; e3e~~t4@X6T. g 601 (~' ~r~. Devices for signal processin before and afte?fg
tr@nsm ssion and/or sto vmth data rate reduction, 2;@ sV or
"“transmtting anmmm\&\{w signal s including such deV| ,igm;%’ent
i nvention rel at rangement for processing si gnal s Whl
grouped in periodic &€t ers) such as inmuges, and intended to be
transmtted and/or stored bl ock-w se via a passband- Iim'ted inforrration
carrier wpevkcel f ents
o be traneet o SEl broGRURL ifort At afeRuaRditof and/3) HoHls, ¥ SBRTRE
sub- assenﬁ@@ﬂcpﬂmvmmle@swmssimppmsmnumg hnd/st storiagsigrass inoludiily such devicad e
node) denoted conpensated node, a first sequence of signals to be
transmtted and/or stored having a rate which is twice |ower than that of
the original signal clusters; (b) a notion estimation sub-assenbly for
estimating notion between bl ocks which bel ong to consecutive peri odical
clusters, provided to supply block-wise a notion information to be

transmtted and/ or ored bty. repl aci t hose bl ocks V\%Ch are cancel | ed by
sai d tenporal sub- salpPTRHT IPXS'R’:?“ r@@g"x?etpi%’fg‘“%‘lg"&&%'e IRFO%ESHAG fiBNRSN
- conpensatwihivh aréoupedahtpesiddal @0stéR! Si@Sad i?na%e?' gg&% entiB 3"he Faf ﬁscg/ or

St or age syst em C eTEI)I’I Sl n a transm SSI on sta ter transm
and/ or st 3Hge stoF lpieclgmgmm &padmndtﬁmded/uﬁomalmsdam whithtigglies a

I nformat i e es reducti on cessi n f the quantity of
i nf or mat | gérzll gg&n'%g‘n{eh V@‘ﬁﬁ"’b@‘f’b&ﬂ?ﬁp? F@E‘pﬁﬂ%Fog RBE&r $taged.and/ or
read st ageorhprisihgpe transmtted and/or stored si gnal S) and I n which said
transm ssi on stage mcomgorat es such a processing arrangenent. The

i nvention al so (@kRr4gmpo Sldhsanplmggmbeaxsemhiy provided 0 seppby évadirsd y
transmtt signals ter, a reductjon . of the quantity of

i nf or mat i g%g@%%ﬁ@g{ ?tg P scflﬁ"{’%cf MFW‘JSF’SF’&)“ fizstrsequemae @ ther in
accor dancsigndls$ ko be thahsrhited apa/vrakéed m&ﬁ'ﬁgaanﬁté’%hbht iQQW?deCHo%r thah SR _
sub- sanpllng sub-assenbl y provided to supply a first signal sequence or in

accor danc®Argna sigRabelysters; | - back mode and with the aid of a fall-back
processing sub- (B3 oh &Eﬂ'a‘ﬁhﬂ?% ﬁ%@éﬁ% i?‘jrs"[ashg‘aléhés“a%g%r uence second
[

si gnal sequence ‘synchronous W bei ng

ef fected whlch betongtto ToRsScative peribdidal NodEkeers NHRNIHRHI 18 r&uﬁﬁlgﬁﬂ&fﬁﬂv 20mBkisd t he

aid ?f; a . deci EI on-taki ng sub- assenbly and on the basis o not 1 on
i nf or mat i BIPTEGHAR 1 Re SRnsmitied andlorastersd thyareplacingethosenblocks whishade and a

conpar i so&ngguddgjf%wn%rﬁp{%an%&gv\hl ch are associated with either one

or the other e I'nven her relates to an arrangenent for
processing preY¢cjoaisscpvering sub-assembly with motion compensation.

The invention also relates to a signal transmission and/or storage system
comprising a transmission stage and, after transmission and/or storage of the signals
transmitted via a passband-limited information carrier which implies a reduction
processing of the quantity of information components to be transmitted and/or stored, a
receiving and/or read stage for the transmitted and/or stored signals, and in which said

transmission stage incorporates such a processing arrangement.

The invention also relates to an arrangement for processing previously
transmitted and/or stored signals after a reduction of the quantity of information
components to be transmitted and/or stored, effected either in accordance with a first
compensated mode and with the aid of a temporal sub-sampling sub-assembly provided
to supply a first signal sequence, or in accordance with a second fall-beck mode and
with the aid of a fall-back processing sub-assembly provided to add to said first
sequence a second signal sequence synchronous with the first, the choice of said mode

being effected with the transmission of a mode information component and with the aid
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ttansmtted and/or stored signals after a reduction of the quantity of

., informati,on conponents to be transmtted andlor stored, effected either in

accordance with a first conpensated node and with the aid of a tenpora
sub-sanpl i ng sub-assenbly provided to supply a first signal sequence) or in
accordance with a second fall-back nDdezand with the aid of a fall-back
processi ng sub-assenbly provided to add“to said first sequence a second

i I . h ith the first) w.th tial. sub | i f
e seqbdRea AERE BRI gt o thF Bein AF e B RipRtaf SRESH .
other of &P &reSPR rihdn¥insd AndRIBIoREH, SAAULESRSari ol D GHIrMALO c&MpshcBde

being effected wth the transm ssion of a node information conponent and
wi t h t he vdiich afe assehiated math- ¢ithier vge onltheagtheniodeand on the basis of notion

i nf ti ts whi.ch I t itted / t d d

corpar | son of t ne. THF GRYRHGR ALt ERE © MR Eare e p e oA ner

one or 1 ipngilial AR ssrRERAGaI Y o WIhHich of @Y duing|STahidiaghi her the
S

out put of said notion-conpensation subassenbly or the output of said
f al | back composets tybs transmittediahg/or Btared | sffectddecither émaceprdanse wids a figsta

signal transm ssion and/pr ,stora stemc risi a transm.ssion,sfage
and, af t SPREPhRIE Boft andwithoRe aE oL ¥ degrora S iagmalig bRty 25000 5
passband-hisippl9Q firi AEAR!deQherca! b¢ f adddtdahics With' £5ecdnd FallbhéloMmoRE GRESSI Ng
of the quantity of inTormation conponents to be transmtted and/or stored,

a recei viwith theidof adal-back grockssing sub-assemblyl prowidedriaiagd tasaidelrssi gnal s.

This inventio particul arly _interesti i ] e case in
ahi oh t e °&ﬁ%??‘g?°g‘db§g‘}ﬂ Seqitoey) SJ{‘}?@F%&Eiﬂﬂ})ﬁﬁﬁﬂ.SQﬁ‘Hgg ﬁp%ﬁ%%gb'm ch
repr _esentsaﬁhPliﬁEBEGaiH B&lRRcEy) Anll Toreffedting e aRamhateicisction of vnd crhé beher
carrier of the transmtted and/or stored signals. The transm ssion and/or

storage of thesespytiallyrsyb-sampled sequerces ntherahaicef saishpode heing cffsstediwithed, f or

exanpl e) i th |inages eneral Ly inplies a c r.essi e.skanals. 1o be
Cr antm { (it EARRHOR pf A A5 idemialp o ednd R R B &l S aidPlekide
ratio) ofsublacicmbly Bike6n tH)Basie 8 friokiof ififokingtibrs comperiensd whictletrenlsoned by the
fact that a sufficient quantity of signals nust be preserved to avoid that
t he over dransmiftedrand{qratoredegnd: 2 compreEsqroef Hedrivamation, sOmPeRsnts WhicB @8l e by
t he fact : j: o 1d2dal ithin
the scopd SRR EhePbir Ot HE, Gler il BT, P VEW MG

si gnal ceithegthesdumt of ciidrmetiorstovgpérsatod bubasseatbdy oe dhecoutpat 0fsaidiédl on

ort hogong}l transforns of the discrete cosine transformtype, which allow a
fl owrat aF’é@EF_?,"FFSG_lﬂ yb-35s8m@biYe of the order of 10 to 1. For a significant
number of ~appl i cat Fﬂ{my?Pﬂ:’ inl & 'o‘?r‘&%fg?ése:o"%g #i%siﬂ@ss?&noidd?& ?th'A grocessing
i mages on conpact di SC; VPR 0 s ot ST ¢ ent and @ conp gmentary
reduct i orsystemcenmtprising @ transmission Gtage and, iftevasadsmissiont andier stodigepafithabl e. |t

