNGE RS P&Srick | ¥£hia ad BA Q%Bgtd)f ¥Ré URails S
1:ang—a threshol d-.val ue - S. They each possess an output connected

Jreppectively to:arfnput of the logic circuit 41. The logic circuit 41
‘popsesses a.clock input remeimbxng andSargRatpd? oattﬁeheewhamgssieﬂgcé meqaﬁncy

‘of Lt he bl ocks, and an put B-: qoFelik tltutl n the

i I’IEEJ:-I nmage decodlcr?ﬁ’" Q-_ ref(?e%% P @ a&ﬁé’ﬁg c%u& RsFehe ofm%

't ransf or mation coeinbutltﬁntbe Gitamdn;dbbmlonh@ﬁwmcegu,;s tOhtptktefbb!md:he devme 24
s currently being prCesifiiea 3o ;th{z@)&%r tﬂ@Y;hQQtitf‘iQaéi%B“&ériﬂgdzsonem?%%ﬁt

. 471~ -an adder 48; an 1 nverse wel I ng devi ce an inverse
-st andardi sat’i on: deﬁFP@e"—he‘Sée"lth%5 fiisr gennieaped tof are igpebiod thipapcediagt fryice 26

third input of thesdecod @ﬂrétei‘ﬂﬁ:@gfaﬂﬂ REdHIC 95 20 ah CSRBGE | 260 VerleO advice 26 is
co ]t I’OI | npUt Of- tcro%ngggey Qo %e{npﬂ o% che flow regulation device 27. The device 27
' possesses a first output connected to an output terminal 28 of the _
encoding device according to the invention and a second output 'connected
“on the one hand to a control input of the standardisation’ device 24 and
to a second 1nput of the means 30. An output from the means 29 is
iconnected to a .control input of the multiplexer 22, to a control input
" of the encoding device 26, and to a third input of the means 30.
VN N _ The control means 29 comprise: two comparators, 40 and 42,
;;-j”w- _'_..' o and a logic circuit 41. The input of the means 29 is connected to a
S - ”@.first input of the comparator 40 and to a first input of the comparator
42. These comparators each possess a second input receiving respec-—
-mtively a threshold value + S and a threshold value - S. They each
~possess an_output connected respectively to an input of the logic
circuit 41. The logic circuit 41 possesses a clock input receiuing a
signai F at the processing frequency of the blocks, and.an output
constituting the output of the means 29.
' The inter-image decoding means 30 comprise' a memory 46
for storage of the transformation coefficients of the block homologous .
with the block currently being processed§= a multiplexer hauing tno

inputs and one output, 47; an adder 48; an inverse weighting device,p




f4 rst and to a second I nput of the device 50. An output fromthe device 50
ifs corinected to an input of the device 49. An output fromthe latter is
qonnected to a first input of the nultiplexer 47 and to a first input of
tthe adder 48. A second input of the adder 48 and an output are connected
riespectively to an output fromthe nenory 46, which constitutes the output
f:nom t he neans 30, and to a second input of the nultiplexer 47. An output
fromthe nmultiplexer 47 is connected to a data i nput of the /nenory 46. The
menory 46 can be constituted by an offset re steoco trc%lled b 2 %Lock
signal at thé%% reqﬁeaﬁ’cyntﬁrsaneﬁayg??lsa?l%ée‘%& At 1% f‘reque’%c
correspondi Ngeddhat Biepuler SeiLIeAE YenGka npae S Blge @fecemig teanssBOraret i on
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produced by thestdend e 3XecPhe iopst 96 theadsyireraPi oAndewivee XPmpEtS orns t he
di vi di ng up gé\uc%cgo 1@59&#@{% Ql:oaﬁkinﬂit 1é 't‘fhelﬁe@ﬁel B S ARGIBLE Wrahes,
e

for each bl oc a matrix o transformati on coefficients %the cOoSi ne
transf or mat i the grestenis| sonnerrafede AT inRet OF Hife "BbERtPETR A 2t *Rach

bl ock are sugpkiLd {fukher dayiLRed338.n turn, in the order speC|f|ed by
figure 2, and are appl i ed on_the ope han t he ot her I rst
i nput of the subtractfeFedndinRpt phH t&‘ﬁl% e§t§ij Re e PFQ “en%%e bcé) é\gcgzr?%each

ceefficient aggbg&evélq,rr% Q@ou&pmefﬁdmcmtmem:ﬁrg he hvdnioh mongmtbbo@ke in the

precedi ng franme, the decodin n URRL n o e 4 .
horol ogous CBE’F?‘FCFE?H tﬁ% %%gssr%gonfl Rp u'?sg ({]%ehgﬁb}tf% ggit?, .é§er 47

dif f erence vahusspst mﬂomethebyulttwl@sﬁrp@? ey emrteﬁée%l}'l?t p fatar inpptapl te| ayed

by\‘fjhe devi ¢ t a tanOd ftsge bty exer
22. The | attglf’é a%gm {'}ggt anJrsl} fql@t&ag‘ E’Qgif‘%r%gg%é’sg%’{ls“a f'sl | ghjélgﬁam na ed

or fixed scesent:lied hyse, 01|°Fkt$3§ﬁ§¥nattst‘?‘h o S e e e - (o PR

the device 33njs Theqhiidy 88:r8¥€8hondZnd ol a1 erEJp&dxcbyoﬁipk@g!selsg gifakachuppl i ed
us by the output fromthe control means 29. The I nput o 1s§e12%.s
recei ves t he HPRFEOFBAEION SPEELEIRVE - by PEHRSH P é ?eSS?L corpar

it on the oneqhandowtid ntuiter! bf gohats peal image +£28mandess tdmepemrér t° take
. account of the delay produced by the device 32. .

