-1 Method and device for adapting the throughput of a corrpressed vi deo
'streanitransmitted in a constrai ned environnent The prese

pertains to a nethod and a device for adapting 5 the thromwm‘wmmmmmmml
conpressed video streamw th a view to transm ssion on a chanpgl wt

tonstrai ned throughput. It applies advantageously to™a vide
whi ch each inmage is conpressed separatdly fronlthe others, that is to say

Wi t hout taki in acco nt the.te re C|es t hat exi st and
W thout aWnBAAEARERS 1PE arapting T8 BrUShRREST A cormprsssalplines 1o
notably to video swea:mstrsﬁé,m&@é&ﬁdawﬂstié]ﬁeale%vﬂfoﬁrn@nt Motion JPEG" or
"Motion JPEG 2000" st andards. I'n the subsequent description,

reference will be made to the Mdtion JPEG000 or M JPEG2000 standard, it

o Car s oo D6 bReRent Hianfiés BeramsaRrs sidnbf 1.a elice 3 oMRRA%, 1° °"
separ ag el thel tArdudpub 6f alc@ﬂmréégeeﬁmeme@fm Wie DUl RFandthisBidnhen | nventi on

seeks to solve relates to the adaptation of the characteristics of an
M JPEG200® chanpeleniie gosstrainad tirovgbrelonisapplias advintagequshsta 8siidee channel
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group t ogist teesay iwithoae takidg tihe amrﬁttheaﬂémmﬂzleretlund%heie@nﬂha@fméﬁe same
i mge with various resolutions but also with various |evels of quality. One

convent i @48l gnd pdthryt appiying mslion pledigliofesehaimes theinveptien @prées a sour ce
coder 1H0 RE@BCR, vitiBo 3tRalt EoRbF&REY in IR Hidlor Y7 MBS YpE e opame | mage
that are accessib e to the us
"Motion JPEG 2000" standards.
In the subsequent description, reference will be made to the Motion
JPEG2000 or M-JPEG2000 standard, it being understood that the invention
applies in an identical manner to any similar image or video coder for which

15 each image is compressed separately inside the video stream.

One of the problems which the invention seeks to solve relates to the

adaptation of the characteristics of an M-JPEG2000 compressed stream to

the constraints of a transmission channel with limited throughput, typically a

20 radio transmission channel. A compressed stream delivered by a JPEG2000
coder possesses the capacity to group together, in one and the same stream,
several versions of the same image with various resolutions but also with
various levels of quality. One conventionally speaks of scalability to
designate the capécity of a source coder to produce, in a single stream,

25 several versions of the same image that are accessible to the user. In
particulér, a stream compressed according to the M-JPEG2000 standard is a
stream with multiple spatial resolutions. It is conventionally composed of sub-
bands obtained subsequent to the application of a wavelet transform to an
image. Each sub-band represents the original image at a lower resolution.

30 Knowing the maximum throughput available on the transmission link, it is

possible to adapt the compressed stream by deleting certain sub-bands so
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parti cul ar,.a stream conpressed according to the MJPE&000 standard is a
stream wit h multiple spatial resolutions. It is conventionally conposed of
sub- bands obtai ned subsequent to the application of a wavelet transformto
an image. Each sub-band represents the original inage at a |ower

Tesol ution. 30 Knowi ng the maxi mumthr oughput avai l abl e on the transm ssion
link, it is possible to adapt the conp fessed stream by deleting certain

sub- ba“d% Bt co%wrﬁ?f GREPE é%atuﬁk% rlﬁr 03 aTHEdc{aﬁHbPé’%%%BUE redme

conpr esse stre t| ng rom ation w m na after
decodi ngresuhtlr@fmnagﬁs @fdabtatmn welsuhlutlmate afiepdebbeingf i ba |smigeeof inthis
context relates to the selection of the sub bands to be transm ed so as
to m ni mMeT RRSUtiansr A BiPbiemMn i sy seivedh e fth'ﬁaPOF‘Wbéeaf?r% fh ughput

adapt at i %BIe%ﬁBn%lf%H Qﬁbfb%[)fdgrt rERENRISRESY asY rhitFhEaSthE OllétBﬁmtnOt al
t hroughput of the stream plyrng an error-correcting code to one or

nore subinrhred oo dbet bnah imeapee The tﬂxrmghautoadap@tlbm pgnf atsm tbee | npact

of transm B§|on errors hese su &E I Mor vLEr tF?/LJPEG d coders make
it possi B ofraeijnﬁﬁ)%\f?éﬁ? ye VdPCfﬁéémgn@“ fAlnt 19 thg IrEam % enpor al
correl atizpp 3% Sl r&rd?%%%ﬂngea@déﬂtosaﬁéeéﬁlmsré FRGaSandENWs, agefdf ai n parts
of a decode be reconstructed on the basis of the infornation

present imMinigaige o encbst@rtm ressitingriigss the impack of damsnTission @mMeos LN
redundan%i exi sqb a bet ween certain 15 successive inmages may be utilized
upst ream'so> & aid¥onstruct with the maxi mum resol ution an i mage recei ved

with @ | ower mgsrebyérl oM-JPEG decdditsamlkeCRNMBOSSIIE eRC ImprihedHt éped | cati on
publ i shed under the number FR2944935 is known. |t describes a method for

esti mat i maaskirg tackiguesirelMard thee temeest t crelafiomeXistinge bebygfitessed by a
tsgur ce C%%%Eraqfsu‘éggs%%\geognéq%e Thny %eﬁgﬁrpﬁgrtﬂlﬁgsdééodégslm e mta9 beeSt' mat e
e distortron uce e | mpact

ransm sSion err on’certain

parts of raodﬁ&ﬁac?éwanqhammeﬂtm indermmation plesent imeondandnoriet eatties not t ake
into account the capacity of an MIPEG 2000 decoder to mask the errors
resul ti ndMREBH Nhdeefireara. |Thsstemperapsedypdangydexstingdehyger ceftain

conpensatd QBe Ofivdhhgls PRAVBR uRiZYup RN Aodal 16 reBBIGrIE (At Bb

maximum resolution an image received with a lower resolution.

The applicant's French patent application published under the number
FR2944935 is known. It describes a method for estimating the throughput

20 and the distortion of an image compressed by a source coder of JPEG2000
type. This method makes it possible to estimate the distortion induced by the
impact of transmission errors on certain parts of a JPEG 2000 compressed
stream. On the other hand, it does not take into account the capacity of an M-
JPEG 2000 decoder to mask the errors resulting from the entire loss of a

25 sub-band on the basis of compensation of motion between a key image and

the image received.