is th f bject of the i fi t i d i | | i
TRt S AN T SR EN S YKOER Y W
flow rat erpadind ioPthe qx&npwt ﬁf ﬁx?&rﬁil%n‘ &ﬁgﬁhbﬁ’@ tﬁ SeatMSmitiedand/&r HORY, a

processirig arrangenent o e type defl I'n the openi ng paragraph) which
i s char aceesiving dnd/or tréasdt stage forshe itransmitted :anir storedisignlsck processi ng
sub-assenbly provided to add bl ock-wise tq said first signal, sequence) at
| east a second si gﬂﬁ}s lgémcl@s\ﬂfﬁc‘(’ arly IntetRsing aAP é‘ﬁ'ﬁﬁﬁgf%"&%gﬁfi‘?st and
i's suppl ivalch th SRS piickfied iRAGAN thibRhdtidADmpOnests WHISH rdpédeR t he
first conpensated node as” a function of the result provided by a

deci si on-anihdted)irsages 294 i whicha chmpaetsdisc if used @arthecarsien of dhe\aarsmitted
original signal sgﬁnd t.he signals recovered by said recovering sub-assenbly
wi t h not i28f % SHP $804l3n based on transnitted and/or stored bl ocks and on
notion informati onTROKARERTREISA ahB/dritksragd bP & VerE largd QualRity DF difotmktidiy

sub-assenbly includes, for exanple, a.switch which is controlled by a
deci si on compeusdnts, fassociateds for ayample, Wit imagsengeneslynismplies grgomprasioanefout

signals qf t.he.t or al - o uh-ass Y. in Y Kk
rode. o She biggud SRS kug e BRGR ke Paf FOEAY reaBlitbn, T el @uiriiat

Th € Cco ”mﬁ\ﬁcﬁadfi théir nh‘BM?tC THedtedgetion rationRaftePhRa de@atdined thrlgp icththgha
definition television signals" presented F. WP. Vreesw jk et al. at the

. by F. .
' 16t h | sufficient iquantity PT/sigpals ausihe, Presenvedoincayaifithat dhe gyrrpdl infprmationne
1989) pp..37-52,. descL] n n 0 0 i i I l.s 1IN
bl ocks i rﬁtf%n%?ég Fo"oggcél?g%ds?l#t@ééﬁ'ag’glmg?&g[coéég{ ca@tE é?‘lagg?%ﬂglgﬁ%%%g?cﬂ
particularly conprising three subsanpling paths at 20 ns) 40 ns and 80 ns,
a single path of which has its output signal selected for transm ssion.
This transm ssion of the output signal of the 20 ns path or of the output
signal of the 40 ns path or of the output signal of the 80 ns path
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4+effected in accordance with a rhythmwhich is typical of each path, and

. corresponds to a respective sub-sanpling structure adapted to the rates of
di spl acenent found in the inages (80 nms path: stationary inages or inmages
showi ng slight notion; 40 ns path: inmages show ng noderate notion; 20 ns
pat h: i mages showi ng rapid notion). The,"conpensated node" can be accepted
as the node of operation of this systen?mhen it Is the output signal of the

40 th t.nat I i.ch i I d . in thi th
Cr anen + eeEPRRl bRk Atk ofhiE o SeoBg SRS Tt RPORERon component s i th
whi ch those signal Fhd hajority \e? tﬁ‘@Euﬁgﬁg}l kA QIS Slzhdiecbderid mBhody B8 pasing | ¥

reconstructed) ) but on the other h the nodes of operation in which it
i s the othipflowsnagmesduetion iscbazed ns qutoonal transfiorms of ke gidenete grsing which i s

| d,i f i gnal _of the 40 _rv h i b
"ot or r od SEATOfR bl il BORH nSARR redlcrodln LB Mo oRER o YO0 R
paths i saaigiifitane nombenef giplicafiodshdre f§@8mdp1@k\ﬂ\eﬂ%&§irpitoﬁﬁ%raﬁai on and the

transm ssion of one of the output signals excludes that of the two others.
In the pPEXERINE HBABFES OR<ompaghdiseriis raale isnpy sufficiestigndaspmplemeptarns) but

i n accor L, I [ cynst es either .qnly.one or hoth have their
out put s??r?gﬁoimgra‘é.‘g% S’]ﬁ@%%ﬁé@?ﬁoﬁ%?"%ﬂ&# IPHSPIRNE  si gnal s of
these paths resul tR i$ thekéfstesh 8bfEECHEIHRnAhtioRb PRSvilid e sBREl pidcedingl t he
arrangenment proceeds in accordance wth a conpensated node) in which only

one fi rsAIT3RgAMANt yehicheplidates preyigyshy faund insuificinngies asvregardsahe flowhate t hat ~ of
the ori gidfk 3‘# gnal s before tenporal sub-sanpling) is transmtted and/or
stored, or \Mqle ‘her a fall-back node, in which said first signal sequence is
al ways present, isTediplesd eite biveAtiGefelites L4l sigRaleprobessing Gragembitosfatie W th
the first. | agcgor ance W th an advantageous enbodj pent, the fall-back
processi FVQ"S‘{}S" S:Hi51 Qpening paTegraph.gwhich 18 icharacterizdbubah g asodarciidessqual to
t he period of X! . | = LNg
circurt operatihe SeEE BrocttSHiF nibkadsBhnb iy lteq o GBI wi o ST

sub- sanpsigna) seqimnas,satritdsy a secord fignilhsequerkk iwhicliy in symplironisch edthahie fesst )
the fall-back prQcessing sub-assenbly also includes a spatial sub-sanpling
subassen®id StPrlicd - Bniscpedagce witha sedond fall-hagk mede substiuangcadiratnat i al

sub- sanpldfgerRied mdel [ : maral s sanpl i ng)

t he spati al g%ub- séﬁr%?leidr%ga ﬁnﬁ’?ﬁ?@%ﬁei’@ﬂ‘t‘%ﬁﬂaﬁf’ﬁg ﬁig@eﬁ'&gggggf t he

not i on aassemblynon fhexbadisiofta Eomparisant betwesrathe roripidal tsignalscindt the signalsal s. 1 n
the latter structure) the arrangenent is, preferably charagterjzed in that:
(A~ herEpitsrd B Saf ehpivare DA BIt masop mpeh A st Pl by a
spatial {rhhdnfittedandybf Siokdd HREkONERH oRndtichPREd aridh Bo dtdlg Circuit
operating at a ratio 5 1/2, and, at the output of the two paths, a

swi tching circuit Iprtbisimmré), the| decisicn-takingasubtagsemidy dnclydes, farhmxample, t he
Cowar & hA e B i cBnepl R dectitor circififor, Blecfing. e Sodesthagted | ° 1M o
sub- assefaly, bl thelespar ﬁ%ﬂ’d]ﬂ SOV tefidoral kubRinbRhg @fib‘faﬂe&%lﬁl%d ihid he

conpensat ed node, the output signals of the tenporal subsarpling
sub- assefali-gackmode; alsndh¢ atitpub sighalsmfdhe fakbank processingraub<asseimbtdpi d

switching circuit.ln a further , pent,.of .the fall-hack, processi.n
subassenbl y) the %’aﬁ?&rﬂﬁwhq(g‘ @yéﬁ%og&%fqrzcgglgahL{eﬂg‘{agdcgﬁégt ?fehlgg
fal | - bacdefiniisre@tavisions siBndl§'s pragkated by FORP. ViResidjiakt &l atttie 158 d t enpor al
sub-sanpl i ng sub-assenbly) a spatial "sub-sanpling sub-assenbly which

conpri iseré‘t‘twq&a-‘_r'EM SYmpQsium? qaﬁ‘:h& (Swiszerland), bi-2hdunenl ESpei §%§23 }‘i rst
oFrourt SO ML, for Wieds0Be NI HERRANG i shafll 0 0o a

second sqnatshﬁdtezﬁuwmeﬂruftd?idawi:dmpxtebﬁors,pﬁﬁé\llaﬁylbom@ﬁﬁhgﬁ&w&hﬂ x of
each path bejing i ndependent of the notion and being fixed but for the
t enpor al 52 g paths Rt 3P MiHAQ myndsB0 msa aSingde Pt qfavkich Sas s oupubsignd

v ton sicEtbadet famoR TRAddlomlqadr B I GhhG Ygna B vierad BEREROTY 86 | .
out put s thé outpat sigaili off the WD-rae PR o ihe it sighial Bf fHeeBOURI PAthbFfadively t Wi ce

| ower than that of the original signals; )
results in a decision taken as a function of the result of a comparison between the

original signals and signals recovered after a motion estimation and compensation, but is



