WO 01/ 89228 PCT/ EP01/05430 1 VIDEO CODING This invention relates to video
coding and in particular to concealing artefacts 5 introduced by errors. A
vi deo sequenvsv2epnsi sts of a series of still pictures or PEHER&L/05¥0deOo
conpressi on net hods are based on reduci ng the redundant and perceptual |y
irrelevant parts of video sequences. The redundancy in video sequences can
10 be categorized into spectral, spatial and tenporal redundancy. Spectral
redundancy refers to the sinmlarity between the different col our conponents
of the sane picture. Spatial redundancy tesults fromthe simlarity

bet ween nei ghbouring pixels in a picture. Tenporal redundancy exists
because objects agpearing in a previous inmage are also likely to appear in
the current M | ression can be achi eved by taking advant age of
this tenporal redundancy and predicting the current picture from anot her
picture, termed an anchor or reference picture. Further conpression is

achi eved by gereihgbhfish rélatdsOid VOSPeddinl &Y Mapartichrlr tdesatedrr) ddefagy i on
between the current picture and the reference picture. 20 However,

sufficien? coiduceddry e#@iset usual |y be achieved by only reducing the
i nherent redundancy of the sequence. Thus, video encoders also try to
reduce the quality of those parts of the video sequence which are

subj ectivel y A ik isBRoehedtconsistadsti i savied lo¢ stitid piutiaresy oo ffranhes. eviteded
bit-streamis 25 reduced by nmeans of efficjent |ossless codi n%gof

conpr essi on SRMEFRSHEPR MeiR0ds se Mased rnsredpging ienradbdantgRd Pereaptyally
variable | en V] j M,yr : i tipte
bet ween pi ct %?ge!gg%ﬂg?ar&st PF?@SB etﬁﬁtrs’%?n]r-}g%%)n ancy e'ﬁﬁ)(':dgéllooﬁéi(f}leg{ct%ﬁod@ t hat
do not. Odnpihessatbgurizedr #do Sfeditet spatimlotndt témperal erguunadbncyd Speatraly

Tompor al 1y prf SRV Rigjedo b SRR DoNes e SRR AP IoLE A MRSPRH P ur e
occurring befQs i fistuF&Nt SPAGAIUFRIURBENEY ®esults from the similarity between
neighbouring pixels in a picture. Temporal redundancy exists because objects
appearing in a previous image are also likely to appear in the current image.
15 Compression can be achieved by taking advantage of this temporal
redundancy and predicting the current picture from another picture, termed an
anchor or reference picture. Further compression is achieved by generating
motion compensation data that describes the motion between the current
picture and the reference picture.
20
However, sufficient compression cannot usually be achieved by only reducing
the inherent redundancy of the sequence. Thus, video encoders also try to
reduce the quality of those parts of the video sequence which are subjectively
less important. In addition, the redundancy of the encoded bit-stream is
25 reduced by means of efficient lossless coding of compression parameters and

coefficients. The main technique is to use variable length codes.

Video compression methods typically differentiate between pictures that utilise
temporal redundancy reduction and those that do not. Compressed pictures
30 that do not utilise temporal redundancy reduction methods are usually called
INTRA or I-frames or |-pictures. Temporally predicted images are usually

forwardly predicted from a picture occurring before the current picture and are



WO 01/ 89228 PCT/ EP01/ 05430 2 called INTER or P-frames. In the INTER frane
case, the predicted notion- conpensated picture is rarely preci se enough
and t her sfooes|e2&patially conpressed prediction error frROPEPSs/@EMOCI at ed
with each INTER frane. |INTER pictures nmay contain | NTRA-coded areas. 5
Many vi deo conpression schenes al so use tenporally bi-directionally

predi cted frames, which are coomonly referred to as B-pictures or B-franes.
B-pictures are inserted-between anchor p”ﬁture pairs of 1- and/or P-frames
and are predicted fromeither one or botf of these anchor pictures.

B- pi ctures 1@amed MTER ¥t €lamae! aR3es INTER f8§100a8s, benpaiddedMrhbtion-
forward-predicted pictures. B-pictures are not used as anchor pictures,

i .e., other ppewensatesr Pictusr ipriedelyt BedisoANONEM anHethareiaset Aesbatiallybe
di scarded (i ”{»ﬁﬁé I%@tb ecgéncwg’lﬁr tref?@‘ngnﬁs' 5¥%oé%t%@°w&h'g£a¥tmﬁ‘%ﬁ *?F‘angé cture

quality of f pi Ctures ' nay I nprove conpressi

per f or mance NTEHTW&U@S miglytedntdip INTEALESed bfwls! generat ion requires
greater conputational conplexity and nenory usage, and they introduce
addi ti ona® del ays. This may not be a problemfor non-real tinme encoding

such as Vi dogratly AR 9o brdiorP 23t OBkGb 6RbrI T AHBLLERINONS

such as vide ferencrng. resse eo cli consr'sts
of a sequenceradicteddtames, whithcdre @camrrimaly mﬂgrfnécy tc asdgqictnest omBeframes.

tenporal ly i ndependent | NTRA pictures a or al I diff ntially coded
| NTER pi G4 ur BSpIOtTRG 8rq RSCREHIRGYEPB AncapY PETERGRTS P! INARAoh L anes g

normal |y | o%ere yv?ve@cfe@ ’frB%EButHierHée&v pbiT @%hd%cwﬁo? BicRires e BHRALII! Y,

especially in It-rate applications. A video sequence may consist of
a nunber1@f soemeaby gield hotwasEhecqinptasson asnc@nparathyvithe fmmmtd-lpa@dhyted

different 11 OMONS BESIRL ANl aniSE S RS TARRE PG 8 @
tel evision apgd; fgrbatRt fohRkhehaRASIORE SREy €HhSbe discarded (intentionally or
unintentionally) without impacting the picture quality of future pictures. Whilst

B-pictures may improve compression petformance as compared with P-

15  pictures, their generation requires greater computational complexity and

memory usage, and they introduce additional delays. This may not be a

problem for non-real time encoding such as video streaming but may cause

problems in real-time applications such as video-conferencing.

20 A compressed video clip typically consists of a sequence of pictures, which
can be roughly categorized into temporally independent INTRA pictures and
temporally differentially coded INTER pictures. Since the compression
efficiency in INTRA pictures is normally lower than in INTER pictures, INTRA
pictures are used sparingly, especially in low bit-rate applications.

25
A video sequence may consist of a number of scenes or shots. The picture
contents may be remarkably different from one scene to another, and
therefore the first picture of a scene is typically INTRA-coded. There are
frequent scene changes in television and film material, whereas scene cuts

30 are relatively rare in video conferencing. In addition, INTRA pictures are

typically inserted to stop temporal propagation of transmission errors in a



30 are relatively rare in video conferencing. In addition, |INTRA pictures
are typically inserted to stop tenporal propagation of transm ssion errors
in a WO N0 80223 PCT/ EPO1/ 05430 3 reconstructed vi deo si BOHEP@E$4300
provi de random access points to a video bit- stream Conpressed video is
easily corrupted by transmi ssion errors, mainly for two 5 reasons.

Firstly, due to utilisation of tenporal predictive differential coding

(I NTER franes), an error 'is propagated both spatially and tenporally. In
practice this neans that, once an error otcurs, it is easily visible to the

human eye fescamstratiid videy sighag ahte prédge camddn saees pbird & anideo bit-
transm ssions at low bit-rates where there are only a few I NTRA-coded

franes, so t &HPdBMal error 10 propagation is not stopped for some tine.
Secondly, the use of variable |ength codes increases the susceptibility to
errors. Wen a bit error alters the codewrd, the decoder will |ose
codewor d synClunupresséd oideanis edsily ceeguied tyutraesisioreerrors, fmaual;ptmlavmr ds
(conprising several incaorrectly until the nexf .s ronls tion (or

S art) oche. ToAe nPbatie 1o dBHeRTan BT HPTnGiR Mool B eI TA FBEMSS
gener at ed fr ), CEHTRIr R s OProfpha n nzy& odes are
added to the@mt st rée‘rg%qéat mt@?v‘gl groﬁboggfgggfagﬂfgﬁ‘égé cr?rnglnflé ti al )g m
addition, er poacslcedhlsrmabesn thEtt ancs ahom*tordmchm it lsr@vasssblemo trRe)humeanpl e,

d licati bl e UDP tocol | P
ot wor ks, - noENBIR' Qraiadned taag T Enneraf siterthE 2B tunBisibrn B

bit-stream Eh%%sa\rvﬁef'@%ﬂé’aéﬁ'é 5r9¥ atf@v INTRAVESISPHAfYSCSD tERH PR S | On
i ntroduced in the transm ssion general, on receipt of a signal,

t r ansni s¥9 on pegpagadionaisenodi nst;zpnﬁ@lt fart @Qi’nanwnEheﬁe@ondbfcttbd use obredabled by

er'r oneous. dalSBEPAER i TRaSET T’ ERPEPUL el iy WRRR b BHEF Kbl /<1

pl ace. Error cedowerl, tABtddwider swill dosd kedenerEsinsHroprRatenl drbakbedgfddrct s
of transm ssion errors so that they are hardly visible in the

r econst r uct e§UpseRLPTY &jipsiitae cagpwerss| (gompREINgraRYeraldyits) incorrectly until the
next synchronisation (or start) code. A synchronisation code is a bit pattern

15 which cannot be generated from any legal combination of other codewords
and such codes are added to the bit stream at intervals to enable re-
synchronisation.  In addition, errors occur when data is lost during
transmission. For example, in video applications using the unreliable UDP
transport protocol in IP networks, network elements may discard parts of the

20 enhcoded video bit-stream.

There are many ways for the receiver to address the corruption introduced in
the transmission path. In general, on receipt of a signal, transmission errors
are first detected and then corrected or concealed by the receiver. Error
25  correction refers to the process of recovering the erroneous data perfectly as
if no errors had been introduced in the first place. Error concealment refers to
the process of concealing the effects of transmission errors so that they are
hardly visible in the reconstructed video sequence. Typically some amount of
redundancy is added by the source or transport coding in order to help error
30 detection, correction and concealment. Error concealment techniques can be
roughly classified into three categories: forward error concealment, error

concealment by post-processing and interactive error concealment. The term



redundancy i s added by the source or transport coding in order to help
error 30 detection, correction and conceal nent. Error conceal nent

t echni quewo ousr2k®e roughly classified into three categori PET/EParosasod error
conceal ment, error conceal nent by post-processing and interactive error
conceal ment. The term WO 01/ 89228 PCT/ EP01/ 05430 4 "forward error

conceal ment" refers to those techniques in which the transmtter side adds
redundancy to the transmitted data to enhance the error resilience of the
encoded data. Error conceal nent by post-processing refers to operations at

the decoder ‘forwedpende oncbalragitericsdérscloothddee teehriqued In swhichl she These
nmet hods estinmate the correct representation of erroneously received data.

