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1 VIDEO CODI NG This invention relates to video coding
and in particular to concealing artefacts 5

i ntroduced by errors. A video sequence consists of a
series of still pictures or franes. Video conpression
nmet hods are based on reducing the redundant and
perceptually irrelevant parts of video sequences. The
redundancy in video sequences can 10 be categori zed
into spectral, spatial and tenpgral redundancy.
Spectral redundancy refers to the simlarity between
the different col our conponents of the sane picture.

Speihah Gesy @1ancy results fromthe simlarity between
neT@l%%‘O‘UT‘rrTg—pT xel's in a picture. Tenporal redundancy
exi sts because objects appearing in a previous image

are also I ikely to appear in the current image. 15
%Fé@%@@@%ﬁ?ﬁ% tacHireo ewdbyg eakiingartivalsr dgeootealing artefacts

t hijrgrokg dundancy and predicting the current
pi ctureg? ﬁlegﬁ%rtgher picture, termed an anchor or

reference picture. Further conpression is achieved by

gﬁgewatl n noti on conpensation data that describes
?Po e%‘éﬁ%@erﬁ?oﬁﬁ@f%@fr énserips colustll apidtuies or frames. Video

CannprRERn fitdes ok HRNRR 3o b 4RI matBRET and berceptualy

| nivefevant pectemfamdgo @fecﬁj@ﬁcasgmﬁ@%duﬁbaﬁc¥\{h @%o sequerces ¢an
oders al.so, t.r rgii’uce the qualit

part <“Be9Qired;iif %‘&‘fﬁr c SPRfiAL RNt éeﬁm@ttﬁe&@hﬁancy Spectral

csuee i LR U PR € ol pponerts o

| d&sg %@'gecpi@tu@ oﬁpm@rmﬁndanpgarmattgrﬁoﬁﬂdhe sg:lm larity between
e

c e. main.tec is to use varia

| gﬁ%%% X%r B P h‘gﬁfgﬁofﬁéﬁﬁ%@dﬂpﬁv @xisty because objects
di dfperaeinti iat £ BEE hmBiget I r

re upfdaang i r egﬁﬂll on angét %%eiéls?ﬂ?%ei%% écgﬁfe aéoﬁ’{'ﬂé? o@r{]ent image.
pl‘d‘PrE?P'e‘?S‘% EWat Pgo anbievad | bgeta'engoraaivamw@mdahc%e temporal

r adHGhAT: % NFRA or

[ aeue pdij H %?%d%éﬁgﬂﬁ%% ot %{%Hrq &gng#éerb@gtgrqaytermed an
anchor or referenoe picture. Further compression is achieved by generating
motion compensation data that describes the motion between the cusrent
picture and the reference picture.

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
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
that do not utilise temporal redundancy reduction methods are usually called
INTRA or |-frames or [-pictures. Temporally predicted images are usually

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



forwardly predicted froma picture occurring before
the current picture and are 2 called I NTER or
P-frames. In the INTER frane case, the predicted
notion- conpensated picture is rarely precise enough
and therefore a spatially conpressed prediction error
frame is associated with each INTER frane. | NTER

pi ctures nmay contain | NTRA-coded areas. 5 Many vi deo
conpression schenmes al so use tengorally

' | d whi ch |
el NS otPfigeedS dred iR dgme @%reittﬁégg‘%gw d motion-
ln@emmhéaﬁtéwepm@@f?@rré?élg‘ ?Hr@cx@é' téﬁo@éh ancf‘”ﬁ/e?‘%fﬁre a spatially

P-frames and are predicte romeith oné or
t hEQERIRERDH we@!aq}tc@s er@rpframﬂr & abBociatavhivith YWahd INTER frame.