(B) the decision-taking sub-assenbly conprises a change-over swtch
controlled by.a decision circuit for selecting) in the conpensated node)

" the output signals of the tenporal sub-sanpling sub-assenbly and, in the
fall -back node) the output signals of said change-over switch. In the
specific application in which the signals to be transmtted and/or stored
are representative of inmages) the signal4processing arrangenent is
characterized in that the selection in the decision-taking circuit is

ef fect ed péectedritgiccardanke Wit aftyshimiwhieh polypicabaf exchquatts rohdf cirtespumdk w@r r or

tati d_for. ti t h | | est . W th
app | cat | SHEPEAEY B ariling SERELR Rinpiet & P i pERBAF B ARG TS n
par ti cul airhages {8 RisGABD UtatdBABRLIMAYRE Br qag%ésashawﬁ{g il%m% h{bﬁgﬁ{ 3050V pdud

and/or stored signals is of the conpact sc type. er object of the
i nvent i onimages sheyvisgi raedamats matings i26gms pathn jroagestshbéwingprapid modon). Thensmi t t ed

d/ t ' d d,_at th j Vi i de) tp. 6 ,
ocovery Wt ARD bl P GAEbS BeceBled A0 Sl R bRt Biscysed P Rt i on
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a first enbodinent) to an arrangenent which'is characterized in that it
conpr i sesSasg she Fansmitted, sigoals s acdampagied- bys etibn jnformatatecbmponents avithe t he

transmttgg: et | gnal s corres ing.to the o ut signal,s of
o d ¢ enparich S0 SR e LR beER B SRERS G9 e bRt Bep BB e i ng
at a firsbutiomthe die hanl the moded BE op@htiH irC QRIRANS & the dutiuR sBREEGHOMY 29nd at
a second input the transmtted and/or stored signals corresponding to the

output si GAZRE ef hakeltheAQ ms path whishds selagjed insteadsiihe putputisignaipfytheid0f r om
L5 ooyt ok pulh GREARE i LheR ] ATHE ALY, RSB L
sai d fir stheithqeatpaths it hacheicg of e [Wut 2¢ Hired compaibRenodsd dfdperatonemaars i vel y;

transmission of one of the output signals excludes that of the two others. In the present

case, the arrangement has only two sub-sampling paths, but in accordance with the

circumstances either only one or both have their output signal selected. This selection of

one or two output signals of these paths results in taking a decision on whether the

operation of the arrangement proceeds in accordance with a compensated mode, in

which only one first signal sequence (at a frequency which is twice lower than that of

the original signals before temporal sub-sampling) is transmitted and/or stored, or

whether a fall-back mode, in which said first signal sequence is always present, is

completed by a second sequence which is synchronous with the first.

In accordance with an advantageous embodiment, the fall-back processing
sub-assembly includes a delay circuit producing a delay equal to the period of the
original signals, followed by a temporal sub-sampling circuit operating at the same ratio
as the ratio of the temporal sub-sampling sub-assembly.

In a further, still more improved embodiment, the fall-back processing
sub-assembly also includes a spatial sub-sampling subassembly which comprises, in
parallel, a first and a second spatial sub-sampling path in the same ratio as that of the
temporal sub-sampling, the spatial sub-sampling matrix of each path being independent
of the motion and being fixed but for thé temporal resolution of the si'ghals.

In the latter structure, the arrangement is preferably characterized in that:

(A) the spatial sub-sampling sub-assembly comprises, in each path, a

spatial filtering circuit followed by a spatial sub-sampling circuit operating at a ratio



(c) a change-over switch for alternately selecting, at a frequency which is

_twice as high-as that of the input signals, either said output of this
change-over switch, or the input of said notion-conpensation sub-assenbly

but del ayed by a half period of the rate of said input signals of the

si gnal processing arrangenent. The invention also relates) in a variant

constituting a second enbodi nent, to an aﬁrangenent whi ch is characteri zed

in that it i '  rst sub-sanpl.i and i nterpolation

sub- assenbl 139/92?'{‘{ ﬁ‘@?%é@’%éﬁg Q‘Fdﬁ&l P&%o PF@@EB | FHEFUttoPrEMiled te selgtts| v
transnitt ecilanmkaly oné oF @k 6(8N3F TheAdip e 08 lshill Uph i sfubfsa}ngn_h!% cib@ity of the
arrangenent; (b) a nption-conpensation sub-assenbly whose 1 hput 1Is

connect ed, frequsecyowhichds twiceHowar thanghatoafi the odginahesighalsst or the second
i.nput ,of sai.d arrangement or to

node, respectively, e} r.direc to.the i

this sane i nput but 3? ;H.‘?aqeﬁ“fan' '@ﬂb?émqqﬁd"%{%csi%?@"ﬁﬁ?"éﬁ%&ﬁm
sub- asserblegnglidd  SALON GlRoRBERMaldNImBNE] hE LBRR SFHARILIHOARRRINLY.
whose input is connected, in accordance w th sai se%ection of the fl%"St or
the second SAB@ENE sehrpssemblyepr;)inghe Fall-back mhde,dhe putpudsigsalisf said switching

not i on- CONMER gt I on sub-assenbly, or directly to the input of said
arrangenent; ? ) a change-over switch which supplies fromits output or in

accordance with sai dmdﬁnherfeﬁm{neﬁwpﬂaeqamm&?ﬁb&ﬁiﬂ SubasleRibly, the OF the

first or second node) respective%,. ei ther the output of said
in .

not i on- conFERE8EMYH 18 also £hameisriz thas out put _

(A) the fall-back processing sub-assembly includes, in parallel with said
temporal sub-sampling sub-assembly, a spatial sub-sampling sub-assembly which
comprises two parallel-arranged paths the first of which comprises a first spatial sub-
sampling circuit and the second comprises, in series, a delay circuit producing a delay
of one period of the original signals and a second spatial sub-sampling circuit, the
spatial sub-sampling matrix of each path being independent of the motion and being
fixed but for the temporal resolution of the signals, and said two parallel paths being
preceded, in series, by a spatial filtering circuit and followed by a switching circuit
provided to select alternately one or the other of the outputs of the spatial sub-sampling
circuits, at a frequency which is twice lower than that of the original signals;

(B) the decision-taking sub-assembly comprises a change-over switch
controlled by a decision circuit for selecting, in the compensated mode, the output
signals of the temporal sub-sampling sub-assembly and, in the fall-back mode, the
output signals of said change-over switch.

In the specific application in which the signals to be transmitted and/or
stored are representative of images, the signal processing arrangement is characterized
in that the selection in the decision-taking circuit is effected per image block and after
interpolation error and fall-back error computations compared for selecting the smallest
error.

When this application to image signals is used, the invention can be
employed in a particularly advantageous manner when the carrier for the transmitted
and/or stored signals is of the compact disc type.