I'n interact i NNRiESF skienedas rrdindappy tq anemitechetarie hpdre 1o e8i9ér at e
in order to r@smbﬁbézqgtthg eerfcfpﬁ% al r@%rﬂﬁgﬂgngﬁt{ﬁ{/ ?os@?n’b%@ssi tBpds
e teéedback 1 nfo y the

heavily utilis rmetion provide eceil ver. ror
conceal ment toyopeatiops ctelhsl dgcader ial mepbase abechiadcienistiss phtlse receivedr 10

conceal nrent whereas_t he other two cat eg{ﬁri es represent forns, of active

error c@nce"fd%%'_ﬁt .Tﬁ?i%@ énalheds aRlimaie ﬁ&%r%r@@&?ﬁ%‘ﬁt‘% gbrIrPARRUSIY
review of whj %Biv\b/a d&'a‘.’T@ i%r%tiv%@o@%c@%ﬁn%nt,ﬁﬂé flgﬁns"rﬁfﬂ(r??rangofétc%ﬂ}era”d
or Vi deo nmuni cati o | ,

Conceal nent n: A Revie roceedi ngs of the

| EEE, Vol . 8&g-operat®, inMayddrd 88, mipfmiz87the e$fett afdtransmissiar ertoys.PTh8aéana,
N. B. Shroff nd E. J.. Delp, ."Error .Conceal nent in Encgded Video "

Sub t ted t IEREESBERA Clfse SetbarkdVARBAEOT preshRd MG BREVSEOEER T en
vi deo codi ngosiRRAREAS b@ebb%‘pl‘%céé’élﬁ XedrPlalsd BRI fefetbhi © @Bt pAdsiRo doidy-
stream The nost popul ar standards al the time of witing are ITU-T
Recommeridat i ernadafreant whieteas thedithgr ey categones reprteseobierinsi & sctive 'error
February 1998: | S? I EtC 14496- 2, "Generic Coding of Audio-Visual Objects.
Part 2: Visu# ”‘C,ear@@@'(knovm as MPEG 4); and I TU- T Recomendati on H. 262 25

(1S EC 13818-2) (known as MPEG 2). These standards define a hierarchy

for bit-streans and correspondingly for |inmage sequences and inmages.
There are numerous known ‘concealment algorithms, a review of which is

given by Y. Wang and Q. -F. Zhu in “Error Control and Concealment for Video
15 Communication: A Review”, Proceedings of the IEEE, Vol. 86, No. 5, May
1998, pp. 974 — 997 and an atticle by P. Salama, N. B. Shroff, and E. J. Delp,
"Error Concealment in Encoded Video," submitted to IEEE Journal on

Selected Areas in Communications.

20 Current video coding standards define a syntax for a self-sufficient video bit-
stream. The most popular standards at the time of writing are ITU-T
Recommendation H.263, “Video coding for low bit rate communication”,
February 1998; ISO/IEC 14496-2, “Generic Coding of Audio-Visual Objects.
Part 2: Visual”, 1999 (known as MPEG-4); and ITU-T Recommendation H.262

25 (ISO/IEC 13818-2) (known as MPEG-2). These standards define a hierarchy

for bit-streams and correspondingly for image sequences and images.

To assist in error concealment, the MPEG-2 video coding standard allows for
the transmission of motion vectors for INTRA macroblocks within INTRA
30 pictures. These motion vectors are used only for error concealment, as
follows: if an INTRA macroblock is lost (or corrupted), the decoder uses the

motion vectors belonging to the macroblock above the lost one to get



To assist in error conceal nent, the MPEG 2 video coding standard all ows for
the transm ssion of notion vectors for | NTRA macrobl ocks within I NTRA 30
pi ct ureswahese2$mot i on vectors are used only for error coPCEREPMIYI0 as
follows: if an I NTRA nmacrobl ock is lost (or corrupted), the decoder uses
the notion vectors belonging to the macrobl ock above the | ost one to get
WO 01/ 89228 PCT/ EP01/ 05430 5 resenbling blocks froma reference picture.

| f the I NTRA macrobl ock does not contain notion information, the decoder
conceals the errors with a spatial al go:5ithm 5 1n H 263, the syntax has a

hi er ar chi cal ye8bfiifihg oM flofm0d Fefb RYRETictBIS TR INTRANAGOBRER®I¥ES not
macr obl ock, and bl oCk | ayer. The picture |ayer data contain paraneters

af fecti ng t heonkhiol mgiiott infermatien, dhe ddnodes astioeglsotha Iesrops ovilr @ siertial.

Most of this Idattﬁu is arranged in a so-called picture header. 10 The picture
segnent | ayet' 929" i t her be a group of blocks l|ayer or a slice l|ayer. By
default, each picture is divided into groups of blocks. A group of bl ocks
(GOB) typically conprises 16 successive pixel lines. Data for each GOB
consi st s Sof |é]nib%ﬁ3,o’ﬁﬁ@| s@uexhbasiér hiesarchiged siguciatea witbr fosdaydiso digura, f

t he opti onal

Sl cos 15 1 ripiss Sshigti HEaBes B PERR 1aEEn THBLAL LS it fRaR" ©
nacr obl ocks paranfaers affgeting Bas whbly pragh slcbcend ahsideicadiply ¢ ki sieturgader
foll owed by data for the macrobl ocks. Each GOB or slice js divided into

macr obl ocks. dganitost Bf Big data istasangsdiip aso-sallad pistywie keadsr. 2 x 2 bl ocks)
of lum nance and the spatially corresponding 8 x 8 pixels (or block) of
chrom nance conponents. A block relates to 8 x 8 pixels of [|umnance or
chr om naiice. Tiké qidtulersegnoatt dagamnsars eithér bei &ogrolyp cfublotks dal/edi crea edliee
cosine transform_25 coefficients, which are scanned i i gzag, order,
processed wi@Meh $¥|r?iq%%%|bt‘ﬁadbﬁ!§‘6‘df§r 1S4 ‘M‘C@Hdﬁﬁo\ﬁrPHp%é)?ibj% TP Kdes.

MPEG 2 and MiBEké (GOISY tydilb@ilyabsibRsed 988t GedshR) pi@fdinks. Hatddor each

GOB consists of an optional GOB header followed by data for macroblocks. If
the optional slice structured mode is used, each picture is divided into slices
15 instead of GOBs. A slice contains a number of successive macroblocks in
scan-order. Data for each slice consists of a slice header followed by data for

the macroblocks.

Each GOB or slice is divided into macroblocks. A macroblock relates to 16 x
20 16 pixels (or 2 x 2 blocks) of luminance and the spatially corresponding 8 x 8
pixels (or block) of chrominance components. A block relates to 8 x 8 pixels of

luminance or chrominance.

Block layer data consist of uniformly quantised discrete cosine transform

25 coefficients, which are scanned in zigzag order, processed with a run-length
encoder and coded with variable length codes. MPEG-2 and MPEG-4 layer
hierarchies resemble that used in H.263.

In H.263, the issue of error concealment is typically perceived as a post-
30 processing function and is generally left to the decoder. In ITU-T Study Group
16 Question 15 documents no. 17, 18, 19, 20, 21 & 22, presented at the Ninth



In H 263, the issue of error concealnent is typically perceived as a post-
30 processing function and is generally left to the decoder. In ITU T Study
G oup léovouese®n 15 documents no. 17, 18, 19, 20, 21 & PCT/Epesednt ed at
the Ninth WD 01/89228 PCT/ EP01/ 05430 6 neeting of ITU-T Study Goup 16 in
New Jersey in the USA in Cctober 1999, it is proposed to add normative

| anguage to H 263 to specify several error conceal nent techniques and to
define a signalling nmechani smby which an encoder can announce this to a
decoder, preferably on a picture-by-pictre 5 basis. However this approach

) dul C Ll i t . hod t
I's unduly r?ﬁgémb‘?'ﬁ@@r S%ﬁ%ﬁ%;ﬁ?@dgﬁe (rall';\%e LGBl 1gighod to

be used by oder is sp enco . Thus ot her conceal nent
met hods canribis beopssed, tewdd ndrmdivedaogdage HasH.263 tchepecifyesévatal awar | abl e

to use. According,.to a first aspe of .the invention there is provided a
et hod of - ASaRRBER RIS 9 disfbSch VAN BrRRDE BYRVEID €8, "t he
method conicdides CGPRARGIKLAHIS kSta BEESHE® pﬁbfe*ﬂalﬁyscﬁpaﬂﬂcmré ISicture
calculating a 15 neasure of the simlarity between the first and the second
pi cturesp cdigsis.ing the neasure of simlarity with a predeterni ned

criterion of simlarity and, when the neasure of simlarity does not neet
the predetermned criterion of simlarity, outputting an indicator

i ndi cating taledemis tiPO4AGH Iy URHERH fistiivecst Qhe CitoRial BRide fR! BAGr
shoul d be used by a subsequent decodér and, 20 when the neasure of

sinilarity rasfcsaimenpmsifediabadisest by 819 Secedersissnagified by thriepaedeg an
| ndi cator | ”H%df%{ﬂabg%%ﬁéeaﬁnéﬁm%ﬁéadeé{ _C:Qﬁ@%t'nﬁé'qt}é%dereg\/% tma?@%sgégﬁﬁggft hod

shoul d be use equent deco séquent | e dec ree

to chooge arthapehodthbds avihilfise @ ueer or 25 conceal ment net hod for a
corrupted picture on the basis of the indicator. However the indicator
does not specify a particular algorithmand thus the decoder is not

el o ST BEEAAGRG: B 906, DS S OB Rltnos of

encoding a video signal representing a sequence of pictures, the method

comprising comparing a first picture with a second picture, calculating a

15  measure of the similarity between the first and the second pictures, comparing

the measure of similarity with a predetermined criterion of similarity and, when

the measure of similarity does not meet the predetermined criterion of

similarity, outputting an indicator indicating that a non-temporally predictive

error concealment method should be used by a subsequent decoder and,

20 when the measure of similarity meets the predetermined criterion of similarity,

outputting an indicator indicating that a temporally predictive error
concealment method should be used by a subsequent decoder.