Ifgtrﬂ\(}\g}@g:? !C rﬁ%ﬁ g’%&ﬁ%ﬁr[ 8@?@%‘3 -are not used

5as anchor p| ctures i.e., other pictures are not
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ﬁ‘?l cted fromthem Therefore they can be discarded
i YHEP| wosipresaion escliames | g}sovmusleaotttarmpim’adyl PBdirectionally

ff
Erﬁ:ﬁ%ee‘éfsﬁﬁ;/@ r\;%l%‘g@ earg%&gﬂhg%‘éggggp% igtures or B-frames.
adevidrd ifs
Comobtonis R0 e8I BT O 0/ Phames e
anf’ wé§ ’P%g)cf denie ST eneren bo ai/ishesﬁhaschmy prm)txreﬂe B-pictures
a n@frﬁg!rf '}?{ézar arf?;?é‘aé&?'c&rh??@%@ﬁ?%ngqéﬁgr@? it W tward-predicted

st cause

appiCtlﬂ'&Bl &aplcﬁm@s ae bt e@eions AIrRne) ?ﬂztul?é% Ae., other pictures are
ically consists of "a sequendJ

co r es t
?ﬁ lweg'h ¥8@r&f@(ﬂ3hin@y cat ey rdigeardient ()ntentionaiiy or

gs%g;@ﬁﬁhﬁﬂpﬂ%ﬁ%ﬁ@ {eﬁ:ﬁ g@?g gﬁﬁaﬂg ?ﬁgﬁglrreaplc}/ures Whilst

oﬁﬁ?'@%@%ﬂnwf ﬁmpr@r&:womprd‘sfﬁ% meﬁdﬁrmdes a@,ob@%da)fed with P-
| ctures Pl ctures are used

NTER
spﬁgrsl n%%r}hggpggpgrqtﬁ)q nt %%eﬁl 191’@%95 RPPPitadionghscomplexity - and
A med&mvsega@@canaamé;pnﬁrédudéf aagméﬂﬁ%eﬁ;é%ﬁ“eﬂﬂé by not be a

shotg The pl cture content e renm
di Rt for r"tﬂﬂ sl tﬁﬁ@r@?@@f@@cﬂhéras gitkbo streaming but may cause

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

A compressed video ¢lip 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.

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 piciure of a scene is typically INTRA-coded. There are
frequent scene changes in television and film material, whereas scene cuts
are relatively rare in video conferencing. In addition, INTRA pictures are

typically inserted to stop temporal propagation of transmission errors in a



therefore the first picture of a scene is typically

| NTRA- coded. There are frequent scene changes in

television and filmmaterial, whereas scene cuts 30

are relatively rare in video conferencing. In

addition, INTRA pictures are typically inserted to

stop tenporal propagation of transm ssion errors in a

3 reconstructed video signal and to provide random

access points to a video bit- stream Conpr essed vi deo

Is easily corrupted by transmi ssion errors, mainly for

t wo FeEPSEHEHHS Videor gigngl anmliéo peovide armddmarcoekss points to a video bit-
tengeeah predictive differential coding (INTER

frames), an error is propagated both spatially and

tenporally. In practice this neans that, once an

erre{ occurs, it is easily visible to the human eye

f or &’W%’Pﬁ%@%{@ecp shgasilysornmpet byl trgnsmissign isploes amainly for two

g I apsdEoRg! O ngt(;f LY o hg@ﬁ@ﬁ;ﬁg@eﬁ?gpty Pre Gtive Gliterantial coding

f ew | NTRA- code ranes,

pr offlg&R drarhes))otn séepped gropasaes bbﬂ?ﬁesggﬁgw‘ecﬁﬁ& temporally. 1In

t he_us ofh.vari able, | ength codes increas
sus@é&??%itl iBripeags dhrbosico\grearar breus itds assilgndsibleeo the human

cod , : i) se. codeword., .
Sonele s LBUHBEAARE Ut L85G bt e senprsions atow
codeiivwates Wiereptherengresonlgr alichi iI\H)RA%g'éﬁeﬁéh%s? W' femporal error

t he .synchroni sation _(or start) code.
wsyn%rﬁggéigg‘i%(i'8nn€€§g°9%e% fgi sopw tisier 18eobindly, dhanate of variable

be igagir cd@sk fic? : O LR OF \OLRET s o et 1

code\/\g%s and sg% cédﬁgga%\?ééﬁ%g%géteg&ﬁe@% 0@ pi gor alters the

at Gastesvard) ¢he cﬂ@mlelrewiﬂdessm?ﬁemdf@io&genﬂsaﬁon and also decode
ais.lost durin