The cosine transformation device 21 performs the d1v1d1ng up

14

ed

d of each image into blocks of 16 x 16 points and calculates, for each .
] . .

block, a matrix of the transformation coefficients by the'cosine

transformation previously defined. The values of .the coefficients of -

each block are supplied to the deeice 33 in turn, in the order specified
, by figure 2, and are applied on the one hand, and on the other, to the
gwf first input of the subtracter 31 so as to célculate the difference

between each coefficient and the homologous coefficient of the homolo-

or

gous block in the preceding frame, the decoding means 30 supplying the
value of this homologous'coefficient to the second input of the
subtracter 31. The difference values supplzed by the output from the
subtracter 31 are delayed by the dev1ce 33 and then applied to the
second input of the multiplexer 22. The latter transmits them if the
block repiesents a slightly animated or fixed scene. Othegwise, it
tfenémits the coefficient Qalues'suppliéd by the device 33;

The multiplexer 22 is control;ed by a logic signal:supplied
by the output from the control means 29. The input of the means 29

receives the difference calculated by the subtracter 31 and compares




hand with the threshold value - S by neans of the conparators 40 and 42. f
The threshold + S corresponds to the positive differences and the threshold :
« S corresponds to the negative differences. Wien the absol ute value of the
difference between two honol ogous coeffi ci gnts is higher than the threshold
val-ue, the conparator 40 or the conpara- kor 42 supplies a logic signal to
the circuit 41. The latter supplies a |logic signal corresponding to an

i ntra-i mage encodi ng throughout the time for encoding of one block if the
difference is higher than the threshold for at |east one_of the first ten
coefficients ofttaPhitBRiCne| harsh yith the Jererlald YHe kot @8ddt the IWFE of
encoding it |snhaREeASAIthe tireAOEd G@Lud Resfy badsent carf tompagatsrs0h0 eah
bl.ock; that is y,rg‘el dgvldces 33 _and 3% atre rovi gtelq, SQ r&(l) edse‘l_mé/ t he
valdes supplied &IPS 215 SRE“TRPOPAR Sub ré’cte' 315y " T ne

correspondi ng tbetthresisdidf + c3 entsspends tootheespmmvagdntf@ermesnag@epmhﬂ s'.
The del ay devi 015!%51!5

possessing tenggtg%lgéseag% (%%fg?%{%ﬁﬁcfg %e% C oc&ﬁjm gnal - ? té;]%()ér%lgo

‘anal ysis of thdsilmmger pjdiant the tTPFﬂ?th@lVéléﬂ ¢he tcomparatoy 4@ prekts gPuR3nACUI t

the constructi Qgy a2 ‘.‘S@ﬂ:ﬁqebsa Wobid RidhA eapaRi bitdues Of. the JReEdrakisiliies
The construction of the cosine transformati on device 21 is *ithin the

capabi | ities of 19ECSHEERA FITRIMELNE IS AR PFENS MBI B g troughout the
t kansf or mati on tthe ﬂd:ieerﬁ:fod!\h;‘ ®|ﬂ orfe BBSk &ﬁmnaiﬁwéné@ﬁstﬁmmfnmﬁnn@mf
|mages. The weightingadewi ce 23 a0RLI &5 chhe Sae AeLOlld D0l eYeE e
type of encodlﬁg pro ress ST S Wel ght1ng gonsist ol T - ﬁ'lylng'the _
vaB_ye appl i ed ab otderi tpgendpate ﬁtaef:lﬁqucqeeﬁf thgutpet gf eZlCQdia;qpit is pesegsaand |

el ng respeckj vﬁ. nki B0 ch ARG @s&fwﬁenq;g' Eﬁ'qﬂ)éclgf tehee aeeddy c'ent_

the encoding of 'S In progress, In-t trans ormation matrix.
t he indices u SatRY dleﬁ?éﬂeéaéie an@hie? §F§rﬁ11°ﬂe<&?1’cé°aagﬁplt?é%?1laﬁ thee velnest perRided

decreases. Coekfi@ieerbvidaayi Qﬁdm;gl%hé rgubeﬁ&teh: 91 694 3RO NKErPgsgcRahd)ito
spatial frequencies, are therefore P‘I | ed vaI ues close to zero. The

val ues of the AAITBEEIFISAESY 1aPe c&éf iisisd 59 Wn&ﬁ?%?%‘aﬂtlsm and control
means not shown, t he conmt delGlyl Qevieks\Vil ahd i32 may [iabh thec congidbuted besa of
the specialist shift register possessing ten stages and controlled by a clock signal-
at the rate of analysis of the image points. The logic circuit 41 is
a sequential circuit the construction of which is within the capabilities
of.the specialist. The construction of the cosine transformation
device 21 is within the capabilities of the specialist since cosine
transformation is a transformation the use of which is Qery conventional
for the encoding of images. '
e : The weighting device 23 applies the same weighting whatever

the type of encoding in progress. This weighting consists of multi-

plying the value applied at its input by a coefficient equal to:

2 2

-(u +v )
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column index of the coeff1c1ent the encoding of which 15 in progress,

exp » u and v being respectively the line index and the

in the transformation matrix. When the indices u and v increase, the -
significance applied to Fhe coefficient decreases. Coefficients
haQing high indices, i.e. corresponding to high spatial frequencies,
are therefore multiplied by Qalues close to zéro. The Qalues gf the
indices u and § are determined by synchronisation and_control means
not shown, the.construction of which is within the capabilities of

the specialist.
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15 The standardi sati on device 24 nultiplies the values which are applied at
its input, by a variable coefficient supplied by the flow regul ati on devi ce
27. .The. quantification device 25 perforns the transformation of the val ues
applied at its input with a floating pointinto whole nunber values. The
encodi ng devi ce 26 encodes by two Huff .codes the value and the address
of \'é-l'ie coefficients or of the coefficient differences which are applied to
its input. The encoding of the address is an encodi ng by ranges, the
coefficients being processed in the order shown in figure 2. This encodi ng
permts a great reduction in the quantity of information to be transmtted
by taking advantage ofhe FEAToRESisaaen devaryetntitidpliss Eeefrlivtenbiclof high
ranpk have a zeeCapplie® aanded Rapud,hBy ARBriribréduteesidnt &apyesa of eHeat
| ength. The q__ﬁw ce 26 inserts into the series, of encoded |2nf ormati on_a code
wor d i ndi cat ifhg” 8 EHERGAT e yie of e AR AES2UADISVERR 22CPTTRTET Hhe |
| ogi ¢ signal tsamgforasition dfichewyiues fappmiédatnbEaningf: witte af Foatirgul ati on .
device 27 conpgl %?ifr;- egisher. usad as buffe ' nd. control -
means noni tong%gét ga‘?hl _Fi.nuéng’gg vt%%?ss'r eS?%té‘?%ﬂ‘& é%‘{%g})%q’ieﬁﬁ%des y two
st andar di sat Fohfysar aedasethe ylakee agdatifeupddiess of thhecaekfirient$ arhpg the
filling, for .8¥aelind¥FRaRac! Ailitlahe SH2568 doNids HRRGk ONe TRODH g The
decodi ng neans 30 permt reconstitution of ‘a series of transformation
coeffici ent s %EntBuethTd théR HECIHHRY PANERLSr dder BT LBHNEPLBEr espondi ng
to one franeprddsssdacimlithg draanshdlin Gt FEQiiece! e@dnio dnbeagt pamits an t he
quantifica- tion deyice 25 in order fo take out g series of values to be
denoded. Thi S78%% FEEGHo) 17,888 IRt 8f TEoTIRIiPR S 58 CPARREER PYaat | on
devi ce 50 whitekingedvardsgé e vid (fecbfthialhea taagel auobema bif orpofataienterof
suppli ed by 66, 44 G62a zaTISARK S8 50 d¥hby RlCss iR
decoded by t e&F ec}{p(r:lgacalaoﬁe the stgaa%l?ar |€g%%%% Sarlarre’?%u\ré, f%rtrg& eE‘ns‘pl e by
nmeans of. a t &6l eestolegthn Theedarion|3p Apsrity. iMieethieo vrriesH0f Rngpleds a
series of valiHesma@ibd@ LOKELSEa WREYHiRG GRVERMgE%in ThFe IRt Lifloathd L Pl i es
each of the values by a wei gfhtl nq equal fo 2 2 exp u #v 2 :
' under the action of the logic signal supplied by the output from the
means 29. _ ' | '
The flow regulation device 27 comprises a shift register
used as buffer memory and control means monitoring the filling of this
register and caléulating a standardisation parameter value as a -
function of the extent of this filling, for example by means of a
table stored in a read-only memory. The decoding means 30 permit
reconstitution of a series of transformation coefficients encoded and
\,/. then decoded and stored for a period corresponding to one frame. .
The decoding means 30 are connected to the output from the quantifica-
tion device 25 in order to take out a series of vaiues to be decoded.

_ This series of values is applied to the inverse standardi-
sation device 50 which receives the value of the standardisation
parameter supplied by the device 27. Tbe device 50 multiplies the
value to be decoded by the reciprocal of the standardisation parameter,
for example by means of a table stored in a read-only memory. The
device 50 supplies a series of values to the inverse weighting device
49. The latter multiplies each of the values by a weighting equal to
exp uiiv2.
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6 If the encoding in progress is an intra-i mage encoding, the multiplexer
47, commanded by the control neans 29, transmts the series of val ues
suppl i ed by the inverse weighting device 49. If the block currently being
ncoded is undergoing inter-imge encoding, the multiplexer 47 transmits a
seri.es of val ues supplied by the adder 48 Which perforns the reconstitution.
ofirhe coefficient values by adding the value of the honol ogous coefficient
of the honol ogous bl ock in the preceding inmage to the difference val ue

whi ch is then supplied by the device 49. The decoded coefficient val ues
supplied by the output frorhehmcoiidg pheeehrdss aseastintRdindyd BRcdmARl Yy 46
for a period equi . he, pr i of, one frane | ess.ten points.