The present invention proposes a device and a method making it
possible to finely adapt the throughput of an M-JPEG2000 compressed
30 stream by estimating the final impact in terms of distortion of the loss of a

sub-band or of the transmission  of one or more images of the stream with a



The pr esent . i nvention proposes a device and a nethod nmaking it possible to
finely adapt the throughput of an M JPEG2000 conpressed 30 stream by
estimating the final inpact in terns of distortion of the |oss of a
sub-band or of the transm ssion of one or nore imges of the streamwth a
3 lower resolution. The invention takes into account the capacity of the
decoder to conpensate for errors on th® basis of the tenporal correlation

e R e R e e o

di st ortincehpehsateifde@reegusnt® basis of theetehiporal toelation Hwesmt ed on a
conpressed stream and nmay be executed in a source coder delocalized

t r anscodWRySufeeseive images. The subj ect of the invention is notably a method

compr essed | mhge e Egtpl Hees pds bl R RIE ERARIA PerRitede ol or o

pl ur aki t yo af terahimiye tay giobal cthbtbrﬁ@‘h df theageso b@qwcéorrpr essed separately
fromone another, characterized in that it conprises at |east the foll ow ng

steps: defi ni hge #1Vardies: isgmplgapniaskge 3 6OmPERRSERDSIEEAM anshMBY; BRges t hat
the stregm&REPI & 88urckXder ma%&?rahs&éamgeéée i mage |cn and for each

truncation point k corresponding to a spatial resolution and/or a quality
| ayer avai |l ablke fsmbjedtl of theagwermnecut noigbtyha methadvfog adbpiirsg thér uncat i ng

t he said, curren ressdlrraelc n at truncatiQn point k so as
to produlfEoud ‘5930 éﬁ&aﬁbf MRESINE £ P'Hé%@y f\ERfd?P'EB%Wr\@aEe%r oughput

Dkn, joderQmathes ?ldﬂglltyhﬂ s%@ﬂ@lrr%%&%ﬂoﬁ@)énﬂfﬁ%eplhpéhty éh&ueﬂmy [#/ats, 4REPr essed
image Ic n and the conpressed and truncated i mag€

det er mi néaig Imagee@gtng)wnprﬁwedmeparateb/émm@glarma’n?geaﬁbamtmwﬂnmn of
moti on bﬁ1t \fv‘atecrc])rrt\phr%etsra rl]é:éastt%ie %q%wmg g%ps
- defining at least one key image lp from among the said images that
the stream comprises,

15 - for each current compressed image Ic, and for each truncation
point k corresponding to a spatial resolution and/or a quality layer
available for this image, executing the following steps:

e truncating the said current compressed image Ic, at the
said truncation point k so as to produce a compressed and

20 truncated image Ic* , consuming a throughput DX,

e decompressing the compressed key image lcy, the current
compressed image Ic, and the compressed and truncated
image Ic%,,

e determining at least one information item regarding

25 compensation of motion between the truncated key image

(1) and the truncated current image (1* ),

e applying the said motion compensation information item or
items to the key image (lp) to obtain a reconstructed image
(IRn) with the spatial resolution and/or quality layer of the

30 key image (lo),



(11'0) -and the truncated current image (1lk n), applying the said
notion’ conpensation information itemor itens to the key imge (lo) to
obtain a reconstructed i mage (I1Rn) with the spatial
resolution and/or quality layer of the 30key image (lo), 4 determning an
estimate of the distortion Ak n between the reconstructed imge I Rn and the
deconpressed current image In, determning for all the inages

4
f th idvid : . h i ' , th
opt L mum tr uncat | on SOEIETRRGER Reim Al et i ol Ehe Beph By e 1"

distortionsl A:' and whtensteemad Ymagk YRI haridhend dddcompressete aimenty \ - -;
Dnknw <Dt- Die with D n 1lratarget the nmaxi mumthroughput that can be

consifrled by the vi d®8gstleam and D10 the throughput consuned by the key

I mage or inmages : i r - ed ¢ d video
stream corrpoéedieg‘?n?'ﬁ'g]gk@{r/%ﬁi'#gsg%oaie%gﬁg)ign?gaéoﬁgﬁgb ghes@?@}c))%%érsez)gsed | mages
truncated |ckn dbr tHekSpindagPbt Mayés Ynesd bptimpei frucativdpdeiniskg, parti cul ar
aspect of the invention, the distortions ,6,k nare determ ned by a nean

square error or \ﬁl%HBrrﬂmn?l% %é %0m of the distortionsZA‘f”’ and which comply

n=|

N n
with the following inequality ZD:“" <D, -D, with Diarget the

v a
maximum throughput that can be cons&ﬁ;ed by the video stream
and Dy the throughput consumed by the key image or images lco,

10 - producing a throughput-adapted compressed video stream,
composed of the key image or images Icy; and of the compressed
images truncated Ic*, at the said optimum truncation points k"gpt.

In a particular aspect of the invention, the distortions A* ,, are determined
by a mean square error or PSNR calculation.

15 In a variant embodiment the method according to the invention

furthermore comprises the following steps:
- determining, for each current compressed image lc,, for each
truncation point k and for each rate R; of corrector codes, taken

from a given set of corrector codes, the throughput
k

20 D =%consumed by the said compressed image Ic, protected

by the said corrector code of rate R;,

- determining, for each current compressed image lIc, for each
truncation point k and for each rate R; of corrector codes, an
estimate of the distortion A", between on the one hand an image

25 reconstructed IR, on the basis of the key image Iy and of the
compressed, truncated image Ic%,, protected by the said corrector

code and corrupted by errors whose probability of occurrence P,



151 n a wvariant enbodi ment the method according to the invention furthernore
conprises the follow ng steps: determ ning, for each current conpressed

i mage lon, for each truncation point k and for each rate RlL of corrector
codes, taken froma given set of corrector codes, the throughput 20D =

1" Anv consuned by the said conpressed inmage lcn protected R by the said
corrector code of rate FR, determ ning, for each current conpressed inage

| c, for each truncation '5) i_nt hk E%Ed %org\g@cla rate | R of cortr.ector codes,
an estimte of tRETEM 3T PGHNR;ORE" PRPGLLH ASROTREFSSRE HUIRt dRaPfage 25
reconstructed | on the basis of the key inmage | o and of the conpressed,

truncated i mage lckn, protected by the said corrector code and corrupted by
errors whose proeiBrmining tor allcther imaass Raef the said Niteansteermoaxeem ot her

hand t he deconpr rrent | In,, determning for all the images In
of the said Vi de@?éﬁge %lﬁé@gteefgf%%ges Io, fhe®CorEet0F cbGes Bt optimum

A " a2l
5 rates R, which minimize the sum of the distortions ZA";P"‘“-"' and

” n=1l

N n LN
which comply with the following inequality ZD;"""'“""‘ <D, -D,,
n=1 a

- producing a throughput-adapted compressed vi;ageo stream,
composed of the key image or images lcy and of the compressed
images truncated IcX, at the said optimum truncation points K"opt

10 and protected by the corrector codes of optimum rate R, .