e r e eBue il bRloR R SO o Several e iasinegtly untl the
{ henaxtisghivattrodih (bf aBHAIIS” o 860l LAIBRLIBL KS, bt pattom

netwark el enents may discard parts

15y JUEChiaratdngerinsriecafrormany Ingpb chatbibhion eFebther codewords

0 AR EB@e&OéF%‘%déaé'ér?]jeitgf {h%g:ﬁ)l e%&ri&gm t%tfe infegyajndp, enable re-

transm ssion path.

t r Sysahtosisatian.r or b additibh] sérroet ess&t %ﬁeﬁhg@ta is lost during
cor the receiver. Error

ed_.or canceal ed by > er.
cor%@%h’%ﬁopef L %)@mﬁ@, dh odéee agmlicationerusigy tthe unreliable UDP
er tenepoft SiRkcASh BChE¥vAks, network elements may discard parts of the

20  encoded video bit-stream.
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There are many ways for the receiver to address the corruption introduced in
the transmission path. In general, on receipt of a signal, transmission efrors
are first detected and then corrected or concealed by the receiver, Error
correction refers to the process of recovering the erroneocus data petfectly as
if no errors had been introduced in the first 'place. Error concealment refers to
the process of concealing the effecis 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 transpont coding in order to help error
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



if no errors had been introduced in the first place.
Error conceal nent refers to the process of concealing
the effects of transmi ssion errors so that they are
hardly visible in the reconstructed vi deo sequence.
Typically some amount of redundancy is added by the
source or transport coding in order to help error 30
detection, correction and conceal ment. Error

conceal ment techni ques can be q@ughly classified into
three categories: forward error tonceal nent, error

con&?éwanbnerﬂmy cosicealmaes srajgraantd Ithbeeaﬁéd;h/rﬁqﬁéé Ofn which the
d error. conceal nent"

?fcé?‘ e'E ﬁ@2§g§ﬁéﬂmﬁﬁﬁ ¢ dranshatted daia ip endence the error
S' fesimsleise b?‘?ﬁ‘@%@ﬂe&lﬁa& Eﬁ'@r?éﬁ]e S tl:gr écg?taprocessmg refers

enhance the error resilience enc
Er t@ropesaitenas rednthebslepuddr- ir mepesicagto eharfsctefistics of the received

h
5 ChaIelser  Uitest MirERs Gadioutlo dhooaTgRalaprepaaisdion of erronsously
m?éﬁéﬁ@e&%!dtﬁﬁh? lﬁtﬁﬁa&%réﬁ'&r ESHE?er acrfl e tPJnsmltter and receiver

erroneousl Yy recei ved In1n ive error
coﬁ@émerﬁétﬂ int bederr bmsmmfmme Hral aféasi gErtraremiepiakerors. These
he, ef of transm

R8s e S e Sk o b RIS the receiver. Error
i né@ﬂi@lh@ht%?%@ﬁ%r@%eéé}ﬁ?r@é‘r?'a‘{% bt %Pérre fo as passive error

concealnent by’ post - processing can also be referred
10 asCRaRe inerdrwheress tberteal twencalsigeriessephesattformbwi active error

C&ESQ@%’ Sﬁ?tr{tepresent forns of active error

concea There are nunerous known conceal nent
aI gorithms, a reV| ew of which is given by Y. Wang and
F. Zhu in. "Error Control and Conceal nent for
v| EE%FG P2E CBHMAIPUAKNOWN SoReeplment Riusritbrisngs revieshef which is

g@ lé@'%nd% '\@@@%?"Er?& Cgﬁﬁolzag oYL ‘?ment for Video

15" Eﬁpmmanmaémmtﬂemeﬁhcbdméewmof tﬁt;bIEEEeWol 086 No 5, May

ted Co t
v Bt Ges 2aatep g%rgﬁﬁﬁ%gyéneﬁﬂé”mgg%%alﬁg?@f and E. J. Delp,
SG*EErr@ﬂJf(f}dJﬁd:@éJﬁ'n%tdﬁP Bhéodatd f\@@‘é‘o dl Wﬂedp%“l@ée Journal on

standards at the time of witing ar
Re@@‘%%@fb&t“ﬁ@ﬁ iMCxgamunidgadieoscodi ng for |ow bit rate
conmuni cat i on"