Consequently, the decoder is free to choose an appropriate type of error
25 concealment method for a corrupted picture on the basis of the indicator.
However the indicator does not specify a particular algorithm and thus the

decoder is not restricted to using a particular algorithm.

Preferably the error concealment indicator is updated when the measure of
30 similarity does not meet the predetermined criterion. The indicator then

indicates what may be viewed as a change in scene.



30 simlarity does not neet the predetermned criterion. The indicator then
I ndi cates what nay be viewed as a change in scene. WO 01/89228

PCT/ EPO1MG 488228 Thus the invention enabl es the decoder POT/@RUIESE3MWNI Ch
pictures belong to the same scene and, on the basis of this indication, to
sel ect an appropriate type of error conceal nent nmethod, if required. Thus,
when the error conceal ment, indicator changes fromone franme to anot her,

t he decoder responds by 5 ‘applying a non-predictive error conceal nent
method. If the error concealnent indicator is the same fromone frane to

anot her, respprdhebiyivenidryengblas iliedposddd i dutedt whick icurey belongealiment
nmet hod. For exanple, at a scene chan the simlarity between {he current

picture 10 S&M@ srsengtar@., endhe heﬁISaO’fg AT §rligrliona iy Selekt RRAPPEPRIAIEEYR? t he
previ ous Sced?eec[ ¢%nré% MMY;mE'&F‘ooerfF irely “rh&é]ﬁw%rﬁ{rf‘e Hﬂe%sné&ﬂm%fn'im

conceal ment he current’ pictu cture 1s
corrupted, tihdicdtsrodeangke deins driee f:a*raeg’@ anothdre tberdecmcmlpmads by

i ndi cator. and pxses a non- %{ﬁﬁPoral Ily Cﬁ‘@ cti ve co c I nment net hod.

Addi ti ondl | YARIENE ScRRRPIRAUFAIMGRIER TS eht m Ef"oF EQNEREMESed t o
code a scen e h e r t v ence
for other rgagﬂggg&alﬁgﬂ%a\ﬁ@@% gg"?‘ gﬂéa‘ﬁ%ﬁﬁ aﬁgtHégoﬁ]‘%séﬁcflﬁis by:&dﬁ?ﬁl&” h% on
t he basi s oftetrtpsaiynpedigiveaor 8omeealmird reethoder s code all frames (after

the initial frane) as INTER 20 pictures. If the first INTER picture after
a scene cut gets corrupted, a traditional decoder is likely to utilise

tenporal pr e ChkMMpld) &M %‘béﬁér%ah?e %98 Sllaft) etieBh SbNBUTASHCRERY | 0SS

of an I NTER pi cture Consequent | contents of two pictures from
di fferend sdﬁmﬁreﬁmtme(ma aew acﬁeebendéhe dabt nmtummfethﬁemeb@ua sgeoeprihbl y

di storted. However decoder h Lhvent i bl
detect  on' ¢ e I 1Pgrerinees bR be shRald fierrebi e lehtrBRefot R use
a non-tenporifib ARRGEPIdBRL INEidEidtirass eafrupfedd the dROGdEr detdte aine BRBhge
met hod. Hence a picture froma different scene is not used for error
conceal ment .in the error concealment indicator and uses a non-temporally predictive
concealment method. Additionally the decoder can determine which INTRA
15  pictures are used to code a scene change and which ones are inserted into
the video sequence for other reasons and can select an appropriate

concealment algorithm on the basis of this information.

Some video encoders code all frames (after the initial frame) as INTER
20 pictures. If the first INTER picture after a scene cut gets corrupted, a
traditional decoder is likely to utilise temporal prediction in an attempt to
conceal the errors introduced by loss of an INTER picture. Consequently, the
contents of two pictures from different scenes are mixed and the concealed
picture may be unacceptably distorted. However a decoder according to the
25 invention is able to detect on the basis of the error concealment indicator that
it should use a non-temporal concealment method instead of a temporal
concealment method. Hence a picture from a different scene is not used for

error concealment.

30 Compared with the solution introduced in MPEG-2, which requires additional
motion rectors, the invention requires considerably fewer bits per frame. In

addition, the invention operates with existing video compression standards



30 Conpared with the solution introduced in MPEG 2, which requires
additional notion rectors, the invention requires considerably fewer bits
per framwoObnsgo2agiditi on, the invention operates w th exi sPCHVgPWUI/Ge3n
conpressi on standards WO 01/89228 PCT/ EP01/ 05430 8 that do not all ow
notion vectors for | NTRA macrobl ocks, as allowed in MPEG 2. The error
conceal nent indicator may be included in respect of the whole 5 picture or
part of a picture. In the former case, typically the indicator is included
in a picture header. In a preferred inpl ntation of the invention, the

video si gnalinip 48 HR AREWRRESRIIN a0 Lidr INTHAZSR cRIME@! ds aNdwe@anMPEG-

conceal nent 1 ndicator is Included I n the Suppl enental Enhancenent

Information.2.0n the |latter case the error conceal nent indicator nmay al so be
10 included in picture segnent headers or nacrobl ock headers of the encoded
picture. According to a second aspect of the invention there is provided a

met hod of  engOdRg SonddiiPeht IiBkalor Hhas Sl iiMduded eSUeBp6ctobf Phetwticls, the
met hod 15 conprising conparing a first picture with a second picture,

cal cul at Bng pictwsaserr padf ot Repisiurel aln tihebiormescaske typiealty Hirl indisatoscisnd

pi ctures, conpar, he .neasur e of _sim LEV W t.er m ;
criterion oflﬁgﬁ'ﬁepgpi%qu@ ﬁ%%‘? ut"?iehg} é&%'[r?ﬁdfn&%ra?ﬁﬁaﬁgﬁgcgdgﬁg@%@m‘le
nmeasure of siyg Videbtsighdlek edribodeieaccdrim gAY ©.263 stand=adi diyd dieeerint
neet the predetermned criterion, the 20 indicator is updated and when the

measure of s¢enqeRiment nivgicatamds pnaudedr i ke cPyRRIpMeRtal Henhansemadr i s
unchanged. g@?@@%t%.t th the (Izﬁtffq ca%%eﬁ{e 8Frof REnLEM itk MLLLRE Sk aﬁ)gooy)%}ded a
o ed video

met hod of ing an enco signal representing a sequence O

pi ct ur es0 t higcludadniat piotlire Gagricsit rgpadeceiovimacrabloek duxdsitry iof ¢bhe sirgioaked
identifying for each picture to be decoded an indicator indicating the type
of conceal neRE! W8t hod to be used in the decodi ng process and decodi ng the
encoded video signal wusing a conceal mnent nmethod of the identified type.

According to a second aspect of the invention there is provided a method of
encoding a video signal representing a sequence of pictures, the method
15  comprising comparing a first picture with a second picture, calculating a
measure of the similarity between the first and the second pictures, comparing
the measure of similarity with a predetermined criterion of similarity and
outputting an indicator in response to the measure of similarity wherein, when
the measure of similarity does not meet the predetermined criterion, the
20 indicator is updated and when the measure of similarity meets the

predetermined criterion, the indicator is unchanged.

According to a third aspect of the invention there is provided a method of
decoding an encoded video signal representing a sequence of pictures, the
25 method comprising receiving an encoded video signal, identifying for each
picture to be decoded an indicator indicating the type of concealment method
to be used in the decoding process and decoding the encoded video signal

using a concealment method of the identified type.

30 According to a fourth aspect of the invention there is provided a method of
error concealment comprising receiving an encoded video signal including an

indicator indicating the type of concealment method to be used in the error



30 According to a fourth aspect of the invention there is provided a nethod
of error conceal nent conprising receiving an encoded vi deo si gnal

i ncl udi ngv@an1/892egli cat or i ndi cating the type of conceal meneCHEPHIOE4300 be
used in the error WO 01/89228 PCT/ EPO1/ 05430 9 conceal nent process and
concealing the error in the video signal appropriately. According to a
fifth aspect of the invention there is provided a nethod of 5 decoding an
encoded vi deo signal representing a sequence of pictures, the nethod
conprising receiving an encoded video sighal, identifying for each picture

to be decode Lhndi.ca préarftian i ] S of. _siym | af{ . en
a first pict g?@%ér%@‘%g?sggécr%gpi c uréb'zqa%ea%lm&hgﬁgt l#éﬁpqrnd?cgﬁ%r%!dséoghgeﬁégﬁe

as that of aappeprietsly received picture, applying a tenporal predictive 10
error conceal nent nmethod and, when the indicator is the different fromthat

of a previously received picture, applying a spatial error conceal nent

met hod. — AccardhRthd %o & Ftht BsFsR oSt Y ilVatiibAABE & 8@&%&8&9 RERBRISE 2
vi deo encoder co ising an input for recelving a video SiIgnal
r epr esentd ngdacseiggent enodddd viert sigasl repreatciingpboseduencel ciupiatiees, theasur e

of the simlari between a first and a second picture, angd a conparator
Lo conpare.  HEHEASHIEPEING iRpeling 81 aiadves BeBeronsh 1Redy okl Ao
simlarity aBiJ:tLE)r‘é fB“bl%UHeéé'dédd"ddrF%dﬂ&aﬂo‘i‘%g?ééeﬂﬂn%tthé FRACER r%"%irrﬁlﬁﬁﬂpd to
be used by a subsequent decoder, the conparator belng arranged to output
an i ndi cat or betwikeragi firgt picitreaandra ecoerdypictatd angdr edieot theeindmateaisnivat

nmet hod shoul d be used en the asure. f.simlarity does not,neet. the
bt edet er i ned28R FETIEhE! ARIEANEN Bra eIt G BrmegehEdel e
pr edet er{g neg ek cbftdAment %&Hb@t&no@ﬂvﬁéﬂﬂﬂh@ahlaﬁeatgr ﬁgitrs:egaifﬂégeﬁth?émahat of

tenporal |y predictive conceal ment nmet hod shoul d be used b a subsequent
decoder. 25 AdUevigualy reeciiedpictuteh apphdng asipatinkeroneanceaimeniemethag.
provi ded a video encoder for encoding a video signal representing a
sequence of pictures, the