A further object of the invention is to provide a processing arrangement

for previously transmitted and/or stored signals, adapted, at the receiving side, to a



of said second sub-sanpling and interpol ation sub-assenbly; (e) a

_ change-over switch for alternately selecting, at a frequency which is twce
as high as that of the input signals) either said output of this
change-over switch or the input of said nption-conpensation sub-assenbly
but del ayed by a half period of the ratg@ of said input signals of the
arrangenent. In the case of this second enbodi nent, the arrangenent is
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recovery sub assenbly with notion conpensati nd, of t ecisio i.rcuit
of the decision- tg%)ﬁgc@ﬁﬁ'%%‘eﬁ’rﬂ‘; or ajtergate §‘ﬁB‘W§‘g’ _ha Eﬁ%?’?ﬁ;’(ﬂ"ﬁ‘ﬁg\kﬁth
Fi 1 f: -
i o5, natVise/As'High BIHAE LR inBls Sl Yilnieh 888 SRR OF SIS Bhahie: SeF SR,
filteringrche mput of said tﬂwoatdompeumonfsuﬁagsenﬁqu ddapelayed by dilfalfeperiod of

sub-sa I|n matri respectj vel uch as those shown in Figs. Sa to Sc;
P %te o}‘ gm ut s?gngls ofI the s%/gna.lS processxsng arrangement. 9

The invention also relates, in a variant constituting a second embodiment,
to an arrangement which is characterized in that it comprises:

(a) a first sub-sampling and interpolation sub-assembly of the received
signals corresponding to the previously transmitted and/or stored signals and constituting
the input signals of the arrangement;

(b) a motion-compensation sub-assembly whose input is connected, in
accordance with said selection of the first or the second mode, respectively, either
directly to the input of said arrangement or to this same input but via said first sub-
sampling and interpolation sub-assembly;

(c) a second sub-sampling and interpolation sub-assembly whose input is
connected, in accordance with said selection of the first or the second mode,
respectively, either to the output of said motion-compensation sub-assembly, or directly
to the input of said arrangement;

(d) a change-over switch which supplies from its output or in accordance
with said mode information corresponding to the selection of the first or second mode,

respectively, either the output of said motion-compensation sub-assembly or the output



8'- Fig. 6 shows another exanple of the arrangenent for processing signals;

- Fig. 7 is an enbodinent) in accordance with the invention, of the ,

arrangenent for processing previously transnmtted andl or stored signals
after processing in an arrangenent of the type corresponding to the
arrangenment shown in the associated Figs. 1 and 3, and shown in Figs. 7a)
7b) 7c for three different nodes of operafion. In the application described
here) the i{1put signal s have, for exanple, a repetition rate of 25 Hz and
the proces®i $4d 58508A Subsampliog andinserpolaginalsybrassemblyien supply signals at a

rate of 12.5 Hz. Thi - i a r.o is realised in
the foll ow ng manner(?) \%\Eﬁ%ﬁ#’%"%gg’é‘??ﬁ%ﬁ?ﬁ"@%ﬁﬁé’i@%ﬁ %{ ﬁ‘%ﬂ'ﬁ"ﬁ?'y%\'??els
Figs. 1) amwdcdas figh aiands the FMA SighdlsaleltAEIQIE BlitpEhefvhid thanige-ovdr iwitdhudes
first of all a tenpagral sub-sanpling sub-assenbly provided for supggll ng,

i n accor daPfc@enPYt of spidr mptior-sppensaiiom subrassemblt butdpdayed dry 2 balf pemed 06 as
conpensat £ :S] e 0 be transmtted andl or stored)
of a freqﬁ@ﬁggﬁfi%#iln?ﬁ{ggggpt%hgﬁe %@rﬁg&%ency of the original signals in
a predeternined ratiln.thélease dffthis seodndasmbodimenc ahs afrafigerien i§ praferasly

sub- sanpl i circuit. | O a_operating at half a ratio. On {he other hand
the arr ang‘gﬁ'ﬁf‘qﬁ%%&% the ﬁﬁﬁi"éﬂ seeqndnsubr SMpling -aad Jaierrajatiasy, swbrasserebliesy a
noti on estd i Qd bt _ . - z:sarpl. i

i cur - 107a comprish Bshatal S Rplifl SuE ATl o ol IRRRR SR ahd

ori gi nal rthpethetmation-cimpensition sub-dssembly emptied ihizgehmemoriandndvan adder,
consequent |y cancel s one,signal g{ﬁn&ge out of every twp ‘y]s‘ht he seguence, of

i mage si gn¥lR 2 gy @ 2mpren rap i‘ﬁ‘&%?ﬂoﬂh%“ Hst basis Fﬁﬂm“éﬁ"%ﬂer‘!,fui t
20 acts ok iRt/ ¥hembiids, | dFIAE Tou: Imabd B BRRCOAP 0P filsd HRAfRIes Wl bFC
exanpl e described) it I's assdne aﬁ tﬂe I mage 1 nformatl on conponents are
processed the mytionkisformatién betseeh saigeinpipaal cutpEDilm&as;hhefdetaqu:redlhﬂw(bFS) t he
circuit 20 | poks f.or the djr.ection of not.l on _so as tq sybsequently
deduce an ?‘Bgr‘%m?ﬂﬂnﬁ’f 'I"E‘Fﬁ a%?dewaﬁﬂﬁ? Rerigd of the;npph g ing”e

informati %@&ﬁg%ﬂ?&ﬁ&,t. denoted D, and of the content of two inages

adj acent to the cancelled image. The notion-infornmation conponents nust
al so be transnittedInodtor the othed of these splictorasy theharsangemenk s advanthgeousy

o the. motTETCRCEIT L Fah e RLeAon b 4 INBRR B HliomPHeREOmEIRR O, SPTasSorabl>
and a bl ocindané kelbstionrat3Be irpat BP'H?E ﬂhén@%u%@i@p%r?ﬁ%uﬁﬁ%:@%{agggﬁ%ﬂé?&éﬁblyf or

exanple fromthe art.icle;&)é J.R Jain an '
measur emerdfe sffacted withpbeiaidiof 8 firstnandnd sedand miangmgeercwdichy respedtivgly, which

Transact i i.cations,.vol. CO%/LZ no. 9 12) Decenber 1981, pp.
1799 to 1 Fg%wggﬁ&gﬁﬁenﬁq’éﬁ‘dbvo %F'&éﬁ"&?‘%‘n t hus proposed has for
its effect to deter PaniRulirelasdhdcimyRs of €84 BiveRtidPWilEA6W HcOfmE hbret he
cancel l ed i mage), for exanple 12, in a sequence of images I1) 12, 13) etc.

) in SEPHERC ek Aere defailed mapserpfrom thiefollowingdeseriptiasnwhishds givenl byige of

D j B O ledl ] | f f. th

on- cancelorh it LahiE o sEltrolk®5 e ROBolbirii asiWifeh o WBkt: i on
of the type: ~2(X) - Fig/P3dwl{ XfiBdt example iR)accavdancd Witk thé idveftisi) afian!

i ndex of th%current pixel) 1'1) 12) 13, the original imges, D the shift
(in pixel SMbodipent of the.amangement] forprossssing: signalsintended it bertmnsmittsd andéor

pi xel X ofgdelif I the cancell ed i mmge. Expressed in other
terms) this rrdt]ﬁ%?lf@g}tfz?réa?%ﬁglg%’ a search for each block, represented by a

current pixel X a v&ig.d sHows) i b afranpement, ah @mbodiment of ehé kRBvery sub-
(DFD( X, D)) 2 f the totality of blocks is mnimal. In this expression) DFD,
which is &Fﬁca%f w?am?w eampensatien and pf & daFisiom piscylt of thecdesision-takinghe
appr oxi mag.mp_gssg;hggr. | inked with the current block and is equivalent, for
this block) to thé'sumof the square of the approxi mation errors over all

t he pi xeljs of the biBigk.3 Wmem?omb&tibhiv?ﬂaﬁgy).Cl)gi(art;fmﬁhgﬂ)cmbbﬁih}&@of tr!]n:
expresse X 12(3 - 2)(13(X+D) + 11(X-D)) 2 ocks) an or this
expr essi oﬁﬁf'h"é:'ﬁré’ﬂ? : Pg\féé'&éz_é@?lé;ear ched. The selected displacenent vector
i's the vector which ggsagserkal dxiipld¥l o (FBlsref Anbibkieibi& o

exhaustive test of all the poss%\g‘!&iﬁspl acement vectors Irn a search range
limted bfilteeing eioeuitslofthel stractuiecaf Figalduexlaped dodiffyrent sibpmaatpiling | myatridése

signal pr Pe%ﬁcsc%vc?, %ﬁt{haar}g&g?cngho%ns?n i:pgcsl gg% 52, Fall-back processing




sub-assenbly which is intended to take over the operation in the

. conmpensat ed npde when the notion estimation sub-assenbly is omtted in
accordance with a predetermned criterion which will be described in
greater detail hereinafter. In a general manner, the nornmal node of
operation is the notion estimtion node) which will allow a subsequent