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

25 (ISONEC 13818-2) (known as MPEG-2). These standards define a hierarchy
for bit-streams and correspondingly for imagé 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
80 pictures. These motion vectors are used only for error concealment, as
follows: if an INTRA macrobiock is lost (or corrupted), the decoder uses the

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



February 1998; |1SQO | EC 14496-2, "GCeneric Codi ng of

Audi o- Vi sual Objects. Part 2: Visual", 1999 (known as

MPEG 4); and I TU-T Recommendation H. 262 25 (I1SQO I EC

13818-2) (known as MPEG 2). These standards define a

hierarchy for bit-streans and correspondingly for

i mge sequences and i nages. To assist in error

conceal nent, the MPEG 2 vi deo codi ng standard al | ows

for the transm ssion of notion vectors for | NTRA

macr obl ocks within INTRA 30 pictures, These notion

vect @S@na?!@gjb@@kerfr quamefa'enoe pis0RRat FRIINTAR macroblock does not
follg B”?ﬂ croblock is lost (or

corru eél'& %ﬂd'@{% 1005 &3¢ (dee0dpbtaoneeaix the Brrors with a spatial
bel oaw{goﬂmmo t he macrobl ock above the | ost one to get

5 resenbling blocks froma reference picture. If the

I NTRA macr obl ock does not contain notion informtion,

he e cals he errors with a spati al
gl gogl ’Sﬁf‘% ﬁ% atgh% '%Iﬁﬁrﬁ‘ilcﬁbﬁl’afc rer withhiaead layers: picture,

str metmur@ s\@gfrﬁerﬁio %a&@b@fcﬁ aHtil‘Hfb'&? &stlyﬁeﬂné;@pﬁggquer data contain

macr obl ock, “and bl ock | ayet

contRRIAMEiarsm aiicetisg 4he erdtola m:thee wihoh earil efal
tale gupre btk o'd%c@aﬁﬁ of the picture

and
dat ag dl'ig gl?)r%g%g‘gsﬁ?té %'%%9?%@ piserealiechpigtise hepglethe
plcture segnent | ayer can either be a group of bl ocks
é or.a slice layer. By default, each picture is
i Vi d@dpl%‘t‘@ @ﬁ&ﬂﬁ%ﬂfo*ﬁym oakﬁlth&rm@uapgcxjup R asksks layer or a slice

16. [
(@@g@&@lﬁé{% @f@y > ,E%cg{f%’%ng'&&gohggé@@ A group of
f ol Ibboeks RORI Eyﬁ@&i!lm@ﬂhﬁa%% ki shEce&é\@egﬁ&épgﬁés dg@ta for each

node is used, each pictur

sli %'egétruct%§ c%
i nt 0 2P LIS GTAT eatow QOB eaddar Mewedrb;adata Bor mactoblocks. if
numies opt [ k scan- qrde

dor g]eq?gfd'giﬁééczg%ﬁ%&@% GIRSIES L5l 2680 Hiefioe @huged into slices

at Qth 8¢ Bm:sonﬂéimdﬁ CRBrr
di v%&gﬂ or@%ro %bl oC A macrao I ocl?rfdéﬁl gtﬁc(;e%e?s*,s:ve énacroblocks in
pi xe [?%% N4 b‘?“&@l@é’f‘fﬁ@ﬂs ofi 7 sliascheader foflewed by data for

spatheaﬂaycr@blbbﬁgpondl ng 8 x 8 pixels (or block) of

chrom nance conponents. A block relates to 8 x 8
pi xel s of

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- fength

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 {TU-T Study Group
16 Question 15 documents no. 17,18, 19, 20, 21 & 22, presented at the Ninth
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| um nance or chrom nance. Bl ock |ayer data consist of
uni formy quantised discrete cosine transform 25
coefficients, which are scanned in zigzag order,
processed with a run-length encoder and coded with
vari abl e |l ength codes. MPEG 2 and MPEG 4 | ayer

hi erarchies resenble that used in H 263. In H 263, the
i ssue of error concealnent is typically perceived as a
post- 30 processing function aq% is generally left to
the decoder. In ITUT Study Goup 16 Question 15

deeemie of HAJ-TLBtudysGraisy 180n IREwWaIRey I 856 USH iMDctober 1999
of JTUT Study Goup 16 in New !