According to a sixth aspect of the invention there is provided a video encoder
comprising an input for receiving a video signal representing a sequence of
15  pictures, a calculator to calculate a measure of the similarity between a first
and a second picture, and a comparator to compare the measure of similarity
with a predetermined criterion of similarity and to output an indicator indicating
the concealment method to be used by a subsequent decoder, the
comparator being arranged to output an indicator indicating that a non-
20 temporally predictive conceaiment method should be used when the measure
of similarity does not meet the predetermined criterion, and, when the
measure of similarity meets the predetermined criterion, to output an indicator
indicating that a temporally predictive concealment method should be used by
a subsequent decoder.
25
According to a seventh aspect of the invention there is provided a video
encoder for encoding a video signal representing a sequence of pictures, the
encoder comprising a comparator for comparing a first picture with a second
picture, a processor for calculating a measure of the similarity between the
30 first and the second pictures and comparing the measure of similarity with a
predetermined criterion of similarity, the processor being arranged to output

an indicator in response to the measure of similarity wherein, when the



encoder conprising a conparator for conparing a first picture wwth a second
pi cture, a processor for calculating a neasure of the simlarity between
the 30 fiwev1/8a2e8 t he second pictures and conpari ng the nmeRETERIIAS430
simlarity with a predetermned criterion of simlarity, the processor
being arranged to output an indicator in response to the neasure of
simlarity wherein, when the WD 01/89228 PCT/ EPO1/ 05430 10 neasure of
simlarity does not neet the predetermned criterion, the indicator is
updat ed and when the nmeasure of sinilarilQ neets the predeternined

criterion, %%ahﬂ@ SESiRfialiy g&‘&é‘ﬁBBﬁ%et %@g‘?@&d&bﬂﬁinfea @fteRbNHB iAgiREfy Of
the invention there is provided a video decoder conprising an input for
recei vi ng aniseupdated andewhsn ghal maaspresdnsimilgrity sespienibe pfedmtetmined, a
controller for i,de%i f,ﬁi,ng wi.thin the  video signal for each picture to be
decoded an i HHPEAN.JPERACEIQriiSYNERA98fhe of conceal ment nethod to be used
in the decodi ng process, and decodi ng the 10 encoded video signal using a
conceal ment nethod as indicated by the indicator. The invention will now
be descr iShedActyrdingy tofareeighth easpdoy, ofwtheh inveindiopnihere tie phowvidecdc enpidagi ng
drawi ngs, in \A,hoi?ph: 15 Figqure 1 showsfa mul ti medi a nobi lﬁ (gormuni catigns
system Fi gufeCoseln GRERIITTE 2RI MRS fPle RGP aRR EBRBIRENYLES: Siona

mul tinedi a {r8dditing b Setifendes BPWctars X @dhaofér %r\/id&fﬁfgﬁ@@%thiﬁtﬁére 4
shows the syntax of a bit streamas known according to H 263;” 20 Figure 5a
shows an exavigee sighad fon each pisitredathrudeegdathan irdidator inderiihthe typeff i r st

ot put by ancanEaubRy rRSFG 18 b GoEYTE I SR RRP e nRa R barT Repfaa'me! oo
inventi ofg FegeddRedOFideOWigrd) exisgPhec®icaalieht Thewan adt pidicdiyd aby engoder

according 25 to a third inplenentation of the invention;
indicator.

The invention will now be described, by way of example only, with reference
to the accompanying drawings, in which:
15  Figure 1 shows a multimedia mobile communications system;
Figure 2 shows an example of the multimedia components of a multimedia
terminal;
Figure 3 shows an example of a video codec;
Figure 4 shows the syntax of a bit stream as known according to H.263;
20 Figure 5a shows an example of a bit stream output by an encoder according
to a first implementation of the invention;
Figure 5b shows an example of a bit stream output by an encoder according
to a second implementation of the invention;
Figure 6a shows an example of a bit stream output by an encoder according
25 1o a third implementation of the invention;
Figure 6b shows an example of a bit stream output by an encoder according
to a fourth implementation of the invention;
Figure 7 shows an example of a bit stream output by an encoder according to
a fifth implementation of the invention.
30
Figure 1 shows a typical multimedia mobile communications system. A first

multimedia mobile terminal 1 communicates with a second multimedia mobile



Figure 6b shows an exanple of a bit stream output by an encoder according
to a fourth inplenentation of the invention; Figure 7 shows an exanple of a
bit streavoouspe® by an encoder according to a fifth inpPeneERtzsn of the
invention. 30 Figure 1 shows a typical nultinmedia nobile comunications
system A first nmultinmedia nobile termnal 1 communicates with a second
mul ti medi a nobile WO 01/ 89228 PCT/ EP01/ 05430 11 termnal 2 via a radio
link 3 to a nobile conmuni catiions network 4. Control data is sent between
the two terninals 1,2 as well as the muliimedia data. Figure 2 shows the
typi cal nmul tichm zcmpgmsaﬂosnrﬁé3aotaemabnélcolmmahﬁa%ohw&waﬂk £OTTVAERS 2

vi deo codec 10, an audi o codec 20, a data protocol rmanager 30, a control
manager 40, aatausbsept bmdeieﬂmltwqilegmmalsm%aﬂjwa" aﬁdbenmlﬂt)m(edfa daigui r ed) .
The vi deo codec 10 receives signals for coding froma video capture device
of the term nal (not shown) (e.g. a canmera) and receives signals for
decodi ng_fr opjgard @fr%héwfseﬂ{@ rmgdlcea andécﬁal@émpaném beaMdidlind PN Fhea

di splay 70. The audi o codec 20 receives signals for coding fromthe

m cr ophor¥e (W@mlrahdwmpmea mevidepriatigic 10,580 audiei casdesi glarsdfter pdeenli ng

term nal 1. ahgadh 4, & soieh Rl o a PP BRM Bt BBleaR" A B8 61 deo
codec 10, t hgodakrl6e (i@@él@ﬁrem e vide ctried 10 Aiced@s sranalgesr Adindory ar

since the invention is concerned with the operation of the video codec 10,
no further Wreegepiwr daviesmel thedesmingd érot=hoxa (ergatao%nef?ar@é@erﬁcswew N

be provi ded. oBRaE! @ Lec3aRIN N ORRLAnl 3 X} SRIGPHPtod oA Ao Lo

the i nventi on: he Vi ec conpri ses an encode ecoder

part 20010 Thediepleagd@0. piig al@ib cotec sesre@enﬁespstgnh(’alfaSrorcodmgelfmrmghe
video signal from a carrerﬁeor vi_ deo source é\”‘shown of ttc}e term nal 1.

A switch 102migapberR{Nehehewsd @érithederaiaal ana RAGING RIIRA'S dBUARGOHAE an
I NTER- from a remote terminal 2 for reproduction by a speaker (not shown) of the
terminal 1.

15 The control manager 40 controls the operation of the video codec 10, the
audio codec 20 and the data protocol manager 30. However, since the
invention is concerned with the operation of the video codec 10, no further

discussion of the audio codec 20 and protocol manager 30 will be provided.

20 Figure 3 shows an example of a video codec 10 according to the invention.
The video codec comprises an encoder part 100 and a decoder part 200.
The encoder part 100 comprises an input 101 for receiving a video signal from
a camera or video source (not shown) of the terminal 1. A switch 102
switches the encoder between an INTRA-mode of coding and an INTER-
25 mode.

In INTRA-mode, the video signal from the input 101 is transformed into DCT
co-efficients by a DCT transformer 103. The DCT coefficients are then
passed to a quantiser 104 that quantises the coefficients. Both the switch 102
30 and the quantiser 104 are controlled by an encoding control manager 105 of
the video codec which also receives feedback control from the receiving

terminal 2 by means of the control manager 40.



25 node. In I NTRA-node, the video signal fromthe input 101 is transforned
into DCT co-efficients by a DCT transfornmer 103. The DCT coefficients are
then pasvwedi/sa2& quanti ser 104 that quantises the coeffi BCERP&SLOSBIt h t he
switch 102 30 and the quantiser 104 are controlled by an encodi ng control
manager 105 of the video codec which al so receives feedback control from
the receiving termnal 2 by neans of the control nanager 40. WO 01/89228
PCT/ EP01/ 05430 12 In I NTER node, the svv_iléch 102 is operated to accept from
a subtractor 106 the difference between'4#he signal fromthe input 101 and
a previous picture which is stored in a picture store 107. The difference
data output fromthe 5 subtractor 106 represents the prediction error

bet ween t he louNT&fR np@d@;u’if@ awidch 103 ipoperaied tpi aeaspé fronpeesubtraatere19f ct ur e

data out put By DRereyranbPEEErt ki Sgnit oM HRlneie SR RLE PRIREIICA) U7 g

an inverse Qﬁmchn@rﬁbmdmrit%pbmrbrmre NUR! TReadiffatdrmedddiat autpiihgroneskét i ng
data is added to the contents of the 10 picture store 107 by adder 110. A

noti on e$t i nahdracian1Gfyerenentsttae mdl@mpn eRpBAYYRS D INede BNt MiktH Emand

t f
The vi deo cofec eyl ik SoR g RS shote: 1077 TROBHETh BB
15 i ndex 112dtofd 167 id endeited by paissingahe it ostpud bysibd)quaaitiseéNhRAMJHNERER

flag 112c to indicate the npde of COdI ng perfor P/B), a transmt
flag 112d tivVeise aHRRtiseHe 1 ARANT 2pPViNGE anr Wrﬁfe”%?ﬁ'f'éé%lbﬁﬁo@hd O%héo B8 on

vectors LL26n, L shiyRat! Hie, DYhACe0RRE. adlSscadtii Wihid Rbfiers cpaRLher

by the nul tipl exer w th ot mul ti medi a signals.
decoder 1far tpi2tl@e storbhﬁ)Wbyladdeodié@ Mnobnplessmtamﬂhm@ertﬁnam meton 120,

123 and & comTBPREHICTRABROon (4GP bOToITS B8 dee Pl Sofretd”in 3' ' ©

conventional manner.