‘The val ue recong:'%1 %?‘hﬁ%g%&g% ﬁ'ecﬁe&%%r&f/g%g {-‘rée ased °§nm?af"?é5 %gn'e%ﬁ%'ﬁs(?uitﬁ Beder
it 0—cal cul at e a G6Eies efeyrluds ffuppbirdeby dihgeimerrearrsgbtinghdewigbt 4%ct BF 3%,
iand in order si wb&@%ef@laiyt&igﬁca%awﬁ_ SR g6 0] ihedLRadl Lﬁ&hﬁﬁg?
‘val ue by neans of the adder 48. Figure 7 gives a ge€neral diagramo n
‘exanpl e of an erfBBdFHEARPIIPThe tHRATAER R devisechcRdres myPRHLethly ithecrddesn
'f or decodi ng of 4ehmmcpa¢drualuue&@up@¢iitadi&yothaleeaséxﬁiegex&evsﬁgsd%fcri -
‘bed above. This ggfodig? dgvic% %gn%rises: a flgmtne ul ation _device 52; a
idecodi ng devi ce 263 RART PSP L PR ISPRAISRLT SiTeAEVALERE 5, tif brRRkAegys block
‘wei ghting devi cén58ie prenddingligmee to6tinaviiAferdence ivapué svhaall ienehallsppgLiedan
§ghierse cosi ne L%aaéjggaﬁkiag device 57; and an inter-inage decodi ng device
62. An input of the flow regulation device 52 is connected to an input
itermnal 51 receiving erfhsdéerodafl iresEficisnt resdubatsuppl bdyby e-h§2oymes ebors a
if iy st out put CORREGHAUiSRx@P 4B RbrddendarOdiRGyIRY ke 23edih %qgf‘xfaqggt
output connected, to a control input of the inverse standardi-sation device
154, The decodi n§®deifi BECISSSHk & snss framep hegiitter niats e d The Vahue Fsgensifitihe
-devi ce 53. An oue@uy i:nfriaetru]zhﬁ_g 4BVEY &eecsffoaﬂdlg?er d»h(sja{anannggya% t84cdiZulate a
connected to an _jinput of the_ inverse weightin vi ce : e latter .
‘possesses an oufput rrent alfrerence Ya1is bgo’ﬂ?‘%‘%t ‘ég P8 FEFRtSE Abu RSt he
mul tipl exer 56 anden simulftaneduslppta defodehehieanse Gdeffivdene MSF&RNPOSIRAAE
“an output connegl el hQ S RS UNReS MUt of the nultiplexer 56. The

“mul tiplexer 56 possesses an out put
X Figure 7 gives a general diagram of an example of an

embodiment of the decdding device according to the invention for
decoding of the encoded values supplied by the encoding de@ice descri-
bed above. 'This decoding device comprises: a flow regulatién deQice
52; a decoding dewice 53; an inverse standardisation de;ice 54; an
inverse weighting device 55; a multiplexer 56 having two inputs and
one output; an inverse cosine transformation device 57; and an
inter-image decoding de&ice 62.

An input of the flow regulation de@ice 52 is connected to
an input terhinal 51 receiQing encoded vaiues. The regulation
device 52 possesses a first output connected to an input of the
decoding @eVice 53 and a second output connected to a control inbut
of the inverse standardisation device 54. The decoding device 53 B
possesses an output connected to an input of the device 54. An output
from the inverse standardisation device 54 is connected to an input of
the inverse weighting device 55. The latter possesses an output
connected to a first input of the multiplexer 56 and to a first input

of the means 62. The means 62 possess an output connected to a second

input of the multiplexer 56. The multiplexer 56 possesses an output




1% connected to a second input of the means 62 and to an input of the
dagvice 57. An output fromthe device 57 is connected to an output term nal
58 of the decodi ng device according to the invention. The inter-inmage
decqdi ng neans 62 conprise a nenory 61 for storage of the coefficients of
the bl ock, in the preceding i mage, honuoi7ogous to the bl ock currently being
dgcoded. The first input of the means 62 is connected to a first input of
t he adder 60. The second input of the means 62 is connected to a data input
off the menmory 61. An output fromthe latter is connected to a second i nput
off the adder §fhecOWs QUtQLQec&'ié”Ih%@@o@dQ@ nbthd 82 GRHANES L& et DE Qut put
fromthe nmeans 62. The flowre ator 52 receives via the input termnal 51
a‘serjes of BFH&rYSTAal 6%§“ﬁa% gom therdavife Yal® Irrettednttiont PHPUkal ues of
encoded coef £é:6diaR1 S8abs a:h\éacﬂéc%hk.ﬁ; Gavice ZBfordeaddonghdlaniattibis. must
reconstitute coefficients, or coef({e ent dlffg ences, at a const.a r%ﬁ rate
correspondi ng to t he TRAANFEF SiRAG ’rfégtf“ﬁﬁs TRPELSST 2 PP

regul ati on detdrage S &;herceéﬁf:e:iemmbfsﬁse aldmkf,f bn thenpregedions indget,ed by an
of fset regis i.n_which. ar rate t | ues
recei ved Vi aﬁ?“ll?é}Q cr’ff)sutt °Pté'r mg]h é‘i&g?ﬁf&eeggﬁgrg%a'ue@ea?%%eg%fd%d gt a
vari abl e r at ehehypepire 63etodPmrectedi teabBidsh npusreftbe agdeh §he. Thebl es of

the Huf fman coday HsRd EOknt h&aﬁg@dwgconhxc{eace& GUhatd agpw%fa&w esses

whi are encoded by ranges. The fi 0 buffer menory of the device
52 is strictPSPBY Ghrcel WNERRE ﬁémhth*l*%t&? ’tsn§°‘b‘IfFF%‘F tﬁeﬁtﬁefml‘%c‘é‘ﬂéﬁ in
the flow regst aheOsaadevéd.e B dutput Heofnbedidigr dhasdetneerdd t6 oMl i ses
control neans whi CE tor t hi S filling and determ ne the sane

st andar di sat PEF FatSHe b4t ®82"F R%t he encodi ng device. This standardisation
paranmeter is appliedThe filog repndate SEancelvks gia dhedinputetshingi G a
performs theg I I Pk i | | t