t he; N ti
Jgf’é*g’@'%ﬁjn%sgﬁeﬁ%%ﬂwpr@iﬁ%elame t9 tH.2635ic0ppecity several error
addnoesirdritviechAR@¥a%hd % HIAbR gP gg%ggm@see%%%'m by which an

error conceal nent techni.ques an

sP_@ﬁﬁ‘IjGP'i AgN ivvirlcsniny tovd decaderepesfdeibigah aNMeHRESDy-picture
tgg§ﬁto a decoder, preferably on a picture-by-picture
57basi s, However this approach is unduly restrictive

on the decoder since the error conceal nent nethod to

bﬁgused by the decoder is specified by the encoder.

T

Weyehd i%@p@@wdreimh unﬁuayoc@tgamtorfamﬁmod@wgmdg the error
t Q .t hese net hods, avajl able to use.
A%@%%ﬁ@%%? ﬁgﬁ]ﬂdr (P I5Ed: bY)Eh? IHEGasipE s ispecifingriey e encoder.
prbus delden contoaithedf menRd i i g ;
representing a sequence of p?g?ﬁngéegﬁ%a’né%%éf the decoder has
c&?ﬁ?i@?ﬂ@%o@@ﬁablﬂj%w.r st picture with a second
picture, calculating a 15 neasure of the simlarity
between the first and the second pictures, conparing

thecordingute affirst abpedti by thk tiRvanis i ,
C(%’J,lf% erion of siml aﬂ;i ty and, l\/\%e?l ?ﬁgb%%ﬁgwgﬁd a method of
S

Qo9 3 videe signal nePresRting ol atauancedot pidtardsynthe method
fomsH&hbak Qut RUEL L NG i ndi.cat or_indicati ng .
that ngn{ﬂt)e .ag?g_l Fyﬁi)ért e%’fﬁ}favgﬂ{%%} @PCQQﬂCQQttqumtcalcufatmg a
fBeABUespbliedsirdlatitydobthicem tebfied uent théesaieid ﬁﬁﬂjreg,g%omparing_'

CE b PSSRl L Bt ancrios aiovirty anc, uor
ithdi nadsnget BRtsiRibAP AR ' RES NS Siddiermined oriterion of
similarity, outputting an indicator indicating that a non-temporally predictive
error concealment method should be used by a subsequent decoder and,
when the measure of similatity 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
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
similarity does not meet the predetermined criterion. The indicator then
indicates what may be viewed as a change in scene.
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conceal nent net hod shoul d be used by a subsequent
decoder. Consequently, the decoder is free to choose
an appropriate type of error 25 conceal nent nethod for
a corrupted picture on the basis of the indicator.
However the indicator does not specify a particular

al gorithmand thus the decoder is not restricted to
using a particular algorithm Preferably the error
conceal nent indicator is updat when t he neasure of

39- ﬂ nﬁhl arié%. does not neet the predeterm ned

cr S henvarion amkias ée desader naidesar whibabpidmsedBelong to the
Visawes a j e .7 . Thus the invention

engbl egg??wegaggbgggpét%g% e? ﬁ@?'sm l&ﬁ“Bﬂ:c"_Pu‘P‘_é‘@%@m GRpropriate type
{ R ereurpensoaecratndotian, ihfeqiardd. Ghushihd 8 Boncealment

t ¢t .an apptopriate type of errof conc

n&cﬁ%&l%r i‘i‘harr\&?éi %f@m Oﬂﬁjsf{afvwretotweotéer,oth@mmereféspondé by
| agi & ane to another, the