P

In a variant embodiment of the invention, the distortion A , is determined
with the aid of the following relation A™F =(1-P.)"™ A +(1-(1-PL)" )AL |

with P';e the given probability of error occurrence for a corrector code rate R
and a target signal-to-noise ratio, Tnk; the size, in bits, of the compressed
15 truncated image Ick, protected by the corrector code of rate R; and Ao, the
distortion engendered when the compressed truncated image Ic¥, is totally
corrupted or lost.
In a variant embodiment of the invention, the key image |y is initially
chosen as the first image of the said video stream and is updated to the
20 current image |, when the distortion exceeds a given threshold.
In a variant embodiment of the invention, the images of the said video
stream are compressed with the aid of the M-JPEG 2000 standard.
The subject of the invention is also a throughput adaptation device
adapted for receiving a video stream comprising a plurality of compressed
25 images lc, with a plurality of spatial resolutions and for delivering a
compressed video stream whose throughput is less than a target throughput
and whose mean distortion is minimized, the said device comprising means

adapted for implementing the method according to the invention.



for the key.image or inmages 10, the corrector codes of optinum5rates R
which mininmze the sumof the distortions E SrAr' P and top,n =l N which
comply with the following inequality I D 1,7"kr4" <D t-Din, n.ia producing
a t hroughput - adapt ed conpressed vici eo stream conposed of the key image or
images I c and of the conpressed i mages truncated Ickn at the said optinum
truncation points knopt 10and protecte@ by the corrector codes of optinum
rate R . In a variant enbodi nent of the invention, the distortion LILkK
nis determned with the aid of the following relation A';," with Piae the

gi'ven probabi Othgr charicteristios cand adeantages aofcthe eptemtionodil betem& and a
target signal-to-noise ratio i e size, in bits, of the conpressed

. Tn,k,i the s ) . _ (
15 truncaPearantayth it mithihtthet depapption aviish rioliews iBoeRNiBACtion: WitRi * and Ako,
t he di st L éM‘r"e% conpressed truncated imge lckn is
totally %@P?ﬁg‘?‘gg%ﬁqgﬁgﬁ' ré&%ﬁt'a vari ant enbodi ment of the invention,
t he keyy i mage-1 oFigsrd ni ta athgmetmotra abainhtorf frasgmitimgga odmplessedi d vi deo
streamand is updated to the 20 .cu [ e In en, the dist&rtion

t
exceeds a gi ven YRR SHERY, compriging rérkggqqéi‘rr!hﬁgé%B@i IRBfevie 2¢ROTIRGent i on,

the images of thg tgaiklantiggo stream are conpressed with the aid of the
M JPEG 2000 st andard. The subject of the invention is also a throughput
adapt ati on devi ceigaapt edfibwcharkdiustiatipgathei ohethed resaordingio i s ifingf a

plurality of conpressed 25.images lc n with a plurality of spatial
resol utions and"?’Bﬁoﬁ'B??'ﬁé’F #r}?g%é(eﬁ%c?ﬂ)r essed video stream whose throughput
is legs than a tpigoes 3t HrseHemaut ofRth ufredBpeitidh AdvictNacsorfingi M zed,

t he said device conprising neans adapte or inplenenting the nmethod
accordi ng to thetoithednvansion.

Figure 1 describes a schematic of a chain for transmitting a
compressed video stream. A source coder 101 carries out the compression
15 of a video sequence comprising a plurality of images. This compression is
performed for example while complying with the M-JPEG or M-JPEG2000
standard. The resulting compressed stream is transmitted through a first
propagation channel 110, advantageously a wire-based channel with
unconstrained throughput and is then received by a device 102, according to
20 the invention, for adapting the throughput of the said compressed stream.
Such an adaptation is carried out by decreasing the useful throughput of the
stream through the deletion of some of its components or/and by increasing
the total throughput through the insertion of redundancy data with a view to
protecting this or that part of the stream. The device 102 according to the
25 invention produces as output an adapted compressed stream which is
transmitted on a propagation channel 120 with constrained throughput. At the
extremity of the chain, the stream is received by a source decoder 103 which
carries out the decoding of the compressed stream and optionally the
reconstruction of a part of the stream by error masking.
30



6, , - Oher characteristics and advantages of the invention will becone
_apparent with the aid of the description which follows in conjunction with
appended drawi ngs which represent: 5Figure 1, a schematic of a chain for
transmtting a conpressed video stream conprising a throughput adaptation
‘devi ce according to the invention, Figure 2, a flowhart illustrating the
met hod according to a first enbodi ment7 of the invention, 10Figure 3, a

schematic of agly 94alpuleAIaRLAL kg eyl § q%N&%@grtﬂéw?tpsdt&%om ygntion.

Figure 1 descrrpbes a a chain ansm a conpressed

vi'deo st toethi inderstion; deplepderted Bl thar threusghput aﬁbptatn@ﬁmm 0021 of a video
sequence conpr|5|ng a plurality of inmages. This conpression is performned

for exanpl® $iRP1290: dRpMAagey fram ﬁmlq{@ WQJ@E@‘@)Y OMFUWUW'@ HAdB®d. The
resul ting ? 1%mrﬁ§§§gtrééﬁ\e?§%éléctteﬁ d sStarl¥nqRagat i on

hr
channel advant ageously a wre ased %%anne W 1Y unconst rar ned
throughpﬁtﬂ!yaaddleonslwnes er aiverd tb;OL@hqiset/l@ 02 kegconagedot serBst he

i nventi on, adapt.i t he thr ut of he sai d conpressed stream Such
an adapt H‘ﬁr%@f{f?r Eq. edmagﬁyoa%éf%?émad FHBOE@EPGFW?% Bigipageor the

stream t Qﬁ@tagéwsaauéﬁﬂ iflddeNinOthe SH@RNPIInid BatiSlRe HESIS oPieARPemor, NCT easi ng
the total throughput through the insertion of redundancy data wth a view

t o prot etts kgy inhage rchasen ipHielly @b heirg the Beshimape aidhve wieposztreﬁrnor ding to

the 25 iny nti 0 S, as tput an adapt ed [ treamwhich is
tr aneni « BE 6,1Ren RIS A BRocHsh met i BEARY. S5 SRR GRS dan-EBBHout . A
the extredbdaquehtiyhe chain, the streamis received by a source decoder 103