reci proCaI va ts & bﬁ'ﬁépanﬁgr d?%gtn?%%%%g?g%& géjtet %ﬁé %g%;%te&g@/vg

i dentical toof r@ca@ﬂ ceeffcientsnay pEaripdeiateed Moy decodirg éﬁ}”ycﬁégror y

storing a taghf SbcoileiEste JOEEFIBVEISS MeLobidiBgettowl £RyaRcdl) bt Rl i €s each

of the 2 2 values applied in turn to its input by a weighting equal to exp
[err] constant rate correspondlng to the analysis and reconstitution rate of

a frame. The regulation dev1ce 52 therefore comprises a buffer memory
constituted by an offset register in which are written at a constant
rate the.binary values received ﬁia the input terminal 51. These binary
values are decoded at a iariahle rate by the decoding deﬁice 53 in .
accordance with the tables of the Huffman codes used for the encoding,
) by recalculating the addresses which are encoded by ranges. The filling
kw/ of the buffer memory of the de@ice 52 is strictly balanced with the
filling of the buffer memory'located in the flow regulation de{}ce'é7

for the encoding. .
The device 52 comérises control means which monitor this
filling and determine the same standardisation parameter as in the
encoding defice. This standardisation parameter is applied to the
inverse standardisation'deGice 54 which performs the multiplication
of each value applied to its input by the réciprocal §a1ue of the
standardisétion parameter. The device 54 may be identical to the
- device 50 and may be constituted by a read-only memory storing a table

of values. The inverse weighting device 55 multiplies each of the

2 2
values applied in turn to its input by a weighting equal to exp u +v
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18 The vaiues of the indices u and v are deternined by synchroni sation and
u.ont rol means not shown, the construction of which is within the

“Tapabl lities of the specialist. The multiplexer 56 receives on its first
nput t he val ues supplied directly by the qgt put fromthe device 55 and it
flecei ves on its second input a val ue decoded by the neans 62. The neans 62
ebede the coefficient difference val ues, by addi ng by neans of the adder
g0 the value of the honol ogous coefficient of the honol ogous bl ock in the
greceding i mage. The decoding device 53 detects the binary words inserted
linto the series B vaesoee dhenfnsines ivoAnd v areldietermingdi kyasengiiyentsatiges
iin type of codi ng,aRghSRPhd-8S aaotcgmm;ndt&l @BA et i ofUinlibn Y @XEKiDChe
The latter transmts_the val ue su I|ed y the output fromthe device 55
whg*n’the codi ng §aP2Phtities ffgEr et e?’rae}r’r§Fnts the val ue supplied by the

dqut put fromthe neans 62m&1@mthﬂe2adlsagr¢@wa§ @in- i el gerst Hapotitthut vdlues
tihe nul tipl exer 56 he ljes ecode serleso coef f.icient

alues to the i nﬁ)‘é’?iee‘{ fencgd ayﬁ orr‘r%Pu %grﬁm Sy 5 fﬂg T tchelves on
econstitutes a e sesondf ifgutghtyadss deghdets byntft%eemajéﬁ i Thotmnezhst 67 eppdee
nal ysed. The i %%nt:a&%wewhlfe%ﬁ&eqamst hgy 4R &3 manen@@%aﬁmd%r 60

escri bed above; nmany variants are avail able to the spécialist,

articularly f ortheoratueuef e BImoLAEOYSO PSS ChRn §f2‘§‘edE?‘§t,199?f§f bheckidgr g
tf\a’ni mat i on of d@%@éd{i{goﬁhageand for choosi ng the type of trans- fornation.
he encodi ng an codi ng of. colour _tel evision images_can be rf ormed _by
rocessing in parallel tRPre&eERH"gsITH G %ﬁ (e (Rt b&B?We?ﬁ%ﬁ% TS5
r‘k_g,ht ness si gnaintelnfhet wer D« ofirthai éddydenmmagitmxl $n okider | tav endiicane Céie be
pplied in partiGubar te LS bEaDaRhs Shae o 18 W EomaRh3igne] dCLRYIh oD

SGIFT ow.
mages with reduce
Plexer 56. The 1atter transmits the value supplied by the output

— 5

e T el O TS O. O

from the device 55 when the coding is intra-image and transmits the
Qalue supplied by the output from the means 62 when the coding is
inter-image. The output from the multiplexer 56 therefore supplies a
decoded series of coefficient whlues to the in§eree cosine transforma-
tion device 57. The latter reconstitutes a series of brightness values
in the order in which they were analysed.

The invention is not confined to the examples of embodiments
described aboee; many variants are available to the specialist,
particularly for construction of the control means 29 detecting the
degree of animation of each block, and for choosing the type of trans-
formation. |

The encoding and decoding of colour television images can be
performed by processing in parallel three series of digital Qalues

corresponding to a brightness signal and two colour difference signals.

or to the storage of television images with reduced flow.