donbgas Qghiﬁ%gﬁ@é%%ﬂ%ﬁ%@@%@meaﬁe& it hgestwer gencealment
chlieatpmimtherstamod. frdrh bhe RERY 16014 :
i{é% 8‘%@{’ i.s . the sane from one frtarre t@égﬁ?ﬁﬁ’é”r‘?s by applying a
resp'gn BEdGYS R aoneealpesrt methodedi cti ve error

conceal nent net hod. For exanple, at a scene change,

the simlarity between the current picture 10 (the

e expmeler af arﬁwmemhammeih@@nﬂﬁﬁtghco eefrén\?\}ft‘% SuPlont picture

t " i 11 be low Th
t@@? @?sgyﬂé&t}gedgfg Ws%qeq@rae%%\év@éaﬁtumﬁ trae previons scene will

tiee lomr TRt o fdoridn ' is corrupted, the .
%ﬁcoder deteect s tr‘{@” gﬁ}%‘%g& ?ES%%&&?%P" ESHS@EWt’“d'CafOF for
i

§i %f‘%ﬂt Pta:ﬁblrﬁjsﬁéh@ igcgpre_t Etm:rx:rabite)ﬁ, mg@@bgbhéredetects the change
n _ i fiqna e decoder can
det gﬁnéﬁzd}mﬁ%{%%ﬁ?ﬁﬁl\ gt {4 U5% 1 awn-teropdealy prodictive
semeeathammcingd WAL oSS HE ddSBEl 2dn! BL&le which INTRA

;ﬁ&%‘f‘o se uencg for other réasons and can s

Opt ot 558 dRcslamBriacagiggchanpe aomd tindctbasbs &% inserted into

tthésvidéﬁorsré@;,' i.deo encoders, code all franes
(after the i n}eﬁ?gl @??rtrpé 'da@alsﬁ?ERanﬂo GEirctapledl. ary appropriate

RBcealRent algeithp ohthe tafdiebt this GFBENaHbnJEt S
corrupted, a traditional decoder is | kePy to utilise

tenporal prediction in an attenpt to
Some video encoders code ai frames (after the initial frame) as INTER

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
invention is able to detect on the basis of the efror concealment indicator that
it should use a non-temporal concealment rhethod instead of a temporal

concealment method. Hence z picture from a different scene is not used for
error concealment.

Compared with the solutjon 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
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conceal the errors introduced by |oss of an I NTER

pi cture. Consequently, the contents of two pictures
fromdifferent scenes are m xed and the conceal ed

pi cture may be unacceptably distorted. However a
decoder according to the 25 invention is able to
detect on the basis of the error conceal nent indicator
that it should use a non-tenporal conceal ment nethod
i nstead of a tenporal conceal megt nethod. Hence a

pi m%rqe frfn?la different scene iS not used for error

condea hbht & %“@%V%@W for INERAohatioblooke! sedleRed in MPEG-
i NoMPEG- 2, which requires additional notion rectors,

the invention requires considerably fewer bits per

frame In addition, the invention operates with

%/Iﬁgr% vi deo ¢ npreSS| on standards 8 that do not
2l ol Sienvesiorar insticatar Rmvayebe oblchides, irpgegddd®W6d the whols

npike r nc ndi cat or may be
: ncl udedolarPa}E%:%t&&fu??he?@htEr%e Orlﬁ"‘?f: E%%ﬁ:eW@tC%Bﬁrﬂﬁeoﬂndicator is
a Picbideckin arpithes fteager. ¢asep réﬂéﬁ*e%ainl‘@ﬂeﬁ%%té@%{ R invention,

i i el uded i cture header
' ﬁ%‘l%ﬁ@ﬁ?a?'gaﬁpb? e?'ﬁ@dﬁﬂv@?rﬁql’dmg ta o 266 stagaald lahd the error

et t d d th
gonceal rlrp\g‘i‘rgf?9|rﬁ1 catPgrqguf"fé%%‘?%‘éZH‘aP aqr h‘éﬁgﬂﬁﬁl‘éﬁgm %Irnhancement
EnRieieRttion. In therlatier caselihet Beot @bh@éaiﬁ?eé'g dhpﬁaﬁfrr May also be