whi ch carries out the decodi ng of the conpressed stream and optionally the
reconst r uct i ohhefmathedr acesrdingetosthecianentjoreis simesdiatay)y atadapting  Fi gure 2

represen 0 r agcar

i nventi o?ﬁe tﬁrB'uéﬁént eéH%r% qefaidefﬁ% h)rggﬁgh%omérggsg?atl gn %Sl%eq%gg fn a prior
step 200sua§equmeo the deyanee tohmtmhuthalsttesan@faltft&@@ﬁoﬂ@temoupust he
received video stream is selected as key Qﬂ%e 10. This inmage is

t ransni t 8ealied-1 1§ gormiessats imege éCrgIS\/@?mPﬁ$ g'I’RiGPWDO(S a TPHl§3|Ikt¥y°f| mage | o
Serveg tgﬁﬁ%%fn §'edth Feﬁénﬂ%@&ea gRAesptlal eréé 1TRGA R (% le"PAye?nghst ween this

i mage and a subsequent e in“the stream na par e of the
i nvent i otruntaiorkesfep r@lge dossrstmsrerdeletmg arley oasmbee repbtbands ro$tthemage of
the video stream and is then updﬁt ed durleng t he net hod accor d| to

modal i ti E8MRESRSEhEHCAR. QihdRYRIReY Fauivalent elemenh @l Hbg SOPBFEAHE to the
i nventi oAl WRM thet aih YofabrafiRRg B9 cbhPrédyeaughasin chﬁfé%ﬂhétt‘ﬁé for each

conpressed 1 mage. For an image I n subsequent to the key Image ™l o within the
stream a)rlgmaahtnaaga)wntbtaeplffzoant|S$>aaplp1eseldtlorrlae1dtmrmtl*easia‘ﬁbrentalgaell afn is
corrpozso quaP’tyaIb-le¥(=-,lna;ter‘:itrpeI l ' IE)(Nﬁ)desngnate a truncation point associated
with a particular spatial resolution and/or a quality layer from among those
actually available in the compressed stream corresponding to the image Ic,.
This index is used for purely descriptive purposes and does not presume a
particular hierarchy in the spatial resolutions or the quality layers. For the
25 sake of simplicity, the invention is now described by considering solely a
truncation of the stream culminating in a variation of the spatial resolution.
Step 201 consists in truncating one or more sub-bands of the compressed
image lc,, in such a way that the truncated compressed image Ick,
corresponds to a decoded image of resolution k.
30 In a step 202, the compressed key image Icy, the compressed image

fch and the truncated compressed image Ic*, are decoded so as to produce a



15 sub-bands each relating to a given spatial resolution or quality |ayer.
The truncation step 201 consists in deleting one or nore sub-bands of the
conpressed stream or any other equivalent elenent of the conpressed
stream with the aimof producing a conpressed stream containing the
original image with a different spatial resolution and/or with a different
| evel of 20 quality. Hereinafter the i%hdex k will designate a truncation
4 nt as&&&dd@d%%ﬁ&gé‘ kgaé Fo‘ler%b@zﬁ c%xf?étg't "i‘r‘naﬁ@%o'awd'%e%ﬂégrc yal ity
ayer from anong ose attual Ty available A the conpresséd Stream
cor r espointigegl with tiee spatg résolufidn k. i ndex is used for purely descriptive
pur poses and does not presunme a particular hierarchy in the spatial
resol utions ol 3 fte iqryestipatien apda medon sogpensation iswarriedopt t he
i nventi o i i dery I.OR t he stream
cul m nat ?%%eﬁqgeggﬁ%;%ﬁegbgﬁé;%%gp i tﬁ? t'rstg,scgké/uq ?%Ilrr\éﬁ{gﬁ%yegd‘lw@%nsi sts in
truncat i thge spatiabresolutorskibObamdsnare mbdor acoppessation irdgenadton itemsuch a way
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resol ut | BYFYkPe fANerated; 5 o or/REre srpee eliek K998 g derenstided onpr essed
I mage | Cimy IR Witk e hRJHRAt FUBRIRFSE & tmﬁté%aﬁbé_ﬁﬁéﬂqﬁﬂg%ﬁe as to
produce a decoded key inmage | o, a decoded current inmage 1n"and a decoded
current Mmoéige corpenisation irfogpatioritemeydtams tonthie key imagel lp, piewoegly 203, an

oy T omodtatB 6081 E0 FATECPR AL O B rolon BB sh B o™
resolygt i pRade |PHAIOtheTRUAeADIMAge QMBS IF?NhdrMbgEmEdUsOh Iat RimRedBy be

generated for one or nore zones of the inmage. A reconstructed i mage |Rn
wi th t heNHgeE ot zoresopiihedmageitien the Bwtiorconteansatian sieradd? Makgst he noti on

caapted otialele 2 GRhbIs o Ao Rbbs 8 plate e PRERITRER GRssBoliEn The key
10 i magechmemnithddee] Onitt ed highege spaiial resekition, thefgensay shatrofanki mted
nunber of zones of the inage then the notion conpensation ste_gq:203 nmakes it

possi bl ekey Irjage latleonvers’ipiisiheeeien Paiwren e W Ehages Signitedide to the
current | | 1 i I 0 LOR i ] L a_-say that
of th3 By EanfEh yshine EPERoraBl ook R ERbitidh didosbnceY | <
si gni fi cauith th currentiiraage dndaivanteyeoully, thee scsdme cised to rgmatéandi | |
exhibit hi %h di stofrti on with the current ima%e I n. Advant aéﬁewsh@, t he
scheme uSEAPERSRE: iofdhe MNP iSnHesae asoihat famiest PWrUlfimaiel byARE as t hat

carried %Eo&@ﬁi@@‘.tﬂ“{ kR¥whN&ndafOARIkidd R pAARIbi& RO WRHRERE IR ARIfoRY 1 t

possible to estinate the notion between two i mages of a video stream and

maki ng i bepesan bve images of acedeao Zream aod roakipgrilspessivle ieqiroduds aconpat i bl e
“with the invention. i Ln.a stgﬁ’p.ﬁfm.rz‘i distortion Ak n is calculated
bet n m 'qnn%fﬁ‘gp?rllﬁ? '!QQCV(?H i eP .aB et‘ﬁ'é H};?s'ﬁgeBtl’o'}'he current image |kn
decoded with fhe _é‘t%%%@)@,@%ét_@ﬁ@n%" Ons Haiduisted det@Bentthe ifidigetid, | mage | .
Wth this distortion is associated the usef ul t hr oughput Dkn~of the

t r uncat edecansiiuetesedrni tagebass | @kithe Theratitsinnage dfy, Mecodsd With theanpl e,

t aken equal to, the n_square error, between.the i es,.qr to the
measur onBaEoTRtechESBRRRN o1 g GRS TRt dBasadr ViR HAGIIPROr o Ak n
i s cal culiabgso@ateliNpebasdfal Broldiput TIYfItRE theeanst e&ﬁFﬁéésthiﬁfag@Dt ion
conpensation since, ultimtely, the decoder 103 will also carry out this

not i 026 c_cb@Fpeﬁlsatdisbmigneqokp imIfenexambled takan equairto30e meead aguareegTorand t he
Eruncat cBoNEe 419 BifeimAges oo ghe meastrement of the BSNR Pk Signal
to Noise Ratio"). The distortion A* ,, is calculated on the basis of the image
IR, reconstructed after motion compensation since, ultimately, the decoder
103 will also carry out this motion compensation step, also called the error
30 masking step, and the decoded image produced will be the image IR, and

not the image I, truncated with a lower resolution.