noti on conpensation and which will consgquently be referred to as the
conpensat ed node) and this normal nobde may in certain situations be
replaced by a node .rEgegrsgews Andthet HQnipH bf MracdframBeRentTior procsiing sighals;
processi ng sub-assenbl'y conprises a del'ay circuit 50, this delay here being
equal to the period Kig. 7rie anempodimens, igrascerdangedwith tsifyeation gf the ¢ o

g e peti ot S tine . .
i oul ¢ etk B JrarShRe oReapy EErahs a0 Bk EniGane: Foclee |
sub- assenal ah WridpeiRhi SNHEAYPE BSRéspORdin @ tedingemappshovmin theasseaiated of a

portion of those blocks whicCh) in the orlginal si gnal s) induce the

transm ssFiga- haod & and showe in Figse Jar Buntscfaitinge & erephiBeAe? ePSTRAPE- and
nmotion information ﬁﬁgﬁ%ﬁgﬁggs%ﬁb% @Ercwtﬁehwggi %Fﬂlpgkﬁ'% [ATolN gipgt he

cancel | ed bl ocks) t KS "Su as t e recovered, on

recept i ongepBtitidreidite6f 2§ HA gnd @R-processing airangdment st these sigealbamiss theh t he
transm tted signal sequences and trapsmtted notion,in orgati onfgonponents.

Her e t hi ssupply sigralsat ¢ rata f Udek Hza Thissmnorah syh-gampling By dactansf #d$ 91a,
91b and 92, . ol ; S
of foct o Tealfindhe SofibRgREnage, whiPh PEALARR tocdrREARin W RS MR, |

(present ntardi®. output of the menory 9la while taking into account the
di spl acenent vector_D selected hy the notion est{ngtiqn. cjrcuit 2Q) and the
i mage 13 (present akhct $ignabProRessiog W%F@PW‘%H'Q e cfgﬁtr‘?ga%ai nt o

account f i I } { -D
The. elbmipary 6IEnBn wib-bAERBl LIRS ToapRAfe, I dBbRIn I RSy e
resul t i ngtrinsmissién and/ot stopageahoderefarreditopdsi econpepsated: moddea @ signahal |y, the
si gnal processin rrangenent incl ude deci si on-t,aki ng _subass ly, which
he?e cogp?qc@%%“a&%ﬁ%ﬁﬁégmma ag qtc"*?’%‘@ oj' FRYFIFY “QB?V}I Fglpwgg%e@?dgci si on
circuit. deserd | Qpiqy 2 ElBC4ssd circuit
(94 to 105;)%1}@@%‘3? g{gs)%oﬁ%ﬁ% ﬁéﬂf#s;g} gﬁﬁakfﬁﬁ}eﬁea?%l ii{(e)l\-/‘\ent drflhgs way. §fb\rﬁgabt racter
94) whi chcensisty oft4 tenpuorali subesamipling wiresie 10’ aaoperatingoatthalf 2 sxtia. fn therasher 91b,

fromthe tJ on- conpensat.ed i mage present at the output, of .the

not i on- co%@&%ﬂn&@%\}%ﬁ’ d%‘u%@@%ﬁﬁ?’?a?%%ﬁséﬂ?@ystgﬁ f%r?nctdhbey But put of
the adder p@8hn ediflaton @Rt 25 1hOhisSASE thd SerhpiRalodibPidmpling tdifeaitSIOhd isact er 94
whi ch together forman interpolation error conputing circuit (94, 95)

oper at i ngchangeforemswitahnwhishje sentrolled atdalf thagriginahfeRcHEPR e D ISHP LY

conmputed fo o] . G i vt : s 103)
simlarl ygtaﬁ'gag] %%L’e%owﬁtcg‘n{)o&?gufé&ﬁ% %eﬁaﬁ‘ﬁﬁ%gg‘g&n‘%ﬁ %1%%2%%0 this
end i ncl ugessegente of irhigd siphdls, foreRarmple the €yerDiffageedTHE totidf )estihatidre | mage
|3, each conprising a spatial filter 96 or 98 and a g‘gbtract?r 97 or ?9,

t her eaf t efir¢iit 3 acty on shei now-rancsiled imagssnip tiecassthe 0dd imagsss In thecxagple

spatial filteri ci i a, . j t f . f the
ohtput i AR (S AsSihid Ingf iRl dRErmARLf ofpGiiEr el ploddiid intbidll
conpar i ngof b x4 imdge Sighaly. Fopleaéthof thaseblooks, thebircsib 2 oolaf for ke dicktton 102.
Thi s conparator 103 selects that ou;i)ut si gnal ,whi ch h%t B&cpﬁeak{ﬁsﬁ and for
each i magef leqartionuinnts ©ssusequently. deducs 35 APPFRIIMARY PhIY} A7 the pasis
conpensat 1 f. ; i i : and
Cherrar . G intdifaRih s GaihBf, SRR DYadPS! e Contéht o vt bitges

ar r angeneadjaceno withercahtegled image.aFhé motiomenfot matierccomigoneatsvinust alsocbef i r st

transm ssi on node (conpensated npde),, the tenporal subsanpl | sub-assenbl y
- in thi strapsseitted,and/pr stgred, bor reglacing faoge; plecks ‘f'{‘lFL;t”%Fﬂ}‘Egﬁe‘%Bgﬁ%@E‘.P%z t he

rati o of e Egm r B- ' j Q’fﬂﬁ?ﬂ fotibn =hEm t&idescri bed
) the fre%qu}enc og %g@éng. ia gﬂlﬂvsg agjqua tl%togéﬁus I9Iz, as has a reéldy been
descri bedcorhprising owel tmage mieiorie 2 1 and @2candrablock serrelatarodle (f al | - back node)
a second signal sequence whig¢h . is in synchronismwth the first signal
sequence is also tr torelh this hipe\Are ﬁ@%{xtlﬁmwrb%ﬁaVé“@F tjf% d?"'e?‘l‘%ﬁlfa‘al
sub-sanpl {n i1 U Z AYaid NUSYspiaREM M BN sk e nleh A AsdTits applicatigRah S are the
bl ocks aVEY?E%IJreaE’a%ﬁdtﬁg(b{ﬁlp'ut SR, and the %alnfe?‘bapk_bl gglksCEr esent at the
out put S2interframejimagetoding? cIEEE Tnansaativas dacCemnownicatiens, vobCOMHR ot

cl osure of the change-over switch 80'a). In a variant of the enbodi nent,
the fall-back processing sub-assenbly al so includes a spatial sub-sanpling
subassenbly. The latter, shown in Fig. 3) conprises a first and a second
spatial sub-sanpling path which is arranged in series with the outputs S2

o o o o o o o o, o




The spatial sub-sanpling sub-assenbly al so includes) at the output of the
~two parallel paths, a switch 70a whose output alternately receives either

t he output of the spatial sub-sanpling circuit 40a) or the output of the
spatial sub-sanpling circuit 60a. Thus, on the basis of sanples of two
consecutive inmages, a conplete imge is,available at the frequency of 12.5
Hz at the output of the change-over smﬁ?ch 70) this inmage being obtained by

i Xi ng t iously filtered i For.the case qf thi jant sh
n Fig. 32 Breest (088 nopokifRtos PR T motPn srieaboe by culzshPriiige: over
sWi t ch 8Brapobetf RAVIRA ifsxffeRl fF leteMHiidEa dikilacepitint 9bctf D fi? A6l bidcRIbf ¢hé CUI t