e o il S,

The invention can be applied in particular to the transmission j

e s o
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1. Adaptive process for encoding and decoding of a series of images by
transformation, each image point being represented by a digital value, the
enQodlng consi sting of dividing each inmage into bl ocks of points and of
appl XI ng a two-di nensional transformation to each block so as to obtain a
mat;ri'x of values termed transformation coabficients of the block; and
con\sﬁstl ng, for each bl ock of points, of: - discrimnating whet her t he

bl Ock represents a very ani nated or sl | ghtly ani mated scene; - transmtting
the value of the transformation coefficients of the block in the first
case, or the difference in value of theggpgef- ficients, with respect to
the val ue of the honol ogous coefficientsof—the honol ogous bl ock in the
precedi ng image, in the second case; - transmtting information indicating
whether the block represents a slightly ani mated or very ani mat ed scene;
the decoding consisting,of | to the tran smitte es carres-

pondi ng to one bl ock, ah"i rf\%gggé'et LACEFD AT P 5?gtaﬁg‘¥ é‘?%t"ﬁaflst?r’fles
applied for i tsoienmmgbsngynfrahhft&mbtmk émhrem&getsomt/beyngamemdts&epea
and further co r d. . scene,
of determ ning glg\?k?ggfaé#‘é t tﬁggc%g i(n & {S%%Egﬁ‘f ﬁ?sé%}lg%% ¥S Pg "ntsc(é

di fference i n vellogks off paistsofng ©f QRPéﬂrlq: |aem°5dﬁ-%§'{$ée{lﬂ/érynﬁf@r@h@°mat@e

of \tjhe honol Ogoéh%hcﬂﬁ;cid &6 i3t £o %tH}P anmatrlx of values tedrM¥IDLAGRWS Q6K N
the—preceding i ma before gg q:,l ng the inverse transformtion;
Ui

characterised i%P% ﬁ%ﬁlef’ﬁé ¥n §%ur BR2CORBHETRY 5 TOF ATH blogk af RoigkRi ng -
tof\t he val ues aod¢:t he (r:]oef ficients and of the coeff :c Ci en';] di ff](ca][ ences,

betare transmtting them | or the coefficients an
the coefficient di 19f er encEse gg'ﬁng%bﬂgﬂaﬁﬁﬁ?efgtﬁmg%%rg%ﬁseg? ﬁé’ﬁﬂéﬁ&“@%tegf
the image, w thor e3pssdyt animhbed scemarespondi ng to the high spati al

f i es, 20 d f

frequencies, aPd LrdoRhs {1 ARCOCMIE T4/ehCe SORSIAL o0 oBPRIILAEL B2

wei ghting reciprocal tot enco o the va o
coeffi ci ents antheobledke injthecfinrtecadsafl or dhapiifferepcehin ivialue wf these coef- ’

ficients, with respect to the value of the homologous coéfficients of

the homologous block in the preceding image, in the second case;
- transmitting information indicéting whether the block
represents a slightly énimated or very animated scene;
the decoding consisting of applying to the transmitted values corres-
ponding to one block, an inverse transformation of the transformation .
applied for its encoding if this block represents a véry animated
‘'scene;
\,J and further consisting, if the block represents a slightly
animated scene, of determining a value of the coefficients of fhis
block, by adding the diffexénce in value of egph of its coefficients
respectively to the value of the homologous coefficients of the
homologous block in the preceding'image, before applying the inQerse
transformation; - [
characterised 'in that the encoding further consists of
applying a weighting to the values of the coefficients and of the
coefficient differences, hefore transmitting them, with a larger
weighting for the coefficients and the coefficient differences
corresponding to the low spatial frequencies of the image, with respect

to those corresponding to the high spatial frequencies,

) A0 1
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transformation to them 2. Process as clained in claim1, characterised in
that, n order to discrimnate whether the bl ock represents a very ani mat ed
or sI ightly aninmpted scene, it consists of: calculating the difference

bet ween each transfor ation coefficient of this block and the honol o- gous
coefficient of the honol ogous bl ock in thegpreceding i mage; conparing the
absol ute value of this difference with a threshold; then concludi ng that
the bl ock represents a very animated, or slightly ani mated, scene dependi ng
on the result of this conparison for the coeffici ents corresponding to the
| ow spatial frequencies, ess claim.l. ch cterised in
that, in order to regul tdgi? trhg?l%w g%o%%g%ga supp Te b%/fctﬁ%flengodl ng,

it further conseithting yagirigdali vy thgt pLfyahe @bbedip\armre‘-hervalveﬂs refd the andar -
di Sation par arr%to@fmagﬁtg/aw%% Phe tdtaef&%ﬁéég %'e%'}é agglﬁkgtmz earddsici ent

di fferences, after having weighted themand before transmtting them and
in that the dedsaPHf@rrafioReto C6A%i sts of nultiplying by a variable

parameter terned lnversz. sba&&aeddssaumdpﬁt JMBiRN, EHRREABELAGeONid BBat, in
quantity of data_trans t he val ues of the coefficients or of the

coefficient di f’f"g?rerﬁ?eg] %ﬁﬁ%’&waﬁav‘ﬂ‘eﬁa%m e RO RIS P S ER B A FRETL 81 or

i npl enent at i on soigittle Prigeesd sasne) atnEtsistcbéi mchlowionprg shagliffegence
‘transformation Q‘F’NA G el @il kr L %?H(Aﬂlgnaco%‘%%i@%n@o ltﬂi% %bo&é"aﬂﬁ the homolo-

1 epresent ative of  the pol nts d T econst a series
t ransf or mat i on gevefcPprEfmirnt odr F%ﬂ)emqwg% dlack aini ghe @ﬁfemd;e‘wmepm nts;