The video codec outputs the quantised DCT coefficients 112a, the quantising
15 index 112b (i.e. the details of the quantising used), an INTRA/INTER flag
112c¢ to indicate the mode of coding performed (I or P/B), a transmit flag 112d
to indicate the number of the frame being coded and the motion vectors 112e
for the picture being coded. These are multiplexed together by the multiplexer
50 together with other multimedia signals.
20
The decoder part 200 of the video codec 10 comprises an inverse quantiser
120, an inverse DCT transformer 121, a motion compensator 122, a picture
store 123 and a controller 124. The controller 124 receives video codec
control signals demultiplexed from the encoded multimedia stream by the
25 demultiplexer 50. In practice the controller 105 of the encoder and the

controller 124 of the decoder may be the same processor.

The operation of an encoder according to the invention will now be described.
The video codec 10 receives a video signal to be encoded. The encoder 100
30 of the video codec encodes the video signal by performing DCT
transformation, quantisation and motion compensation. The decoded video

data is then output to the multiplexer 50. The multiplexer 50 multiplexes the



control signals denmultiplexed fromthe encoded nultinedia streamby the 25
denul ti pl exer 50. In practice the controller 105 of the encoder and the
control | avo0pg920f t he decoder may be the sane processor. FOBEB@ersaioi on of
an encoder according to the invention will now be described. The video
codec 10 receives a video signal to be encoded. The encoder 100 30 of the
vi deo codec encodes the video signal by perform ng DCT transformtion,
guanti sati on and notion conpensation. The decoded video data is then
output to the multiplexer 50. The nultipiexer 50 multipl exes the WO

01/89228 PCT\/lEE@%I'a@é—?‘h%Qn the deéi'ﬁé’odi% 0 fdrRMeémeolVd&aGrsRARS chRtrandoqast 1 ol

data fromthe control 40 (as Il as other signals as appropriate) into a
mul ti medi a swelhak. otrreesugeala amapnropaatq)un@ ammdltimedia aigtiag Sheheariminal 1 he

rerates to PR fipSaronlid doo et Fdebhinebe i Mol e BB ¢ nar

i ndi cates thequypg).of conceal mnent nethod to be used by the decoder. This
may be incl uded in the picture layer of the bit streamor be provided as a
separateSl ayer. The indicator may enable identification of 10 different

cmbodi ment o VTR fa'dles BEEAPERlorbRE AR bt B who Bsidblibes
so-cal | ed scgyreak drat iddiestet Shp, typbi 6h cofcesldeshtt @etirl b thesus@anby the
representation of each coded picture. The scene identifier is a value,

which is 15 ¥9rodgsind Nfomay bedﬂcluﬁ@d dnciher Riste laver ghike bitesiceari ot bees
bel ongi ng tOQmQIJefaer%E”é é@[}&% fR} Calrhy #ﬁgichatQ# W& %%p%c?dé%u dgg{kﬁd{ fggers.

Pref erably, ue o I's 1’ncrenent ed each ti s u

However 10 t difemmntistcaged andithts theetypeasfeondealméntanetnag tba;iealscsue of two
values, with pictures from adjacent scenes having non-identical Sl val ues
e.g. the pictures of the odd 20 nunbered scenes having SI set to O and the

pictures of jhhe gyanoaRGheft SCEEINENIRNY e Bfort Bordcealment indicator
comprises a so-called scene identifier (Si), which is added to the bit-stream

representation of each coded picture. The scene identifier is a value, which is

15 the same for all of the pictures of the same scene. Pictures belonging to

different scenes typically have different scene identifiers. Preferably, the

value of Sl is incremented each time it is updated. However, it is envisaged

that the scene identifier may take one of two values, with pictures from

adjacent scenes having non-identical Sl values e.g. the pictures of the odd-

20 numbered scenes having Sl set to 0 and the pictures of the even-numbered

scenes having Sl set to 1.

The controller 105 of the encoder detects a scene cut by comparing the

similarity between one frame and another. The controller 105 compares the

N
[8; ]

pixel representation of the current picture (received from input 102) with the
pixel representation of the previous picture stored in the picture store 107,
Each time the similarity between the two pictures is below a certain threshold,
the controller detects a scene cut and an updated scene indicator 112f is
output. If the similarity is above the threshold the scene indicator is not
30 updated but is repeated.



The controller 105 of the encoder detects a scene cut by conparing the
simlarity between one frane and another. The controller 105 conpares the
25 pi xel wept/ggesnt ati on of the current picture (received PCOEPIINBUI0 102)
with the pixel representation of the previous picture stored in the picture
store 107. Each tinme the simlarity between the two pictures is below a
certain threshold, the controller detects a scene cut and an updated scene
i ndi cator 112f is output. If the simlarity is above the threshold the
scene indicator is not 30 updated but i%4repeated. WO 01/89228

PCT/ EPOL/ 05450, éc‘én@h?q]egxﬁ]@gﬁidﬁggnﬁétf h85e&%"r@h Tenilly o4 gdetlysde%r‘kh{ Vg 8N

actual scene cut he " 'scénée 1d es t hat

current pi ctehandeain theasgete ideufifiecindiiates mathheeﬁpmﬁ pﬁcﬂur:e ha@vchauged
pi cture that the current picture may be deened to be a new scene. 5 Q her
known net hoddffigiente (et rerpest he R,rﬁwagﬁsmfﬁtﬂpe geatutbecurrant Pidiempy be
enbodi nent It o-cal l ed conceal nent nethod i ndicator
(CM) is adgéedérﬁSd %nébggltsrcga% representation of each coded 10 picture.
The CM ibndicates to a decoder the type of conceal nent nethod that the

decoder shou e if the associated picture is corrupted. The encoder

deci des whi chﬂ'@!ﬁmto(‘!"rhm for detast 'Fgécﬁr’@m@@g%§ FP%Y the simlarity
between a current picture and a previous one. If the simlarity between the
two pictures is below a certain threshold, the controller outputs a first
conceal nent Ib5arssdond émbodiment oiﬂ\MheOnaenﬁm,patsoiQa!fed doncealmant atetboto a

d d t hat, | i t t hod should b d.
't the si i apicegor (CRARGR cradbe”Foiben B GTRSGE CORIPSeDRUER: AL REcherRiad
i ndi cat qrp G\fbmbres TWCMJtmdiéat%tt@létdééo%fer tﬂéut d BlbeRicRimbAt MetifsPefyt t hat

a tenporal predictive conceal ment nethod ul'd be used. 20 The neasure of
simlarity nig gecadarnshipuly usalli:theaasssrgclﬂed mtuﬁ@natqoaalpted The encoder

decides which CMI to associate with the picture by comparing the similarity
between a current picture and a previous one. If the similarity between the two
pictures is below a certain threshold, the controller outputs a first concealment
15 method indicator CMI=0 as output 112f. This indicates to a decoder that a
non-temporal predictive concealment method should be used. If the similarity
is above the threshold a second concealment method indicator CMI=1 is
output as output 112f. This indicates to a decoder that a temporal predictive
conceaiment method should be used.
20
The measure of similarity may be formed by calculating the mathematical

correlation between the two pictures.

An error concealment indicator may also be included in the picture segment
25  header and/or the macroblock header to influence at this level the selection by

a receiving decoder of an appropriate error concealment method.

Considering the terminal 1 as receiving encoded video data from terminal 2,
the operation of the video codec 10 will now be described with reference to its
30 decoding role. The terminal 1 receives a multimedia signal from the
transmitting terminal 2. The demultiplexer 50 demultiplexes the muiltimedia

signal and passes the video data to the video codec 10 and the control data



correlation between the two pictures. An error conceal nent indicator may

al so be included in the picture segnent 25 header and/or the nmacrobl ock
header tovonfBaesice at this | evel the selection by a reckPCVERg/@ewoder of
an appropriate error conceal ment nmethod. Considering the termnal 1 as
recei ving encoded video data fromtermnal 2, the operation of the video
codec 10 will now be described with reference to its 30 decoding role. The
terminal 1 receives a multinmedia signal fromthe transmtting term nal 2.
The denul tipl exer 50 denultiplexes the mi®timedia signal and passes the

video data t 3
PCT/ EPO1/ 054%0%@%5%’[%@& (rFtt‘%)g mn’%r?tggggépmé of éﬁﬁgﬁgé\q%o of %eﬁe vi deo

codec decodesncdied gitmodddiay byeinvedegen oopniisingr weqsmr[tﬁ)‘ﬁmn@asfommgsanw
transformngad not i on ensat i ng, t he troIIer 124 of the
decoder chec®&! Pﬂ&omﬁﬁre&fﬂgﬁh%ﬁai%e% '\?’é’heﬁlég dP? del %&}ercgﬁ(%
detected, atjhesgk ){*I?_o‘f Qhé‘?ééé‘fi?éd dafdnEOHCARbrbP & Géfe%ted MatrARENS! cdriedi®

descri bed bel ow. decoded corrected and conceal ed 'video data i s then
out put f&r raipd avucerbtheertor i g pnayngo tofba Itescibed \hel@/vt dhei detoded,

Errors in vi deo a_my occur at. the picture |ey icture segnment
level 10 or®Yhe %éc?rg% c&%ﬁef‘@ge}"de@r p%ﬁ’a gsn&% ?%ty re(%éecﬁch@noe at any
or all of thieprylRVEl the reBawIngaEIMEh i1r st a signal encoded according to
the invention, in which an indicator SI is included, when an error is

det ect ed, the decoder exam nes the 15 SI of the received but corrupted

pi cture. S J e ] t f t.h
tenporall y- n%ﬂghsoagu\(r?p é%&%&é?@%ﬁ&&%@ ﬁ‘teg‘g'gtdé \ni? ?'%n&Fﬁie &@@f;’ﬁi}i ’%‘be& i es
a tenpori@ p@emelmavnolﬁlbbﬂ'@elchW@ﬁme@nw behearried it dg codesr BRyofbe
capabl e of carryl n out various tenporal prediction conceal nent
al gorithns. HeEeil@VB!8ator SI indicates to the decoder the type of 20
conceal ment al gorithmthat should be used but does not specify the
algorithm to be used.

Considering first a signal encoded according to the invention, in which an

indicator Sl is included, when an error is detected, the decoder examines the

15 Sl of the received but corrupted picture. If the Sl of the corrupted picture is
the same as that of the temporally-neighbouring correctly decoded picture(s),
the decoder applies a temporal prediction (INTER) concealment algorithm.
The decoder may be capable of carrying out various temporal prediction
conceaiment algorithms. The indicator Si indicates to the decoder the type of

20  concealment algorithm that should be used but does not specify the algorithm
to be used.