90, in the conpensated node) the output signals of the tenporal
sub- sanptaneglled image, faoexample ),,iin a sequénge| ofisagesrbdd,, hhetcout-pun sstlyaal s of

h itch 70 hi Lectiqn,.is effected i qus| | o k- wi b
cons: der GG Bkl 1§ poSiEis ta d0aeR shosm Tl on e8 fp Bl ApbrodiL e oo
bei ng | el @ntalRed. infa@k A7 thdhAEkumlofi the ABAcAncdNed Anapeie] tand [yodes whi ch

subsequently allows an inmage recovery with a mninmal error chdosen by the
deci si onSWIrRUNGIRG itTieacsotdnaceravith vrelatien phthe-typesk processi ng sub-assenbly

corresponding to t onby i gs. is not the only possible one.
Fig. 6 shows a varﬁg)ﬁf —g?i/?ﬁgl(g%z& mﬁ%ﬁ t he signal processing
ar r angengiherdim XM3i he spdtiat indexadfadBRAtrehgikeld€5) I,2%,, i the okiginal fnsgesND thases,
. Apy 22 .
a tenporal sub-;san;s)l [ rzg sub-assenbly, which is here a_ tenporal sub-sanpling

circuit Swift @Gpeksls)npdl; the searchedrapproximatign wfithe intersityref the pixel Xsofithea and
~10"a), i i I -assenbly 20) a notion-conpensation recovery
sub- asse 'l[;grEt @%ﬁ?@%?@ﬁﬁﬁmgg sub-assenbly, as well as a fall-back
processi ng sub- assBgjreysedith Gifiernemsy, ahis thétidreedtingibni ie at fearchofor ex¢hng
manner. This subassenbly includes a spatial filtering circuit 30b which is
i nt endedblask; represented byaz swaent pikelt Xea yegieaDsin sychd mannerdbat B9 t wo
par al | el Fgé]lre@;l&pd paths, the first of which includes a first spati al

|

sub- sanp g Clfcuit 40b sanpling at a ratio of 112 (for exanple a

st agger ed sub- sanpLi(DFDE,DARHer thentotlith of dluuks $simisiarabl Imthis ¢xpressionhe
second p i nc)J udes a del ay circuit 50b_ and sec spat jal sub-sanpling
circuit )| ﬂi‘ﬁ@”&?b@’ F(Pflq"%.te%eDGBPé(a:‘BF’Egﬁ&gﬂg’!ﬁ? tﬁe‘ﬁﬁi rcuit 50b
i s equal rd el IRy 1 thi i al
sub- sarrpF#ﬁg%ﬁ?sdﬁl}g{ﬁgﬁg?@c%@&y| S Sli r#ﬁ?ﬁg%ﬂ%;%}plﬂggr;gm?? to the
spati al ¢hebsumaof thensguarsadf thecippyoxiimation errorst ovidlall thegtixéls of thestlgek.n t he

case of e sa ing. matrix exanples.,cited he staggered sub-sanpling or
the iden '°8§:ﬂq“gﬂyc I@RE?W%‘F9°%FFHBQ§)F?‘&HW§E‘%)3§aan ing. The fall-back
processing sub 18 (g ) LrRes), at-o out put of the two parallel
paths, a switch 70b (mﬁs(g{ggmout)gg@r??ei vé?al)?ﬁrnatel y either the output of
the spatial sufleckspling circuit 40b) or the output of the spatial

sub- sanpl i chrcuit 60h..Thus t__the. out put t i < IS
avai | ab! 88 Forchis fpressing e MifimfloysliBCisRdRA, T, e bisBiatrRtne VEERE . o
the frequetheWwedior which 1Zass@itited Rth s Minina0 vhMe, BftevarD Bftiavstivd fesy ¢fthll

i mages. The deci si ontaki ng sub-assenbly, this tinme includes a change-over
swi tch 8t passible displacament|viestordin a searche rangedimited byihorigontabandeyvestieal i n t he
conpensat de, ,the output .signals of the tenporal sub-sanpling circuit
10b or, Mima xfaéffll -bJEfPeﬁﬁ‘é"é?"the. out put signals of the switch 70b. It
will here be notedThdgignilnSrobsisiiBt drpihgefmenOhlsd indlidad A AllLhRKkIrecessing g
arrangenents described) but that it al'so relates to any transm ssion and/or
si gnal ssuh-assemblyswhich\ibiintandad tohiake avemthn dperationda she campensatedimaedeed t o

transmt j ti.0n _conpeonent.s i re repr.esent all t I | s
t owar ds 5‘, h Irigl#srﬁogg'i‘ 5%“ u&;r} f)‘fbéas\gg?jﬁﬂogn%f' llttgﬁ ‘@3“#‘ ‘8?*“%3‘?‘%} ﬁéis}g&; n 6%t ion
conponentsteriandvisich Wil betdestritedni greatendetailrticeeidefiert Gn aegenkral manher, rthé i on

conponents thus transmtted and/or to read the infaqrnat i,(i)n co oraents t hus
stored: Permaldnedesef gReratiancis theimotiass estimatios Meds, hich wdll gjlowisybsequeaty

passband {.y: | Nhi . ) i i ' tity of
ot or . MSRO8 cBAfeh AR o6d Bl NAA 3N GORAY B rARmEl 6 SOMPAREANE' | Ve
necessar yjodehand thiendrintad mcleameag in cemsaia ritnatiorst nreptaeed ibysa tode seferad om
stage incluydes ane of the above-described signal rocessi,n&arrangen&nts.

Conver seh$ thefalirback @adss dhisafaildiack Arpessting SURRSEMRIE SORPHEEE delap $ITrgU | gnal
pr ocessi t EQEI Eéﬁ&r' | £ : I Lenal s
are subsgg’u@a{@%%vbggéj {t%g& or 1 gl ngf)&‘? idrlr'vragl&%fs éémﬁ%ghgg%r t?acl)ﬁh%an
then be realised by neans of a postprocessing operation which will now be
described with reference to Fig. 7 for the case in which a spati al

sub-sanpl i ng has been effected on transm ssion. The structure of the
arrangenment in the absence of such a spatial sub-sanpling upon transm ssion




14 conpensated node or fall-back node) ) these notion and node information

_ conponents betng also transmtted and/or stored by neans of said

information carrier (see Fig. 1 or Fig. 6). The processing arrangenent
shown in Figs. 7a to 7c then includes, first of all, a notion conpensation
sub-assenbly which conprises imge nmenog es 201la, 201b and 202 and an adder
203. This notion conpensati on sub-assenbly is preceded by a change-over
switch 110 which di; | i i iHEBE8s ofthexcit¢uist0’anput

t erm nal sﬁ'ﬂéﬁ?%g‘g‘é‘h{sg@rfg %ﬁgﬁ'@% l\ﬁraetg%ts?gg% rgtﬂggscgﬁgi nput termnal but via a
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and interpol ation sub-assenbly jncludes a first s i = 1
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denot ed CP$ e second sub-sanpling and,
i nter pol aHE&B}gﬁ ‘éh'céiﬁ.smnﬁbkéxérﬁup#e] ddalaﬁkem‘md'le)((sjesheﬁagt 6%]1 thy decisiog Cﬂ‘?léltﬁ?‘bé%ssi ng
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16 the processing arrangenent of Fig. 7a an i mage sequence of the.type |j)
12, 13) 14, Is, 16, h) etc. ..., is available at a frequency which is tw ce
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situation, shown in Fig. 7b) that the input inages are exclusively forned
by processed i mage bl ocks) before transm ssion and/or storage) in
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18 is to say) with only the fall-back processing sub-assenbly as shown in

~Fig. 1) the processing arrangenent of Fig. 7 is sinplified in the follow ng

manner. On the one hand) the two sub-sanpling and interpol ation
sub-assenblies (211, 212) and (221, 222) are omtted, and also the
correspondi ng change-over switches 110 i d 120. On the other hand, taking
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processi ng subassenbly. 3. An arrangenent as clained in any one of Clains 1
and 2, characterized in 20 that the fall-back processing sub-assenbly

includes a delay circuit (50) producing a delay equal to the period of the




4. An arrangenent as claimed in any one of the Clains 1 to 3, characterized
. in that the fall-back processing sub-assenbly also includes a spati al
sub-sanpl i ng subassenbly which conprises, in parallel, a first (30" a, 40a)
and a second spatial subsanpling path (30"a) 60a) in the sane ratio as that
of the tenporal sub-sanmpling) the spatiﬁi sub-sanpling matrix of each path
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22 the basis of notion information conponents which are also transmtted

. and/or stored) and a conparison of the information conponents which are
associated with either one or the other node) respectively, with a viewto
selecting either the output of said notion conpensation sub-assenbly or the
out put of said fall-back processing sub?ssenbly, characterized in that it
conprises: (a) a first sub-sanpling and ‘?nterpol ation sub-assenbly (211,
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over switch 250 which, at a twice higher rate than the input images (at the frequency of
25 Hz in the present case, since the input images here have a frequency of 12.5 Hz),
alternately selects the output of the change-over switch 130 or that of the image memory
201b.