- first neans esﬂgazflgg é;éo%gemge %a36L IS ¢Ris ham@e&mwm eReddrbeaent s
cogresponding to the bl ock honol ogous to the block currently being encoded,

in The precedi f§e? Fegeluding dhghdtife RHck Foprassnts 2 EefprEiPatedy (fF slightly

transformati on adewdtea, (sthhe Sdepasdiny 66 ki fésiﬂteoﬂ)%w%mbi’t&sbn ¢S the

representing a Jery. ani mat ed scen ang%tf? ocks rgp% esent i_ng a slightly
f

ani mat ed scene; igjentsy cgﬁlfﬁsp% ng SO FRYFRS T8 E14RES or mat i on
device and to the first3srebnses8)s tdaimedl tulcadbimd ,aclssnbterised dinf thandes

order to regulate the flow of the data supplied by the encoding, it
further consists of multiplying by a variable parameter, termed standar;
disation-parameter; the values of the coefficients or of the coefficient
differences, after'having weighted them.and before transmitting them;

and in that the decoding further consists of multiplying by a
variable parameter termed innerse standardisation parameter, depending‘_
on the quantity of data transmitted, the values of the coefficients or
of the coefficient differences which have been transmitted.

_ij _ 4. Encoding device for implementation of the process as
claimed in claim 1, comprlslng.

- a transformation denlce (21) receiving a series of digital
values representative of the points of an image and reconstituting a
séries of transformation coefficients corresponding to a series of
blocks of points;

- first means (30) for supplying a series of transformation
coefficéients corresponding to the block homologous to the block
currently being encoded, in the preceding image;

- second means (29 and 31) coupled to the transformation
device (21) so as to descriminate between the blocks representing a
very animated scene and the blocks representing a slightly animated

scene;
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betmeensthe transformati on coefficients of each bl ock and the honol ogous
trgnsformati on coefficients of the honol ogous bl ock i'n the precedi ng i mage;
- mul ti pl exer (22) for selection of the series of the coefficients
sugplied by the transformation device (21) or the series of the differences
sugpl i ed by the subtracter (31), controbied by the second neans (29, 31);
chgrdcterised in that it further conprises a weighting device (23) having
an ji nput coupled to the output fromthe nultiplexer (22), in order to
requce the values of the series selected by the multiplexer (22) when they

cofrespond to coeffici E‘antséb&facE& q98f TdoGhdt 8 dnketfncesmkidi @Bviank in
the lines and the colums of the matrix of the transformatlon coefficients

of \{D' ock, aRd théRetGrer 1eeRt t (SOhetR% srlariabtisud TBLAT (PE SHEESF RS he
encodi ng devbetvedn, tﬁE\HrﬁﬁsﬁiﬁmSﬂ:ﬁhW&CEﬂflciﬁrﬁsmt4,eaé10rblbdil1)|aﬁd‘etﬂteatIOn of

t he- processhgfoy g m 2 arac erl i.n that t second mneans
(29 and -31) corrp(r‘olgg{é -ah'ﬂf&m%%l\?él ?r%e roned '?’g?ic ?ggf f},e,_ ?
conparators ¢he puzpdganmexgeed to an out put of t he subtracter (31) and

havi ng respectively twy L{HGaholdd Y3)Uesr We10PRRRI £ Ak Wbries e 0G4 C
circuit (41) connected to .an output of each of the conparators (40, 42) and

suppl yi ng a SPRHEICiPRER euRRiigari tB%Lc*}’FaB?%FR’aW%‘t AeYicet ($HpPR YRt 8o eFery
animat ed or  ski gl by rRreAddL dussiaRe, byl @pe NKibBgadiert (M) S| @ntkslisdppy ithd by
t he=fwo conpar at o ééo 2) or the coefficients of this block.. 6. Device
as cl ai med |ﬁeﬁTﬁiﬁ$ 87 'ﬁ%fenentation of the process as claimed in

cl ai m 3, charact eri sediaractdrdbed tinf thathét foniped sempriisps sewedghtihgt he

out\pdt from s ALY G 1120 1P U bt Houpled 3! AU BLALAAELAD & i Bsfiedbe f OF

i ncreasing or ucl ng TRe“Coet
coef ficient (f??’fe%n%’@if—r rm;uqq Gh?l‘ﬁé‘l?ﬁ@rﬁ Bye shelepabekecsed py the .

st.andar di sat hgﬂtjﬂﬁﬁw t(Qb) when Zaney @oﬁﬂgﬂsﬂdf k6 HJe28i ARHES Bx( 20 )cob Bficient

removi ng the decimal part of the values of coefficients or of coefficient
di:f f erences: differences of high rank in the lines and the columns of the matrix

of the transformation coefficients of a block, and then to transmit
them to an output terminal (28) of the encoding device.

5. Device as claimed in claim 4, for implementation of the -
process as claimed in claim 2, characterised in that the second means
(29 and 31) comprise:

~ the above-mentioned subtracter (31},

- two comparators (40, 42) connected to an output of the
subtracter (31) and having respectively two threshold values of

S opposite sign;

- a logic circuit (41) connected to an output of each of the
comparators (40, 42) and supplying a signal indicating for éach block
whether it represents a very animated or slightly animated scene,
depending on the signals supplied by the two comparators (40 42) for
the coefficients of this block..