9, + Steps 201, 202, 203, 204 are repeated for the set K of sub-bands
_avallable for the conpression of the current image IN Wen all the pairsn,
U n} of distortion and throughput have been cal cul ated for an image, the
method is repeated for the set N of inmages 5 which nmake up the stream In a
final step 205, a choice of throughput adaptation is carried out by

sel ecting the nost optinmumtruncation Poi nt, of index knnpt, for each image

of the streamgy, iggﬁ&g?ﬁt 203, %g?g%@rlle%%a% gzth%gsétoK Pbﬂb%‘én%‘e il

the distortions ste r eac I mage le 10
guar ant eavaigabid&dr tlnéleotrrptr@ésmmobth@fmutemﬁmage i¢onpressed streamis | ess
than a maxi numt hrou%?put e 0 the throughput avail able on the

transm ssi on VYhgo ail lﬁspﬁlﬁ‘é?éﬁm d@lghi‘p@ftd'Eﬁ%’“%ﬁQGﬁE@UWPHhEaYﬁ)P?Q%aI ly
slightly D et erm ni ng
t he set 8%8[1%?15%5 E d;#a%ﬁ? meﬁto% @Peﬁgé%&@ \E/Eé'g?\ﬁel% FN %tfa\ﬂ‘agﬁgm nimzes
t he sum Which m: kwmlpltaersa—bahq 15 conplying with the i nequal ity ID'" <D D10
The determ nation of the n=la
In a final step 205 a ch0|ce of throughput adaptation is carried out by
selecting the most optimum truncation point, of index k"o, for each image of
the stream. This selection is carried out so as to minimize the sum of the
distortions that were estimated in step 204 for each image while
10 guaranteeing that the total throughput of the compressed stream is less than
a maximum throughput equal to the throughput available on the transmission
link minus the throughput Dyy consumed by the optionally slightly compressed

key image lp. Step 205 therefore consists in determining the set of indices

Al’ 5
{k" opt } for n varying between 1 and N which minimizes the sum ZA",;"” while

n=1

N n
15 complying with the inequalityZD:"?‘ <D, -D, . The determination of the

n=1 a
’

set of indices { k" ot } is, for exampleg, carried out by enumerating all the
p t

N N
possible configurations of the sums > A% and > D! and by selecting the set

n=l n=1

which complies with the aforementioned optimization constraints.
The truncated compressed images Ic* , with the resolutions and/or with
20 the quality layers associated with the index k= k" o are chosen to be

transmitted through the propagation channel to their destination.

The key image lp which is, for example, the first image of the video

stream considered, may be updated during the course of the method. The

25 choice of a new key image lp may be determined by an entity external to the
method and may be modified at any instant. If the current image |, is defined

as key image, then it replaces the previous key image lp and the method

continues in the manner described.



set ;of indices { kn opt } is, for exanple'', carried out by enunerating al
‘the pdssible configurations of the suns | .Al,, and EDk and by sel ecting
the set n=1n=1 which conplies with the aforenentioned optim zation
constraints. The truncated conpressed images ICk n with the resolutions
-and/or with 20 the quality layers associated with the index k= kn opt are
chosen to be transm tted through the fgOopagati on channel to their
destinati on.

. The key.image.10 which is, for exanple, t irst imge
of "the vi deo 0t Resaabb eoR R ERT LY dNeliah o By AR S e of *t he.
et hod. \WAen3he Gh@are Bistbrtian NEVerkay dotRl avalabieebSluleiL bEedn e an entity
external to the nmethod and may be nodified at any instant. |If the current

: rragedl ncuetefmage] laanddiei ieggastridied imageelfraisegradier heavadivekey i mage
t I i {. j . 0
var fant - ISR e AR b dfiRsh B, 0o EdgE, 88 ELBRF mad lbasiRen the mean

di st ot i ¢he keyetagdl. set of avail able resol utions, between the current
image | and the reconstructed inage |Rn is greater than a given threshol d.
When this threshold is exceeded, the current imge In becones 5 the key

| mge 10. In ﬁ”S“‘e"*‘ iEan éfﬁBécﬁﬁ\‘ggF'UPQHh”iﬁOéntﬂn &ﬁlﬂ Fe’&Yé‘éthtﬁd; irﬁ not

represented in ure , the nmet furthernore determnes t ate of the
correct oFigund @)t thebmethp fusthermotddetarminest the @terpf des edrreciageods a
function, o 10 ggi se ratio setti nsggfor t he transm ssion

i. | -t o- h
Channer "t hadenioq & i iuacrs sompS ol A9 2 Soistian o' SEnALEY et . it

may b agdwar! AAROsSHIRG ThNHEABASIMRISM RN UInded! QNS AENARSSHEN St r eam by
addi ng redundancy data so as to protect this stream agai nst transm ssion

errors amuroupbhgutnseitingzis shificigingt dr maynbefadvastapactdetd immgase 16&¢n an
addi tional st 204bi s (not represented in.Figure t he cal cul.ation of
the thr oﬁyﬁﬂgﬁﬁﬁ gft &ﬁ[ f‘ﬁ)’ﬂpfﬁ'ﬁsﬁ isgr%aﬂ? he?%?%%%ﬁ’?%%%qdﬁarsos@@é?aI rates
of corregrgectariR apBhieGdathstagindrhisBioat iepiordoand talisi mienize and each
image of index n. Let Ri be the rate of a corrector code, from anong the
distortion of the decoded image.
15 In an additional step 204bis (not represented in Figure 2), the
calculation of the throughputdistortion pair is furthermore performed for
several rates of corrector code applied to each truncation point of index k and
each image of index n. Let R; be the rate of a corrector code, from among the
Nr available corrector codes, applied to the truncated compressed image
20 IcX,. The index i is used to identify a rate R; from among those available. The
index i can take integer values between 1 and the number of available rates