The mode of operation of this processing arrangement will now be
described for three situations which can be met, with reference to the corresponding
Figures 7a to 7c. First it should be remembered that the input images of the
arrangement may be constituted by processed image blocks, before transmission and/or
storage, either in accordance with the motion compensation modé, or the fall-back
mode, or also in accordance with one or the other of these two modes, these three
alternatives corresponding to 'said three situations.

Let it first be assumed (first situation, shown in Fig. 72) that the input
images are exclusively formed by processed image blocks, before transmission and/or
storage, in accordance with the motion compensation mode. The information of the
corresponding mode then keeps the three change-over switches 110 to 130 in their
position C. If, moreover, the sequence of input images is denoted I}, I3, I5, I3, etc. ...
and at a considered instant t, the image I; (compensated by -D) is available at the output
of the image memory 201a, at the same instant the image I;, which appeared 80 ms
after I;, is available at the input of the image memory 201b. The change-over switch
250 then selects, in its position denoted IC, the output of the adder 203 of the motion
compensation sub-assembly. The image denoted I, available at this output is the image
having a parity opposite to that of the images [; and I3 and is recovered, between these
two images, at 40 ms from each of them, by the half-sum of these images I; and I; and
takes the direction of the displacement vector D (which was previously selected and
applied to said motion compensation subassembly) into account. At the frequency of 25
Hz, that is to say 40 ms later, the change-over switch 250 has changed state and, in its
position denoted IT, selects the output of the memory 201b, this output now being I;
since [; appeared 40 ms earlier at the input of the memory 201b. |

The same change-of-state cycle then proceeds, and the change-over switch
250 thereafter selects the image I, which is the weighted average of I3 and Is in the
direction of the new selected displacement vector, thereafter the image I, then L, I,

Ig, Ly etc. ... . Finally, at the output of the changeover switch 250 and consequently of
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I, Iy, etc. ..., is available at a frequency which is twice as high as the frequency of the
input images.

Let it now be assumed (second situation, shown in Fig. 7b) that the input
images are exclusively formed by processed image blocks, before transmission and/or
storage, in accordance with said fall-back mode. The corresponding mode information
this time maintains the three change-over switches 110 to 130 in their position R. The
spatial sub-sampling circuit 211 sub-samples the determined parity images (for example
odd images, that is to say the images I, I5, I5, etc. ... ) in accor_dance with the same
sampling matrix as that used during the processing operation at the transmission end,
thereafter, the spatial interpolation circuit 212 recovers the missing samples. If for an
input image I3, the image available at the output of the circuit 212 of the first sub-
sampling and interpolation sub-assembly is denoted I;p, it will then be found that, now,
the image Iyp is substituted for the input image I5.

Similarly, the spatial sub-sampling circuit 221 and the spatial interpolation
circuit 222 ensure the sub-sampling of the images having an opposite parity (for
example the even images I,, I,, I, etc. ....), in accordance with the same phase of the
sampling matrix as that previously employed, and the recovery of the missing samples,
respectively. For an input impage I3, this image recovered at the output of the circuit
222 of the second sub-sampling and interpolation sub-assembly is now denoted L. The
change-over switch 250 then selects in its position IC the image designated [, available
at the output of the said second sub-assembly and, in its position IT, the image
designated I;p, available 40 ms earlier at the output of the first sub-sampling and
interpolation sub-assembly and now available at the outpui of the image memory 201b.
This time, an image sequence of the type I;p, Ip, Isps Isg, Isps tc. .... , is available
at the output of the processing arrangement of Fig. 7b, always at a frequency which is
twice the frequency of the input images. '

Let it finally be assumed (third situation shown in Fig. 7¢, and in general
the most frequently occurring situation) that the input images are recovered
simultaneously from image blocks processed at the transmission end in accordance with
the motion compensation mode, and image blocks processed at the transmission end in
accordance with the fall-back mode. The mode information, corresponding to each of

these two modes, then switches the three change-over switches 110, 120, 130,
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104 B C 8%39%@ t/o their position C or to their position R, according to the processing type to
which the image blocks appearing at the input of the processing arrangement were
previously submitted: the processing operations effected in this arrangement will then be
those processing operations effected in the case of the first or the second situation, as
the case may be.

Actually, in the case of the fall-back mode blocks, the first sub-sampling
and interpolation sub-assembly (211, 212) consecutively ensures the recovery of the
samples of the images of a predetermined parity (odd, for example) and the recovery of
the missing samples. The blocks I, available at the output of said first sub-assembly
are then reinserted by the change-over switch 110 into the input image I;, to form the
future output image called I;cp. Similarly, for the case of fall-back mode blocks, the
second sub-sampling and interpolation sub-assembly (221, 222) ensures the recovery of
the images of the opposite parity (here the even images), by processing the output
signals of the change-over switch 120, which in this third situation, has for its function
to insert the compensated blocks I, (available in the manner already described, at the
output of the motion compensation sub-assembly 201a to 203) into the input image I,.
The image thus formed at the input of said second sub-assembly is designated I,", and
the image at the output is designated I",;. The change-over switch 130 then renders it
possible to complete the future output image I,cp by selecting, as a function of the
mode information it receives and which controls its position, either the compensated
output blocks I, of the motion compensation sub-assembly, or the interpolated output
blocks I",p of the second sub-sampling and interpolation sub-assembly.

Then, in this third situation the change-over switch 250 can now select
either, in its position denoted IC, the output image I,cg of the change-over switch 130,
or, in its position IT, the image Ip available 40 ms earlier at the output of the change-
over switch 110 and now present at the output of the image memory 201b. Again, at the
output of the processing arrangement of Fig. 7c, a sequence of images of the type Licr,
Lcrs Iacrs lacrs Iscr. ete. .... is available again at a frequency which is twice the
frequency of the input images.

The arrangement for processing signals after transmission ‘and/or storage
described in the foregoing with reference to Fig. 7 corresponds to the arrangement for
processing signals before transmission and/or storage described in association with the

combined Figs. 1 and 3. In the absence of the spatial sub-sampling on transmission (that
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is to say, with only the fall-back processing sub-assembly as shown in Fig. 1) the
processing arrangement of Fig. 7 is simplified in the following manner. On the one
hand, the two sub-sampling and interpolation sub-assemblies (211, 212) and (221, 222),
are omitted, and also the corresponding change-over switches 110 and 120. On the other
hand, taking this suppression into account, the signals corresponding to the signals S,
and S, of Fig. 1 are now, applied to the input of the motion compensating sub-
assembly, (common input of the memories 201b and 202) and to the input R of the
change-over switch 130, respectively. These modifications which can easily be
understood from Fig. 7, are therefore not shown. _

It should be noted that the present invention is not limited to the examples
described, on the basis of which variants can be proposed without departing from the
scope of the invention. Some of these variants have already been mentioned. It will also
be noted that the criterion used to determine whether the motion estimation circuit 20 is
lacking and must be replaced by the fall-back processing sub-assembly may correspond
to a large range of situations. The main criterion which can be maintained is, for
example, the fact that the motion is either too fast or not too fast and that the motion
estimation circuit then moves outside its operating range. But it is also possible to
provide a trigger control in the fall-back mode when the noise becomes too great and
results in estimation errors, or when operations are effected in an image zone where the
objects have opposite motions and put the motion estimation circuit out of order.