If the SI of the corrupted picture differs from that of the temporally-
neighbouring correctly decoded picture(s), the decoder conceals the picture
25  using a spatial (INTRA) concealment method.

Considering a signal encoded according to the invention, in which an indicator
CMl is included, when an error is detected, the decoder examines the CMI of
the received but corrupted picture. If the CMI of the corrupted picture is CMIT,
30 the decoder conceals the picture using a spatial concealment method. If the
CMI of the corrupted picture is CMI2, the decoder applies a temporal

prediction concealment algorithm. Again the decoder may be capable of



If the SI of the corrupted picture differs fromthat of the tenporally-

nei ghbouring correctly decoded picture(s), the decoder conceals the picture
25 usi ngveo sps®2eaal (1 NTRA) conceal nent net hod. Consi deri nBCHEBIIg3&30 encoded
according to the invention, in which an indicator ' CM is included, when an
error is detected, the decoder exam nes the CM of the received but
corrupted picture. If the CM of the corrupted picture is CM1, 30 the
decoder conceals the picture using a spatial conceal mrent nmethod. If the

CM of the corrupted picture is CM 2, t héBdecoder applies a tenporal

prediction c ﬁd};”‘éﬂi VBBA5i BRBY ASienIhBAt dagestemsrey The Wé’é&b? eVo
01/ 89228 PCT/ 05430 16 carrying out various error conceal nent

al gorithns. Mdicatesiiatieodedtider tmmypmobsom@admentjmtﬂm thai shoylskbe ised

conceal ment t hod t but dpes not specify the algorithm
to be used. Q&A‘?P%% pgcﬂy%pl%a})gpﬁl (?lelésfﬁ‘FEeal ment indicator may be
included in the syntax of an encoded signal will now be addressed with

reference to the H 263 video coding standard. Figure 4 shows the syntax of
a bit stPearfaseXample eichew dhagrter eprxaaimenhindicador s1ayole dgcluded in the

person that SREER et irongy aoue’ BT halt beonedlespad in! Bertfediadte) i

nent i oned al H%B’wdbb%oblrﬁg &hh@sian, has four |ayers: the picture |ayer,
picture segnent |ayer, macroblock |ayer and bl ock [ayer. The picture |ayer

conprises a picture header followed by data for the G oup of Bl ocks,

tually f i q t
cventually | ldpuacods B ANGPBl LOeky o0l o (RSMSRER AT, RS 9hL 7O
descri pti@ fcﬂbwiafg: hﬂp@hﬁeritatugiyelesb@b@\ihe PROB THoempt dutiitewdit be teledie §PSC)

i ndi cat es the rt of picture 20 TR The Tenporal Reference. ( IS
formed by | nekile REISey tiwegthqllave%t'%m%alﬁerbﬁdm Iprpepiedindis efice éqr@'r%é

B: cture headgs mntidt AFésty, B BHERRaPhas FoRREFLR! (IABCIFEHARACERIure
segment layer, macroblock layer and block layer. The picture layer comprises
a picture header followed by data for the Group of Blocks, eventually followed

15 by any optional end-of-sequence code and stuffing bits.

The prior art H.263 bit stream is formatted as shown in Figure 4. A descriptor
for each part is given below:
PSC The picture start code (PSC) indicates the start of the picture
20 TR The Temporal Reference (TR) is formed by incrementing its
value in the temporally previous reference picture header by
one plus the number of skipped or non-referenced pictures
since the previously transmitted one
PTYPE Amongst other things, PTYPE includes details of the picture
25 coding type i.e. INTRA or INTER
PQUANT A codeword that indicates the quantiser to be used for the
picture until updated by any subsequent quantiser information
CPM A codeword that signals the use of optional continuous
presence multipoint and video multiplex (CPM) mode
30 PSBI Picture Sub-Bit stream Indicator — only present if CPM is set
TRs Present if the frame is a bi-directionally predicted frame (known

as a PB-frame)



since the previously transmtted one PTYPE Anongst ot her things, PTYPE

I ncl udes details of the picture 25 coding type i.e. |INTRA or | NTER PQUANT
A codeworvdo phis228 ndi cat es the quantiser to be used for theCT/gPet0ssd® unt i
updat ed by any subsequent quantiser information CPM A codeword t hat
signals the use of optional continuous presence multipoint and video

mul tiplex (CPM node 30 PSBI Picture Sub-Bit stream |ndicator - only
present if CPMis set TRB,Present if the_frane is a bi-directionally
predi cted frame (knomn as a PB-frame) 701/ 89228 PCT/ EPO1/ 05430 17

DBQUANT Pres@iHQUANA bi Peigep€ifizomiadirdotiaiBl filsheThi s rel ates to extra
insertion information and is set to "1" to _indicate the presence of the

fol | owi ng opflnal dat aThIBdeéBsIeS ReUPran fitserin ifgupation @noEs %ﬁ‘tetot ogefoner

known as 5 Suppl enent a r atj.qn | ned
in Annex L of H. 263. E%@fﬁ?@g‘%éép}%r %?hfé‘ggF%"uMS"“ﬁg %'I%tlé 5 %t;a tf%fg
current picture ESTF A BSUFR rghd REWGP UPPovinde Bl oa gt ttagethbytlexown gizent
before EOS 10 ECS A codeword indicating the end of the data sequence for

the pict®re PSTUF A staepp! ﬁ@“%@ev@?@ﬁ@“@ﬁmowmma%’ﬂe whichnrenfughet he

next picture start cod e as shown in Figure 4 does not
I ncl ude the optional PL@%&EQ] at a ?i e?lgéé{lff’SBl Is only present if
i ndi cat ed by GBS TRB alsdhBRIatANr taeegrooplbf/btmckséasﬂthiefcd??é‘r‘l?ﬁidtm@i cat es use

of a so-call PB frame, node, (unl USTYPE f i IS, present .and the
used of DBQUANTIF s |nd|ea§tﬁg'ﬁ%€?§?‘ﬂ‘)”r pﬁ‘ﬁ’é t%sﬁ}@nj& &'ﬂ'&B@ﬁ‘gH’qfﬂ "Sor e
detail in the H 263 spegpyd cati on.

10 EOS A codeword indicating the end of the data sequence for the
picture
PSTUF A stuffing codeword to allow for byte alignment of the next

picture start code PSC

15  The structure as shown in Figure 4 does not include the optional PLUSTYPE
data field. PSBI is only present if indicated by CPM. TRp and DBQUANT are
only present if PTYPE indicates use of a so-called PB frame mode (unless the
PLUSTYPE field is present and the used of DBQUANT is indicated therein).
These issues are addressed in more detail in the H.263 specification.

20
The foilowing paragraphs outiine possibie implementations of the bit-stream

output by an encoder according to the invention.

The concealment method indicator may be incorporated into a H.263 bit
25 stream as follows. Figure 5a shows an example of a bit stream output by an
encoder according to the first implementation of the invention. As shown in
Figure 5a, the bit stream includes an additional codeword S| which is a
codeword indicating the scene to which the picture belongs. This is inserted
by the encoder according to the amount of change between successive
30 pictures, as described above. A change in identifier indicates that the
similarity between the picture being coded and a reference picture is low. The

decoder uses this information to select an error concealment method of the



20 The foll ow ng paragraphs outline possible inplenentations of the
bit-stream output by an encoder according to the invention. The
conceal mavo ong2b®od i ndi cator nmay be incorporated into a HPQBBPOI/AS43025
stream as follows. Figure 5a shows an exanple of a bit stream output by an
encoder according to the first inplenentation of the invention. As shown in
Figure 5a, the bit streamincludes an additional codeword SI which is a
codeword indicating the scenelto which the picture belongs. This is
inserted by the encoder according to thd8anount of change between

i cat es t R rRed e, EHHESARE, R PFKEerdy iR A1 B sed

reference pi ¢8 notespeificaty indieatedebotlean bes elgtdrhiised frbot that clenges isdiect an
error conceal nent nmethod of the WD 01/89228 PCT/ EP01/ 05430 18 indicated
type. In this case, the type of error conceal mrent nethod to be used is not

speci ficallygagha %w#‘é‘i'u %ﬁagngfe Sek ghindipeth by ttﬂlﬁaﬁ@ﬂ%@gér b8corbin

Fi gure 5b shows an exanple o I't stream out put” by "an encoder accor(?l ng 5
to the seBondo itmpbecmnd mbplemeasttatidre of theeinvémtion. Ads shown inrFifugulle thb,bit he

bit stream i ncl ude, a ddi ti onal codeword ich is a codeword
i cat! ng t RESRTDANSY BBNSEa e e HaD s yGM et ds B cBaEWOTEh s
is inserted;hycth ﬁ%g?gérof%@@éé'l%ttrﬁethbé 1@ FRUMePhy HERASS B! ok

successi ve pictures, escri bed above. 10 Alternatively, the Sl or l(%l\/l
may be i ncl udeaeried tiye tisappheodsn alccoditgrioe tiet ampotiot neft ichanGSURStWesme

Annex L of H 263 and Figure 4). Th | emental information nay be
present in tﬁgcfbﬁs'\éetP'ggff?ﬁv%%d?ﬁ%rﬁﬁ?%ﬁcgve'decoder may not be capabl e of
provi di ngot he enhanced capability to use it, or 15 even to properly

interpret it. Sinply discarding the supplenmental information is allowable
by decoders uWiessaiivaly; edie r Stenr (Mbroayddet Haclidgdedn edhe cSpaplemantahas

been negoti a%a%e%ﬁw?ﬁ&%Lmﬁﬁ&%’SUPP (see Annex L of H.263 and Figure 4). The

supplemental information may be present in the bit stream even though the
decoder may not be capable of providing the enhanced capability to use it, or
15 even to properly interpret it. Simply discarding the supplemental information
is allowable by decoders unless a requirement to provide the requested

capability has been negotiated by external means.

If PEI is set to "1", then 9 bits follow consisting of 8 bits of data (PSUPP) and
20 then another PE! bit to indicate if a further 9 bits follow and so on.

The PSUPP data consists of a 4-bit function type indication FTYPE, followed
by a 4-bit parameter data size specification DSIZE followed by DSIZE octets
of function parameter data, optionally followed by another FTYPE and so on.