Nr. The total throughput consumed by this truncated compressed image is
k .
then equal to D'* =% The distortion is also recalculated by taking into

account the impact of the transmission errors engendered by a propagation
25 channel which exhibits a given probability of error occurrence P‘ae for a
corrector code rate R; and a target signal-to-noise ratio. The probability of
error occurrence may be estimated on the basis of curves of probability of
error of the corrector code as a function of the signal-to-noise ratio on a
Gaussian channel. It can also be measured by means external to the

30 invention. The distortion between the reconstructed image IR, and the



NR avai | abl.e corrector codes, applied to the truncated conpressed i mage 20
1Ckn. ‘'The index i is used to identify a rate R from anong those avail abl e.
‘The index i can take integer val ues between 1 and the nunber of available
rates NR The total throughput consuned by this truncated conpressed i nmage
‘is then equal to D,". The distortion is also recalculated by taking into R
account the inpact of the transm ssionlerrors engendered by a propagation

25 ch | which i bit iven probabi|ity of error occurrence Pia, for
 cor oo TSP ne R4 8 AEPulyBe phrbifuter SspCacqitanse i

probabi | bhy ObeCr RbralsgH!  GIFF MY DRIES bR ORofidingaSkiaRbn cUr ves of

probability of error of the corrector code as a function”of
si gnal - t &¢heiseprgti & o -q1 GRuFst gt chamnet,, ItheCanealifopike E’ﬁ%ﬁé‘red by

n n. : h

nmeans external to the 30 invention. The di stortion betwee_n t he
reconst r goinpredssagttunddte@itlagd eck,, blotedtadety tHerB8Ret®dr chbakidiGaidRO account

the probability of error occurrence Piae, canbeexpressed w ththeai dof the
f ol | o ndr elsattiepdistortion previously calculated in step 204 when the impact of the
transmission errors is not taken into account and A* on IS the distortion
engendered when the compressed truncated image Ic*, is totally corrupted or
lost.
| Step 204bis of the method according to the invention therefore
10 culminates, after iteration over the set of availabie corrector codes, in a list of
distortion and throughput pairs {A* ,, D" } for each imége of index n, each
spatial resolution of index k and each corrector code of index i.
Step 205 is thereafter adapted for determining, for each image, not
only the optimum truncation point k"sy but also the optimal corrector code

N . 2
15 rate i"opt SO @s to minimize the total distortion ZA’;’;”“‘*"" on the video stream

n=l

while complying with the target throughput constraint given by the inequality

N o .n
ZD:"'*“P‘ <D, -D,, . Step 205 culminates in the determination of the set
n=1 a

of pairs of ir)fiices { K" opt, iI" opt }. The compressed images truncated ic* , at the
truncation points k= k" o and protected by a corrector code R; of index

20 i=i" op @re chosen so as to be transmitted through the propagation channel
to their destination.

The corrector codes used may be systematic block codes, or |
convolutional codes. Their rate must be determinable as well as the
probability of error occurrence for a binary stream protected by such a

25 corrector code and transmitted on a propagation channel of known signal-to-
noise ratio. They may be integrated into the compressed stream by using the
redundancy markers provided by the JPWL standard (part 11 of the JPEG
2000 standard).



Alk= (1-..gn- 40 -(1- PL)T".""'With Tn,k,i the size, in bits, of the
_conpressed truncated i nage | ckn protected by the corrector code of rate R,
5 Ak nis the distortion previously calculated in step 204 when the inpact
of the transmi ssion errors is not taken into account and Ak O,n is the

di stortion engendered when the conpressed truncated inmage lIckn is totally
corrupted or lost. Step 204bis of theldethod according to the invention
therefore 10 cul mnates, after iteration over the set of available
corrector codes, in a list of distortion and throughput pairs {Ail<n, D?*

ny for each iFmgre 8frebrstenida smematiasl tle thesedhput cidaptationdeavike and each
corrector code of index i. Step 205 is thereafter adapted for

get er Im n‘l%acmrdmaf@ﬁhpmwtwﬁoffh@rqequehw%rﬁwm 2 CORPEeTHY YOEdt knopt
t h
otal o T R0 PenafRERY °4 SR EBIEQHEI AP PraRu S BO dlla e P

t ot al e video stream n= e target

thr oughpu@mpmtedameo Gitream (310t waoseetqtcalghtpxat 12 radébféddb BA® targétep 205
culmnates 1n the determ nation of the set n=la of ﬁalrs of |nd1'ﬁ({‘es { kn

opt, in Bpeughputil the pianagatien ichagee! 13U by Juagatiatkonpat of fee BPaHfat i on
poi nt's K dof, 1Rk awad%dgro%gggg‘%lppg%a.&%frﬁﬁéﬁgr-em@cdﬂ &Qgd.ndex 20 i=in opt

are chosen so as to tr thro e propa at1on channel to their
destination. The deVIc'éhe()Z:accwdtngtoctmemveBtﬂm paypbees yxansaadapteiock codes,

or convo i onal _cod T e nust pe determ nabl e wel | as the

ot obabi |14 eorrisPantRion i tah cithis Bedhrdity S BxRRte AkelimpgSeuch a 25
corr et of, gositertidel r@rﬂ‘fémbtyt Pdans cﬂ:télﬂ@ﬁﬁgarh\'/émloﬁh@rnﬁ?|th@fpr5\ﬂ@M\§ly

signal -to-noise ratio. They may be integrated into the conpressed stream by

usi ng thdesechmidmeepsrapezélpeoﬁhevmmldmyPttrengamm devieel 304 dglwers,11 of the

JPEG 2000 Stkgrt])%%lsdgfa compressed image lc,, a truncated compressed image ic*,

with the spatial resolution and/or the quality layer corresponding to the
truncation point of index k as well as its associated throughput DX.. A source
15 decoder 302 carries out the decompression of the key image lcy, of the
current compressed image Ic, and of the truncated compressed image Ick.. A
motion estimation and compensation device 303 produces, on the basis of
the decompressed key image lp and of the image I, truncated at the
truncation point k a reconstructed image IR, with the highest spatial
20 resolution, that is to say that of the key image. The device 303 is
advantageously identical to the means implemented by the source decoder
103 to carry out a masking of errors in a decompressed image. The distortion
A%, between the current image I, and the reconstructed image IR, is
determined, for each image [, and each truncation point k envisaged by
25 calculation means 304. in a variant embodiment of the invention, a new
distortion A , and a new throughput D', are determined, by calculation
means 304bis which may or may not be merged with the calculation means
304, for each rate R; of corrector code applied to the truncated compressed
image Ic*,. Numerical solution means 305 determine the optimum set,
30 according to the invention, of truncation points and of code rates of indices