Moreover, it is obvious once again that the invention is not limited to the
processing arrangements described hereinbefore, but that it also relates to any
transmission and/or signal storage system comprising on the one hand a stage intended
to transmit information components representative of these signals to a transmission or
storage carrier of these information components, and on the other hand a stage intended
to receive the information components thus transmitted and/or to read the information
components thus stored: in the case in which this information carrier has a limited
passband ahd in which a processing operation for reducing the quantity of information
components before transmission and/or storage proves to be necessary, .'the invention
also relates to such a system when its receiving stage includes one of the signal

processing arrangements as described hereinbefore.
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CLAIMS

1. An arrangement for processing signals which are grouped in periodic
clusters, such as images, and intended to be transmitted and/or stored block-wise via a
passband-limited information carrier, which implies a reduction in the quantity of
information components to be transmitted and/or stored, comprising:-

(a) a temporal sub-sampling sub-assembly provided to supply in a first
transmission and/or storage mode, denoted compensated mode, a first sequence of
signals to be transmitted and/or stored, having a rate which is twice lower than that of
the original signal clusters;

(b) a motion estimation sub-assembly (20) for estimating motion between blocks
which belong to consecutive periodical clusters, provided to supply block-wise a motion
information to be transmitted and/or stored by replacing those blocks which are
cancelled by said temporal sub-sampling;

(¢) a recovering sub-assembly with motion compensation (91a, 91b, 92, 93);

said arrangement being characterized in that it also includes:

(d) a fall-back processing sub-assembly provided to add block-wise to said first
signal sequence at least a second signal sequence which is in synchronism with the first
and is supplied in accordance with a second fall-back mode, substituting the first
compensated mode as a function of the result provided by a decision-taking sub-
assembly on the basis of a comparison between the original signals and the signals
recovered by said recovering sub-assembly with motion compensation based on
transmitted and/or stored blocks and on motion information components.

2. An arrangement as claimed in Claim 1, characterized in that the decision-
taking sub-assembly includes a change-over switch (80°a) which is controlied by a
decision circuit (94, 95, 96, 97, 98, 99, 100, 101, 102, 103) for selcctipg, in the
compensated mode, only the output signals of the temporal sub-sampling sub-assembly
(10’a), and in the fall-back mode, also the output signals of the fall-back processing
subassembly.

3. An arrangement as claimed in any one of Claims 1 and 2, characterized in
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that the fall-back processing sub-assembly includes a delay circuit (50) producing a
delay equal to the period of the original signals, followed by a temporal sub-sampling
circuit (10'’a) operating at the same ratio as the ratio of the temporal sub-sampling sub-
assembly.

4. An arrangement as claimed in any one of the Claims 1 to 3, characterized
in that the fall-back processing sub-assembly also includes a spatial sub-sampling sub-
assembly which comprises, in parallel, a first (30’a, 40a) and a second spatial sub-
sampling path (30”’a, 60a) in the same ratio as that of the temporal sub-sampling, the
spatial sub-sampling matrix of each path being independent of the motion and being
fixed but for the temporal resolution of the signals.

5. An arrangement as claimed in Claim 4, characterized in that:

(A) the spatial sub-sampling sub-assembly comprises, in each path, a spatial
filtering circuit (30’a, 30’’a) followed by a spatial sub-sampling circuit (40a, 60a)
operating at a ratio 1/2, and, at the output of the two paths, a switching circuit (70a)
provided to select alternately one or the other of the outputs of said spatial sub-sampling
circuits at a frequency which is twice lower than that of the original signals;

(B) the decision-taking sub-assembly includes a changeover switch (80’'a)
controlled to select, in the compensated mode, the output signals of the temporal sub-
sampling sub-assembly (10’a) or, in the fall-back mode, the output signals of said
switching circuit (70a).

6. An arrangement as claimed in Claim 5, for the case in which said signals
are signals which are representative of images, characterized in that the selection in the
decision-taking circuit is effected per image blocks and after interpolation error and fall-
back error computations compared for selecting the smallest error.

7. An arrangement as claimed in Claim 6, characterized in that the passband-
limited information carrier is of the compact disc type.

8. A signal transmission and/or storage system comprising a transmission
stage and, after transmission and/or storage of the signals transmitted via a passband-
limited information carrier which implies a reduction processing of the quantity of
information components to be transmitted and/or stored, a receiving anld/or read stage
for the transmitted and/or stored signals, characterized in that said transmission stage
includes an arrangement as claimed in any one of Claims 1 to 7.

9. An arrangement for processing previously transmitted and/or stored
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signals after a reduction of the quantity of information components to be transmitt

and/or stored, effected either in accordance with a first compensated mode and with the

aid of a temporal sub-sampling sub-assembly provided to supply a first signal sequence,

or in accordance with a second fall-back mode and with the aid of a fall-back processing

sub-assembly provided to add to said first sequence a second signal sequence

synchronous with the first, the choice of said mode being effected with the transmission

of a mode information component with the aid of a decision-taking sub-assembly and on

the basis of motion information components which are also transmitted and/or stored,

and a comparison of information components which are assbciat;d with either one or

the other mode, respectively, characterized in that it includes:

(a) 2 motion compensation sub-assembly (201a, 201b, 202, 203) provided to
receive the transmitted and/or stored signals corresponding to the output signals of said
temporal sub-sampling sub-assembly;

(b) a change-over switch (130) receiving at a first input the output of the
motion-compensation sub-assembly and at a second input the transmitted and/or stored
signals corresponding to the output signals of said fall-back processing sub-assembly and
supplying from its output, in accordance with said mode information corresponding to
the selection of the first or the second mode, either the signals present at said first input
or the signals present at said second input, respectively;

(c) a change-over switch (250) for alternately selecting, at a2 frequency which is
twice as high as that of the input signals, either said output of this change-over switch
(130), or the input of said motion compensation sub-assembly but delayed by a half
period of rate of the said input signals of the signal processing arrangement.

10. An arrangement for processing previously transmitted and/or stored
signals after 2 reduction of the quantity of information components to be transmitted
and/or stored, effected either in accordance with a first compensated transmission
and/or storage mode and with the aid of a temporal sub-sampling sub-assembly in a
predetermined ratio provided to supply a first signal sequence, or in accordance with a
second fall-back mode and with the aid of a fall-back processing sub—as;embly provided
to add a second signal sequence to said first sequence and to effect, after spatial sub-
sampling of said sequences, the alternate selection of one or the other of these spatially
sub-sampled sequences, the choice of said mode being effected with the transmission of

a mode information component with the aid of a decision-taking sub-assembly and on
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the basis of motion information components which are also transmitted and/or stored,
and a comparison of the information components which are associated with either one
or the other mode, respectively, with a view to selecting either the output of said
motion compensation sub-assembly or the output of said fall-back processing sub-
assembly, characterized in that it comprises:

(a) a first sub-sampling and interpolation sub-assembly (211, 212) of the
received signals corresponding to the previously transmitted and/or stored signals and
constituting the input signals of the arrangement;

(b) a motion-compensation sub-assembly (201a, 201b, 202, 203) whose input is
connected, in accordance with said selection of the first or the seéond mode,
respectively, either directly to th.e input of said arrangement or to this same input but
via said first sub-sampling and interpolation sub-assembly;

(c) a second sub-sampling and interpolation sub-assembly (221, 222) whose
input is connected, in accordance with said selection of the first or the second mode,
respectively, either to the output of said motion compensation sub-assembly, or directly
to the input of said arrangement;

(d) a change-over switch (130) which supplies from its output or in accordance
with said mode information corresponding to the selection of the first or second mode,
respectively, either the output of said motion-compensation sub-assembly or the output
of said second sub-sampling and interpolation sub-assembly;

(e) a change-over switch (250) for alternately selecting, at a frequency which is
twice as high as the frequency of the input signals, either said output of this change-
over switch (130) or the input of said motion compensation sub-assembly but delayed by
a half period of the rate of said input signals of the arrangement.

11, An arrangement as claimed in Claim 10, characterized in that the first and
second sub-sampling and interpolation sub-assemblies each comprise a spatial sub-
sampling circuit (211, 221) and a spatial interpolation circuit (212, 222), and in that the
motion compensation sub-assembly comprises image memories (201a, 201b, 202) and
an adder (203), with a view to a motion-compensated interpolation on the basis of the
output image of the first of these memories, of the input image of the ﬁecond of these
memories, and of the motion information between said input and output images, the
delay produced by each of said memories being equal to half the period of the input

signals of the processing arrangement.
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in that the selection at the input of the motion compensation sub-assembly and the
selection at the input of the second sub-sampling and interpolation sub-assembly are
effected with the aid of a first and a second change-over switch (110, 120),
respectivel.y, which are controlled in accordance with said mode information.

13. A signal transmission and/or storage system comprising a transmission
stage and, after transmission and/or storage of the signals transmitted via a passband-
limited information carrier which implies a reduction processing of the quantity of
information components to be transmitted and/or stored, a receiving and/or read stage
for the transmitted and/or stored signals, characterized in that said receiving and/or read

stage includes a signal processing arrangement as claimed in any one of Claims 9 to 12.