25 |t is known to use this PSUPP codeword to signal various situations such as:
to indicate a full-picture or partial-picture freeze or freeze-release request with
or without resizing; to tag particular pictures or sequences of pictures within
the video stream for external use; or to convey chroma key information for
video compositing.

30



If PEI is set to "1 ", then 9 bits follow consisting of 8 bits of data
(PSUPP) and 20 then another PElI bit to indicate if a further 9 bits foll ow
and so owOMhe2BSUPP data consists of a 4-bit function typeT/ERgi/aSaio on
FTYPE, followed by a 4-bit paraneter data size specification DSIZE

foll owed by DSIZE octets of function paraneter data, optionally foll owed
by another FTYPE and so on. 25 It is known to use this PSUPP codeword to
signal various situations such as: to indicate a full-picture or

partial -picture freeze or freeze-rel easel®equest with or without resizing;

totag pa”'?{:‘eﬁﬁug‘i’érﬁéH{ hé! |ﬁ%¥%ﬂc%§1ﬁ%ngh§t %@@RI%%HJI énﬂ?an‘@e

stream for ex or to conve orrra I on

conposi ting. lmmm/asa&&&rmmvﬁeqmwaaa a519'S'59neri'dbnmlfmﬂf drH@MIhveFrdrl on
usi ng t he Suppl enental Enhancenent formation, a further FTYPE is defined
as "Scene | de¥aMplee 1 Y& 1enay begjsed 3%1%? BUPOBRPE 15 may be used for this
purpose. 5 This is illustrated in Figures 6a and 6b. Figure 6a illustrates
the exanple where a paranmeter Sl is included in the SEI of the picture
header. THe TH&SYi@EIIUstrateﬁi imeHicaseSGanand ddmt iHigee 6h.ill0steatBSIEE o@eplEi es

the size of t ar anet e d.the f I oW e | S the ra ata
i.e. the val W eEﬂ‘ %Spararﬁ@{gﬁagwss '%‘F rtggeé)é ﬁ’&) th@c@ﬂwggﬁ?{%ét eﬂ-ﬁ'?
whet her a COFTVEEE“Q dedinRlcddIs8ehé léérﬁﬁ‘e?@? WDS@E@Eecuﬁés%hé’éﬁz\é' SU4peONne

and so select the nost appropriate type of conceal ment nethod. Figure 6b
illustrates panranmmrrphel thehieflewingpactatrist the pMameteir nistaided ther vale GEBI.of

t he picture header FTYPE .is defined as cea t hod | ndi.cat or
o . CThe Ds1 P i VAR, 7 ecaDe BreRiS o ARCRR A A e 81 PO Boct e
is the payangicRirels fﬂﬁhathe gamé g Ugs afp@\/loustﬁ@natnﬂlm\s@Iéwtﬁe &4 Vi ng
decoder can determ ne the nost appropriate t conceal ment - net hod for

a corrupted ppPRopriete tyne ef saneeament npethpdf 0¥Wf¢(ﬁb iestralesdbatedaneplei n
the addi tionglSuBPLEREHLAl chl ARG il MO'SEN bPhePPictRRChLLdSE | 1B

Draft of ne
FTYPE is defined as Concealment Method Indicator CMI. The DSIZE
specifies the size of the parameter and the following octet is the parameter
15  data i.e. the value of CMI. From this value a receiving decoder can determine

the most appropriate type of concealment method for a corrupted picture.

Alternatively, the information may be contained in the additional Supplemental
Enhancement Information as specified in a “Draft of new Annex W: Additional

20 Supplementary Enhancement Information Specification” P. Ning and S.
Wenger, ITU-T Study Group 16 Question 15 Document Q15-1-58, November
1999.

In this draft proposal, FTYPE 14 is defined as “Picture Message”. When this
25 FTYPE is set, the picture message function indicates the presence of one or

more octets representing message data. The first octet of the message data

is a message header with the structure shown in Figure 7 i.e. CONT, EBIT

and MTYPE. DSIZE is equal to the number of octets in the message data

corresponding to a picture message function, including the first octet message
30 header.



20 Suppl enentary Enhancenent | nformation Specification" P. Ning and S.
Wenger, I TU-T Study G oup 16 Question 15 Docunent Q15-1-58, Novenber 1999.
In this davabtspevposal, FTYPE 14 is defined as "Picture MeBaB&is43phen this
25 FTYPE is set, the picture nessage function indicates the presence of one
or nore octets representing nmessage data. The first octet of the nessage
data is a message header with the structure shown in Figure 7 i.e. CONI,
EBIT and MIYPE. DSIZE is equal to the number of octets in the message data
corresponding to a picture message funct®8n, including the first octet

rressage 30 Wﬁ@d&fntln\ﬁgtlgﬂ/f%?@@)ﬁﬂ(f%a I95413Qnd|%9te-5hﬁ1a@9ﬁé'nﬁ'é’é’édg‘é”déﬂaa d

CONT, if equa , iIndicates that the nessage data associated Wth the
pi ctur e nessageodiatepawith dhe tidusamessage oalpanbefsﬁtyesme Iogeahmeeaggem a

[ d th th f =)
Toord BaT i meSebented St Al he PER pilue Massads bctisrin e be

i gnored in tpad @sPJeesnasieBet spEélﬂéé‘@lﬁe %Tn%érsofofeaéh§®ﬂlf‘bhﬁ{ PfsGhaa be
found in the draft of Annex W referred to above. The fi MTYPE i ndi cat es

the type of ﬁbeltbgegnmaad muwetlgpemeesagmgs@geFuﬁher é@‘@é@@tf éimesawflellde adnaf t
of Annex W or di ng 10 e.g. MIYPE 9 is defined
as Error 683?%% @I&ll?t'l%fc=!&| ){J\Qpé?f% rﬁé’ &% dentifier or CM is

defined in the oct et foI | owi ng the nessage header For the scene
identifier the value is the same in all pictures of the sane scene.

Pi ctures bel dhgifirdd NTYPE Bdisstes hnbpenal @messpger éfﬂ”%@eﬁyé% @émnessage
val ues. The P&%@Q&%sétagse JLB%H% Aafidx he A FSchw \@%oﬁfoﬁé{ e

conceal nent 0] € nessage nay dal SO I |ca ype error

c?nCﬁal meot etptMTYPE d |?deflué®dsf5rrom®m¢?alﬂr?nt Sppei Thed/atuecbfavh@uécfnhear eas
of the current plcture | at east part the area 1's not caorrect
recei ved. ThidestifiayopeMiisdsiingd & the ocigt g&'ﬁ(‘f‘%@ Hﬁ\fne@%%eﬁ?@%ﬁbego'f%}e one

picture eachggpecifiyhiier e ¢aRECR! RNsame in all pictures of the same scene.
Pictures belonging to different scenes have different scene identifier values.
The decoder uses the Sl or CMI to determine the type of error concealment to

15 be used.

The message may also indicate the type of error concealment that should be
used for particular specified rectangular areas of the current picture if at least
part of the area is not correctly received. There may be multiple error

20 concealment type messages for one picture each specifying the concealment
type for a non-overlapping rectangular area. Advantageously if the messages
do not cover some areas of the picture, a decoder uses any error
concealment for those areas. Preferably, the decoder uses the concealment
type that corresponds to the picture type ie. a temporal predictive

25 concealment method for an INTER-frame and a non-temporal predictive
concealment method for an INTRA-frame.

A specific example will now be given. For each error concealment type
message, DSIZE shall be 8, CONT shall be 0, and EBIT shall be 0. If the first
30 data byte is equal o one (0000 0001), this indicates to a decoder that
transmission errors are to be concealed using spatial concealment algorithms
only. If the first data byte is equal to two (0000 0010), this indicates to a



type for a non-overl apping rectangul ar area. Advantageously if the nmessages
do not cover sone areas of the picture, a decoder uses any error
conceal navo 0f/8m228 hose areas. Preferably, the decoder usesPCHEPEIOI¢®al nent
type that corresponds to the picture type i.e. a tenporal predictive 25
conceal ment nethod for an I NTER-frame and a non-tenporal predictive

conceal nent nethod for an INTRA-frame. A specific exanple will now be

gi ven. For each error conceal nent type ssage, DSIZE shall be 6, CONT
shall be 0, and EBIT shall be 0. If the first 30 data byte is equal to one

(0000 0001), dédvder Rigaicatemnission denorderarchay bearsAtssednusihyotsmpoealt 0 be
conceal ed using _ spatial conceal nent algorithns onl If the first data

byte i s equaPredictiane (Boecobdewny, Taui BESURE eatets P@x@i'\/\iﬂ‘@l*]'@’mal and

PCT/ EPO1/ 05430.. e a LSS 0, 1 ed

usi ng tempor Sritoat LEESBACS: HEfhond R ool b thEEH [ RaeTEa0Re
hori zont al awithinvere pictrel witran iwdrictoBribhe arp pe bel africealzthendahet wieltts pedi f i ed
rectangul ar region wthin the picture within which errors are to be

conceal e® ah@ighheofuihg Heglangblan Jieghtn, ofespretivelyt 4alel g9t Yt pach and
°x ! ; _ . . ool
PR e i e 0 Oyl

(of | um nance 'picture) an entire I'nternedi ate
For mat ( QCl FRugirtet @aeninemi loterimeslizde IFominad (QE 1 F ppicture dwbichlve® X lumihgriceel s)

is specified by the fou rameters (0. 0, 11, 9). 10 Faor pjctur rmats
havi I?\g a Wi dPﬁ¥‘é(ﬁo°%h1&O%%ﬂ%9r%l¥§F)s'Sﬁ&%ciﬁ'ue@i'%i%‘Pé"hppi@m% ﬁ@’p (Ostgeéﬁf E’gd area
may extend to the next larger size that would be divisible by 16. For

exanpl e, an entire inmage having size of 160 x 120 pixels is specified by
t he fourl(ar Roepisterg Byrmats baying)a widtsf ancibieight tthat spradi divisthlebyal Glole not

cross picture_baundaries. an ref erabl vy, does not., gver| Wit h.at her
Spectfhed 18PN ares By AR £ HleRe ERET slRung BbuBLS W Bidh R, e
conceal ment FadiekatPle, Ry edligoiniyd AEANGWIAS 6f 16010120 dlely idlepecifiedi
protocol s. For exaﬁnﬁe MPEG 4 3’2% nes sg-cal | ed user drap?(a, whilg% Cart]jyg

contain any Hiendeyr paraaneles (@ Bol OnSbesB@feraphastbscsraciiediaran gogscheir e.

cross picture boundaries. and preferably does not overlap with other specified

15 error concealment areas of the same picture.