{ K" opt, " opt } Which make it possible to minimize the mean distortion on the



12, Figure 3 represents a schematic of the throughput adaptation
‘devicé 102 according to the invention. The device 102 receives a conpressed
vi deo stream 300 transmitted by a source coder 101 and produces as output a
5 conpressed video stream 310 whose throughput is adapted to the target

‘t hroughput of the propagation channel 120 by truncation of part of the
spatial resolutions and optionally by Bpplication of an error-correcting

de. . ' 0 di ng to the i ti i
adapt ed YeenatFalieifesaty of 5 P17 skBaisiu BoiteRgr MPRES VNt on. A
key i mageokiplyifg i witHettes ndatanl efdrh eiaimure aRfFolRjHpst d8vdilBId yeniHeon or by

the previously described neans specific to thelnvention. A truncation
device 3trangglissien schaymel.hd hsasaaapsed acemprassededidesagdrdam 31@ risncat ed

conpr ess | i X i r | ut kon, and/or the quality |ayer
;:ﬁr r ezﬁoﬁgfﬂgg? et%eg ({fﬁéifg tin;rfgii %dﬁﬁ%é%fkrgp@?%&eg? W(Ztag‘;\é\@rl‘caé@ni q@mﬁssocic a: ﬁd

rougnp : soined dylthedtoitar n¥AAscI0T hRG n&lEpRREQRER StHhieOn O e
key i mage Ioc, of the current conpressed inmge O?gn andpof thert?funcat ed

conpr ess&AMERIGCadernof materdRii iitheist i s ivdHCh mile cdsm determined dyvihee 303

pr oduces J tahg ; i I of the imge

I kn trun(%%;dggqs'?ﬁ? ?F%}”&gﬁpégﬁgég?ﬁ{tgiﬁggsrﬁ@ég%(g?trggjgég'ﬁ%age iRn with the
hi ghest spatial 20 resolution, that is to say that of the key image. The
devi ce 303 isw vant eousl¥ identical to the means inplenented by the
source decode %ﬂ%‘ t g T the meorenef Bie EWeBHen iandaas dedinpiedssed

i mageyy Theréhabovd, | G Mbrﬁﬁég}ﬁ@ﬁ'.éfhﬁecyérhﬁ%ss Begfedh S5 i@%esu -
reconstructed inage IRn I's determ ned, for each imge |In and eac

t runcat i Gangsiassokiatad, with glitierent 2patiall resblations manabs radplacet nwitheatr i ant

nmbodi f_the | t ew, di storti A : th hput
b*n ar bRy 3he IefPsn RS E0n o i ER e, By not be
mer ged WideBokripRskidhCiHtA bhOketTRARS R Withr vARRA BAE. df?llfémy ¢4 friect or code

l
applied to the truncated con%)ressed i mage | ckn. Nuneri sol ution means
305 det esgmfeinage.opre effaciset thesstrearodruniaagjon parfoemiedvierateprd0lowillt r uncat i on

possi b o 1oh e PR Ind aanl 83l braRe imabe Bh 5 8 B Alacomposed

of the sedvedf separately conpressed i mages while conplying with the setting
for maxi mum t hroughput avail able on the transm ssion channel. The adapted
conpressed video stream 310 is conposed of the conpressed i nages truncated
i Ckn at the truncation points 5 kn opt determ ned by the solution neans 305
and optionally protected by the corrector codes of rate Ri, with i=in opt,
whi ch are al so determ ned by the neans 305. The stream 310 is thereafter
transmtted to its destination. Wthout departing fromthe scope of the
invention and as indicated 10 herei nabove, the deconposition of the
conpressed stream 300 i nto sub-bands associated with different spati al

resol utions may be replaced, wthout any nodification of the nethod
according to the invention, with a deconposition into packets associ at ed
with various |levels of quality for the sanme i mage. The effect of the stream
truncation perforned in step 301 will 15 not then be to vary the spati al
resolution of the image but to vary its quality |evel



14 CLAI M5 1. Method for adapting the throughput of a video stream (300)
conprising a 5 plurality N of conpressed inages (lce) with a plurality of
spatial resolutions and/or a plurality of quality layers, the said imges
bei ng conpressed separately fromone another, characterized in that it
-conprises at least the follow ng steps: defining at | east one
key image (1o) fromanong the said inddges 10t hat the stream conprises, for
each current conpressed inage (lce) and for each truncation point (k)
corresponding to a spatial resolution and/or a quality |layer avail able for
this image, executing the foll ow L AIMM®S: truncating (301) the said
current conpressed image (lce) at 15the said truncation point (k) so as to
produce a corrpressed and truncated i mage (I Ck n) consum ng a throughput
(Dke), e I - urrent
Corpt essdd Mansd ot Bdpbifiitng B SARITTIE LR olRREado) Buprkh ir

det er mi ni ngpl(RNB) Mt of eesrhp@ssed nfmag@é [ p@h)l mm e gaunGilityg cﬁosrp@tmatl on of
notion between the truncated key i mage WO and the truncated current image

(Ik n), apgBpYiutigns RN @ msltralah %foﬁﬁé'ﬁwﬁb’%fﬁ itRe o¥aidtimagestkeiNdr itens to
the key | mignéledted Os@oarafbipLiBhi" éhd CaRAtALS, Ueh Sl%c?éiz%g?n §@> path the
spati al resou ion and/or quality |ayer t ey |1 mge eterm ni ng

(304) an estampitisesodt Ieamttiesﬁmltmmnglste(p%k n) bet ween the reconstructed i mage
(Rn) and the dec ress rrent ima , 30determining .(305) for all
the i mages (1 &) GATNITG 36 AP Argekes faden o) Hom among the 2 itagab

10 that the stream comprises,

- for each current compressed image (ic,) and for each truncation
point (k) corresponding to a spatial resolution and/or a quality layer
available for this image, executing the following steps:

e truncating (301) the said current compressed image (lc,) at

15 the said truncation point (k) so as to produce a compressed
and truncated image (Ic* ) consuming a throughput (D),

e decompressing (302) the compressed key image (Icy), the
current compressed image (ic,) and the compressed and
truncated image (Ic%,),

20 e determining (303) at least one information item regarding
compensation of motion between the truncated key image
(1) and the truncated current image (),

e applying the said motion compensation information item or

items to the key image (lg) so as to obtain a reconstructed
25 image (IR;) with the spatial resolution and/or quality layer of
the key image (lo),

e determining (304) an estimate of the distortion (A* )
between the reconstructed image (IR,) and the
decompressed current image (ln), '