6. De&iee as claimed in claim 4, for implementation of the

- process as claimed in claim 3, characterised in that it further
comprises, in series at the output from the weighting deice (23):

~ a standardisation de@iée'(24) for increasing or reducing

the values of the coefficients and of the coefficient differences, by

multiplying them by the value of a standardisation parameter;

AN




Z ran encodi ng device (26) for encoding by Huffrman codes the values and the
addresses of the coefficients and of the coeffi- cient differences before
transmtting them and for generation of a code word indicating whether a
bl bck represents a very animated or slightly ani mated. scene; - a

transmi ssion flow regul ati on-devi ce (27)22supplying the value of the
"sngpdardlsatlon parameter to the standardisation device (24) 7. Decoding
~devi-ce for jnplenentation of the.process as claimed in claim1, conprising:
- first means-(52-to 55) for receiving a code word and encoded data

-encodi ng the val ues repregHtaiogieh delaec@qaat sotf rencblog enefaqeamat s of an

image, and for recaonstituting a series of valu st.it b

t ransf or mat i oR2EbEFT FoT SRLEEDPE FIFEHEITRER Bf © ?rcé’ﬁsg cr"enénjac}eliggﬁ TGefticients |
ofs\the- bri ght ness val uean elepansy dgvice (RE) \fakusmcgﬁn@bydmmmmdeand for -

_I‘ econSt I tUtI n%ha 1% nt L Oa! d %%)ad?lres[sgg oétﬁe cggﬁflcqg %tg'%f\/@ix Q:OQE

code mord - secon eternlnlng a va eac coe |C|ent
“of ~a bl 6ck by caeul. rrﬂgfaemab% veffore CoismiEtingt thsm f E’P‘érfé‘é sansERtieR 85 & he

first means (iéé e LR rliNErdf 8h 6ig0findthEr GOHEESPBSEMENEO S by RlmdtRat i
honol ogous ‘bl oc t he precegl ng image; - a multiplexer :(56)), conmanded

by t he si gnal- S@éﬁé—'rlé[twnﬁffe‘ﬂﬁée’l‘?'rst means (53), so as to transmt to an

.output ‘termnal - (58) of i hﬁar%(igglidﬂgfr&avt@mtid&eaebm \laT)ueSupmﬁm@tﬂhteUt ed
by._the first means or the values determp mgans (62);

- a_ device (57pM% & F%%r?ﬁ’b‘}aﬁ&ﬁa&ﬁw FABPOEH =2 tedthfe hat["mgaLr "sag eYlhce

.encodl ng, . counlzerl to the output fremthe multiplexer (56) for

R reconstituting a"seri es. Pﬁc‘%dqﬁa&eﬁ val ygs {“rf‘?q_g SN e ._QIe bb&:dsarge

po\n’ts characterised In rst nea 52-to 55) conprise an
inverse wei ghtqlngnaﬁevnc@a(laﬁ) FoppPrigpigsi ng to the values of the

transformation coefficlentse q,{gqng)f(stzhgo tsgganﬁ;roigg@ﬂ,% @oeddd wbeditand
~differences, a weighting reciprocal to that ap Elled dur| n the encgdl ng.

23 8. Decodl nEnERdEd dates earedingqtheh Vet uaShT T SERRTAR TR (AT B points ©

_block of points of an ‘image, and for reconstltutlng a series of values
constituted by transformatlon coeff1c1ents or dlfferences of transfor-
matlon coefflcients of the brlghtness values, depending on the value of
the code word and for reconstltutlng a control signal whlch is a
t functlon,of the value,of the code word; o
- second means (62).for determining a value for each
.coefficient-of a block by adding a.@élue of a coefficient difference
supplied by'the first means (53) to the value of the correspopding
"coeff&cient in the homploéous block pf the preceding image;

- - a.mtitiplexer (56, commanded by the signal generated by
the first means (53), &0 as to transmit to an output terminal (58) of
‘the decoding'device either the Qalues reconstituted by thg-first means
(S3);fof the values dgtermined b&_the second means (62) ;.

: - a device (57) for transférmétion reciprocal to that’
aéplied'for the encodiﬂg, coupled to_the.qutput from the multiplgxer
(56), for reconstituting a series of digital values representative of
the image points;

characterised in that the first means (52 to 55) comprise an
inverse weighting device (55) for applying to the values of the
transformation coefficients and of the transformation coefficient -

. differences, a weighting reciprocal to that applied during the encoding.
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in1that»the first neans (52 to 55) conprise in series: - a flow regulation
deyi ce (52) for receiving encoded data with a constant binary flow, and for
deferm ning the value of a standardi sation paraneter a decodi ng device (53)
fofl decoding of the encoded data received by the regul ation device and
SUJgP/i ng at a constant rate a series of23transformation coefficients or
copfficient differences, and for decoding a code word indicating whet her
thg bl ock correspon- ding to these data represents a very ani mated or
slfghtly ani mated scene and for generating a corresponding logic signal; -
a jstandardi sati on device Debddingoa@phied i canimud prtclbinmg,! headecodisbg devi ce
(93), for nmulti | ng by. the val ue_of t standar-, disation paraneter the
t rlapsf or mat i on’ %éé ‘B?‘gi ée[lnrtsg' an chse% R nf°“(‘ﬁrfl?eer1é1n?:eérslessﬁppl i ed by the
-dgcodi ng device (53). - a flow regulation device (52) for receiving encoded data

with a constant binary flow, and for determining the value of a

standardisation parameter;
— a decoding device (53) for decoding of the encoded data

received by the regulation device and supplying at a constant rate

a series of transformation coefficients or coefficient differences,
and for decoding a code word indicating whether the block correspon-
_ ding to these data represents a very animated or siightly animated
./ - .

scene and for generating a corresponding logic signal;
’ - a standardisation device (54) coupled to an output from
the decoding device (53), for multiplying by the value of the standar-
disation parameter the transformation coefficients and coefficient

differences supplied by the decoding device (53).
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