The error concealment indicator may also be incorporated into other video
coding protocols. For example MPEG-4 defines so-called user data, which
can contain any binary data and is not necessarily associated with a picture.

20 The error concealment identifier may be added to these fields.

The invention is not intended to be limited to the video coding protocols
discussed above: these are intended to be merely exemplary. The invention
is applicable to any video coding protocol in which a choice of error
25 concealment methods is available. The addition of the information as
discussed above allows a receiving decoder to determine which would be the

best type of error concealment method to use.



20 The error conceal ment identifier may be added to these fields. The
invention is not intended to be limted to the video coding protocols

di scussedv@bos®e28t hese are intended to be nmerely exenpl ar pCT/ER@/G5430ent i on
is applicable to any video coding protocol in which a choice of error 25
conceal ment nethods is available. The addition of the information as

di scussed above allows a receiving decoder to determ ne which would be the
best type of error conceal nent nethod to use. WO 01/89228 PCT/ EP01/ 05430
22 CLAIMS 1. A nethod of encoding a vidéd signal representing a sequence
of picturesekpnﬁsnethod conprising conparing a first picture wwth a second
5 picture, culating a neasure of the simlarity between the first and

t he second pictures, conparing the nmeasure of simlarity with a

pr edet er m ne criterion, of simlarity.and, .when the asure of simlarity
floes not el t neh AN G SHERAIEY | ¢ SyRER SN TRRISR NG GuspabEndRy oin

i ndi cator | nﬁi’cﬁﬁéé,n%é haéthdd Bem ?i@Wb@Hp\ériﬁgeQ' fitlst SictBrd Qkitre A &R_bAR Nt
nmet hod should be used by a 10 subsequent decoder and, when the neasure of

similari®y npietuser isalcutatingeaemeiasute @fi ther sivnilasity diatweani the, fitalt and tthag an

i ndi i ndi h | di gt | hod
shoul d be useray Betlahs efmerfitlabBuneaBLEsf St faufth ot L BIGRSRbed 2 m
1, wherein t&eetiodiciadi@flafity aldlaviesh Whe meddife nsfasimilgrigf dsesmhbaidet tHees

not nmeet the predeterm ned criterion of simlarity. 3. A method according
to claim1l opregleigrariaed arifrsiamal sipidarity sovipsitingeaniindicatpr dngicating dhaleader .

4. A met hod I 0.6l alm 3 rel i i I &.€en

accordi ng toﬁ@ﬁfgérgbg%é‘g/s‘?%rqﬁgr %}rﬁg?tcﬁéele%@fe cn\eflt'ﬁrgﬂ'io? ?ﬁg{”ﬁidgg 'i‘%é%?%g a

Suppl eme(@t al sEdERUeatedécdddromamal | ahen2%he measure of similarity meets the
predetermined criterion of similarity, outputting an indicator indicating that a
temporally predictive error concealment method should be used by a

subsequent decoder.

15 2. A method according to claim 1, wherein the indicator is updated when
the measure of similarity does not meet the predetermined criterion of

similarity.

3. A method according to claim 1 or 2 wherein the indicator is included in
20 a picture header.

4, A method according to claim 3 wherein the video signal is encoded
according to the H.263 standard and the indicator is included in the
Supplemental Enhancement Information.
25
5. A method of encoding a video signal representing a sequence of
pictures, the method comprising comparing a first picture with a second
picture, calculating a measure of the similarity between the first and the
second pictures, comparing the measure of similarity with a predetermined
30 criterion of similarity and outputting an indicator in response to the measure of

similarity wherein, when the measure of similarity does not meet the



5. A nethod of encoding a video signal representing a sequence of

pi ctures, the nmethod conprising conparing a first picture with a second

pi cture, wabvsd228 i ng a neasure of the simlarity between PEREPIWESH30and t he
second pictures, conparing the nmeasure of simlarity with a predeterm ned
30 criterion of simlarity and outputting an indicator in response to the
nmeasure of simlarity wherein, when the neasure of simlarity does not
neet the WO 01/89228 PCT/ EP01/ 05430 23 predeternmined criterion, the

indi cator is updated and when the neasur@3of simlarity neets the

predeterm ”egr&ﬁé-c}é@ﬁ{r)i%g’ cr‘it@ﬁoﬁ,”ﬁ{ecﬁ{o%atbﬁ il @gﬂg{&gﬁnd Bvhén RE hRdadire of

decodi ng an enco eo signal representin sequence of pictures,

t he met hod cairpildridy mpetetles pratetamioad atibetion, desindidajoais, unahengetlyi ng f or
each picture to be decoded an indicator indicating the type of conceal nent
met hod to be used in the decodi ng process and decoding the encoded vi deo

signal usingga conceabift JrebiBesdil BRC encdadd! lided iR Aprdserflingetahod
of error conceal ment conprising receiving an encoded video signal |
i ncl udi ngb an seqderea of plnwr@att%regrmetbodqunpmsmgrr@@awmtanr@mmd yidee

used in the error can | rent _proce d,. conceal i,n r 1Nt vi deo
si gnal approﬁ?qr}ftl’ 'ﬁ?ﬂﬁﬁﬁ‘ﬁ”&%& Eﬂ? rS?‘%dBéo‘%CﬁgeQneﬂbﬁ{@ﬁ‘a@F\%dd%%'@ al
representing tgpe SEAHENES MNP MEBIHRS tot Be B&d O wmeavm% [eeesd Nhdan
encoded video signal, identifying for each picture to be decoded an

i ndi cat or relessdingi the tansodadavidee signgl wsing ia popeeakentametied qfi teur e
and a second 'c@élﬁﬁl’ér% d, when 20 the indicator is the sane as that of a
previ ously TR 8 %?%]'ture, applying a tenporal predictive error

conceal mgpot net hod and, when the indicator is the different fromthat of a

Previousty Tegel Ve o o brrof Boleesiment Bamprising feceiving i ancodad vidao "
signal including an indicator indicating the type of concealment method to be
used in the error concealment process and concealing the error in the video
signal appropriately.

15
8. A method of decoding an encoded video signal representing a
sequence of pictures, the method comprising receiving an encoded video
signal, identifying for each picture to be decoded an indicator representing the
measure of similarity between a first picture and a second picture and, when

20 the indicator is the same as that of a previously received picture, applying a
temporal predictive error concealment method and, when the indicator is the
different from that of a previously received picture, applying a spatial error

concealment method.

25 9. A video encoder comprising an input for receiving a video signal
representing a sequence of pictures, a calculator to calculate a measure of
the similarity between a first and a second picture, and a comparator to
compare the measure of similarity with a predetermined criterion of similarity
and to output an indicator indicating the concealment method to be used by a

30 subsequent decoder, the comparator being arranged to output an indicator
indicating that a non-temporally predictive concealment method should be

used when the measure of similarity does not meet the predetermined



25 9. A video encoder conprising an input for receiving a video signal
representing a sequence of pictures, a calculator to calculate a neasure of
t he si m Iva® 01/§92k®et ween a first and a second picture, and BCTBRpASaior to
conpare the neasure of simlarity with a predetermned criterion of
simlarity and to output an indicator indicating the conceal nent nethod to
be used by a 30 subsequent decoder, the conparator being arranged to out put
an indicator indicating that a non-tenporally predictive conceal nent

met hod should be used when the neasure @# simlarity does not meet the
predet er m ned,\#h A1/ é%?z@hpqﬂ%%égéﬁéoof %mﬂéhlffrn'wé’é\s . gré‘@@c@rrﬁﬁf’ed
measure of simlarity reets the predeterm ned terion, out put an

i ndi cator i nd'ntmrbnngtot rtaltpat tampiodizator mdaclam‘[g vibat canbmrapmmﬂy pesdiciive
shoul d be used code vi dep .encoder for encoding
a video si gnﬁpn?%ad tﬁagéﬁ"%%%‘ad g?’ ap?‘tqst?ﬂé@n%ﬁ%ocg?{coder conpri si ng
a conparator for corrparl ng a first picture wth a second picture, a
processor for calculating a nmeasure of the simlarity between the first
and t he s®cond. pi é&t vides enmbdeodipaencaginga vides wignalfrepedsenting iat yequaricea
predeterm ned,criterign of simlarit t he process beln 10 rranged to
out put an i nQf PHYLS; er@gf)%q%recopapﬂ%@g g‘? fcéir ﬁﬁ 51?% when

the nmeasure Qfithsh @bb@ﬁa tdrctdﬂ@Sa Eﬂsce@gsit fotrf&wl@mq armeagalre Gﬂhbeélhmﬁntyt he
i ndi cator is updated and when the neasure of si arity neets

pr edet er m nedpetweeretherfirst madi e sacwd ps:twr@@hange@mn@nng they me@ﬁwed@fcoder

cequence of pratdect 4 GBI RIRRLERRIER of RRab) APR ol RBSEFEBEE gna
for eachipi ctaypgba e olgsmdad mdidansh Fatrespod eatthadnidRuty/RE sipfilarity
conceal ment nethod to be used in the decodi ng process, and decoding, the

encoded Vi de(Whﬁr@'ﬁaIWhjm toe Aneasite oinairtilagist ﬁ’@ésd?ﬁtl meet dbe Pregetenainezy
| ndi cator. 1%n Itléat?rl@Bé d? gﬁ)%?f%fe‘c gtv‘/ﬁ)&? tﬁ@‘fb&fsl{rg%f%hﬂgri@qgrgegsgéer

according to c al m er accordin | 'ai ' m
the predetermined criterion, the indicator is unchanged

15 11. A video decoder comprising an input for receiving an encoded video
signal representing a sequence of pictures, a controller for identifying within
the video signal for each picture to be decoded an indicator indicating the type
of concealment method to be used in the decoding process, and decoding the
encoded video signal using a concealment method as indicated by the

20 indicatot.

12. A portable radio communications device including an encoder

according to claim 9 or 10 and/or a decoder according to claim 10 or 11.
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