30 - determining (305) for all the images (ln) of the said video stream

(300), except for the key image or images (lp), the optimum



(300), -except for the key inmge or images (lo), the optimum 15 truncation
points (knopt) which mnimze the sumof the distortions and which conply
with the follow ng inequality n=1 EDkno, <D,-D10 with Dtarget the nmaxi num
t hroughput that can n =1 be consuned by the video stream (300)
‘and Di o the throughput 5consunmed by the key inage or inmages (lco),
producing a throughput - adapt ed conpr edsSed video stream (310), conposed of

e NS e de a6 doiielctal wiicr RinfEaRP iR SGMh pIRRESisaHBnet oF (| ckn)

at the said optimum nts according to
C-aim1, charactgrized |n t hat the di stortlons (Ak n) are determ ned by a
mean square erro),F aPGNRWAEERul GamMBYY.  Withverthed K@@WN&H ng"eaue of d ai s
1 or 2, characterized in that it furthernore conprises the follow ng steps:
15det erm ni ng (3Q4bis), for each current conpressed image (lc), for each

truncation poi ntzm)‘""aﬂd f or- Bawith riagg: (R Maximoor tmotlg:‘nplﬂddatscam aken from
a given set of cerrectors codes, the throughput

be consu{med by the video stream (300) and Dy the throughput

5 consumed by the key image or images (lcp),
- producing a throughput-adapted compressed video stream (310),
composed of the key image or images (lco) and of the compressed

images truncated (1) at the said optimum truncation points (K"opt).

10 2. Method according to Claim 1, characterized in that the distortions (A% 1)

are determined by a mean square error or PSNR calculation.

3. Method according to one of Claims 1 or 2, characterized in that it
furthermore comprises the following steps:

15 - determining (304bis), for each current compressed image (Icn), for

each truncation point (k) and for each rate (R;) of corrector codes,

taken from a given set of corrector codes, the throughput
k

Di* =%consumed by the said compressed image (lc,) protected

by the said corrector code of rate (R),

20 - determining (304bis), for each current compressed image (Ic,), for
each truncation point (k) and for each rate (R;) of corrector codes,
an estimate of the distortion (A™,) between on the one hand an
image reconstructed (IR,) on the basis of the key image (lp) and of
the compressed, truncated image (ic,), protected by the said

25 corrector code and corrupted by errors whose probability of

-occurrence P, is known and on the other hand the decompressed

current image (ln),



corredétor

code of rate (R), 20determ ning (304bis), for each curr

‘conpressed image (lc), for each truncation point (k) and for each
of corrector codes, an estinmate of the distortion (L,Lkn) between
-one hand an inmage reconstructed (IR/) on the basis of the key inmage (10)
and of the conpressed, truncated i magdé(lckn), protected by the s

corrector

code a corrup o) r i ity of C
i's known and on <{]eg%rrrgpwgrfaﬁ)§l)@grt ﬁlé tr&éi@ﬁg&%ik@&?gﬁ?%ﬁ %p%gg%tpeﬁ(fﬁ
det erm ni ng (305B0bprexakbpt forend RBYERage ) iMbgéd e, s ahe coirdewr soteam (300),
except for the key I1mage or images (lo), the corrector codes of o
rates R " which ofi optimar tates sRmwgiich meintmige dhei e einthevalisiortiondpl y wi t h
the follow ng inequality n=1 nn LD1,""'" <Dt-D10 , n=la producin
put - adapt edconpr gssed, video stream (310), conposed of the key inma
i mges (1co) andofife @bfpMdigd cPmpbesWithuntbat dallowiegn) inguality
optimum truncati oh points (know) and protected by the corrector codes of
optimumrate Rl. x

5

10

15

20 5.

25

-nl'k:l
D> <D, =D

n
n=1 a
’

- producing a}egthroughput-adapted compressed video stream (310),

Ig?

composed of the key image or images (icy) and of the compressed
images truncated (Ic¥,) at the said optimum truncation points (K"opt)

and protected by the corrector codes of optimum rate R, .

p

. Method according to Claim 3, characterized in that the distortion (A™ ,) is

determined with the aid of the following relation
AF =(1=P Y A +(1-(1-P)™).A" | with P’ the given probability of
error occurrence for a corrector code rate R; and a target signal-to-noise
ratio, Thki the size, in bits, of the compressed truncated image Top
protected by the corrector code of rate R; and A% the distortion

engendered when the compressed truncated image Ic%, is totally

corrupted or lost.

Method according to one of the preceding claims, characterized in that
the key image (lo) is initially chosen as the first image of the said video
stream (300) and is updated to the current image (l,) when the distortion

(A% ., A™ ) exceeds a given threshold.

Method according to one of the preceding claims, characterized in that
the images of the said video stream (300) are compressed with the aid of
the M-JPEG 2000 standard.

=consuned by the said conpressed imge (lc) protected R, by the said

ent
rate (R
on the

aid 25
rrence Pae
), 16

pti mum
g through

ge or
sai d



,",. 4. Method according to Claim3, characterized in that the distortion
(A" k'n) is determ nedw t ht heai dofthefoll owingrelation = T".k.: + (1 - (1
"-)T"1, with Piae the given probability of error occurrence for a corrector
code rate R, and a target signal-to-noise 15 ratio, Tn .0 the size, in
“bits, of the conpressed truncated i mage | cka protected by the corrector
code of rate IR and Ako,n the distortl7on engendered when the conpressed
truncated inmage Ick, is totally corrupted or lost. 20 5. Method according
to one of the preceding clains, characterized in that the key inmage (la) is
initially, chpseghps ddagtdtiohsdevide g fadaptedfordetéiding  Videanste3) and is
updated to the current inmage _(tla¥ when the distortion (AKk N9 Ai.k n)
exceeds a dBU@hcenpPESiAgEdpIUzEit: Of KEMRERESEECRIdgeRd Gnd Withea Bluralif¥ 9br ecedi ng

cl ai nms, char i .i ! e f (s VA t (300) are
conpr essed%%ﬁ%‘eﬁséﬁgp& Qoé&f&]%rt EEW&EE%Z%C}% rgé%%a%@(ﬁi © 1gﬁg?r§]TL3‘ra@tTghput

adapt gt i on wieagec enroliRputadapssdifam ar eargel ith@ughputd@ndsivhesen rhdan)
conprising a plurality of conpressed i,ma?es (1 c,ér_with a plurality of
spatial resHBstaftioonis raiimizee. Hig Foierdevice (tmmosadsing imeasIssedaRiad (310) 5
whose thro j ; LRI OB REG se nmean distortion
is mnim zgg?%%“@gﬁégqe%ﬁ%gh(?dlé%&gfg%gi SI ng%}irﬁé;qatg%qpt ed for

i npl enenting the method according to one of Clains 1 to 6.