c dicator may. al so be 10 inc

o eGSR e ataraT beauat: b roetrohimkensadrst ethe encode
ergicies, picture. According to a second aspect of the
invention there is provided a nmethod of encoding a

video signal representing a sequence of pictures, the

ri |ngaf|rst picture with
a second p| % %@%on? {’[?P einyeation dhefe isherovided a method of
S|emCIOdmg v biziasesyridre: Pigtures,
%l nrﬁg t he neggsur eefgrég%%% 4 %&;ﬁgﬁg@ oPbiRtTeES the method
pr°8 n%"@?f'@@r@ofﬂsbfplstuml antht ¥ 88condUbipd ) %lculatmg a

amédulireafqhel re of simlarit
wher ei n, V\ggﬁ s'ﬂ-n[]g S@astur 'rgf Hﬂf‘? Sﬁgeédﬁdﬁfumwompanng

t Hee greaeue mfneichitzrity ewitnna bl‘“@ie‘cermmed criterion of similarity and
outputting an indicator in response to the measure of similatity wherein, when
the measure of similarity does not meet the predetermined ctiterion, the

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
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.

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



20 indicator is updated and when the neasure of
simlarity neets the predetermned criterion, the

i ndi cator is unchanged. According to a third aspect of
the invention there is provided a nethod of decodi.ng
an encoded vi deo signal representing a sequence of
pictures, the 25 nethod conprising receiving an
encoded video signal, identifying for each picture to
be decoded an indi cator indicatigp the type of

conceal ment nethod to be used ir¥ the decodi ng process

andcereRineyt t peoassndandvi derResiignakhe Us| . .
cong J, nmet hod of the identifliggd t%‘/pgrﬁgo% the video signal
FlroRERe

Acco Ya fourth aspect of the invention there is
provided a nethod of error conceal nent conprising
recei ving an encoded video signal including an

i nafeaetging feliac difthngspbet by Nke GhvaaRTeHdRN: g@i\méidtao method of

be o he error 9 conceal nent process a
Sconaclégﬁ"h@ a&hgn‘é?‘?%‘fl Videq mignal depresieghiag a sequence of pictures, the

AprmRitidch beprishg 68bhd S ehbodd WY it mansifdng for cach

I nventi on there i's provi !
enddBéie \ipdke @eepred reprindieatdrne oS asure of similarity

Pi GidhBs I?(? hod c ri sing receivi ggﬁg%]qé%coded
Vi g%o S Snél ! Stj gﬁﬂrﬁ ?Fagapfﬁﬂco_@ drictupe @nek; evhten tiee indicator is the
decazteel aantHan o @ApRIvIoEAY 88BN fhfét'&g% ga?gag@goggempora: predictive

simlarity between a pi C

10y &R esveaimprhmeteod adics athen e inbieat 8RSt &Nt from that of
a

of | . iyed pictyre, applying a tenpor

ot o R R oL Blolize RIVMRS pesadal avidr comezloiunt method.
indicator is the different fromthat of a previously

recgive i.cture, applying a spatial error conceal nent

rret’fc&?.r g’“ﬁé@@r diHyaspeat ef sehinaspian itafretis@rbiMenta Moo encoder
t heomdrisiry QW ' coder conprising an input

for repcei’f/gl_ ng @%\gflt 3%%'1’(%?68}@ ‘ff"é!ﬂ)q%%éﬂrﬁ'aiwée%r%@ﬂﬂ@@c% sequence of

19 of PiBUgc Qup@sLlator 8 calulate & e G eAsHERIN Belheen a first
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the,giriLarity. between a first —and a second pict
O et St o D Bt AR g ndai
, ubsequent decoder, the
comparator being arranged to output an indicator indicating that a non-
temporally predictive concealment method shouid 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.

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
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 simitarity wherein, when the
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conpar ator being arranged to output an indicator
indicating that a non 20 tenporally predictive

conceal ment met hod shoul d be used when the neasure of
simlarity does not neet the predeterm ned criterion,
and, when the neasure of simlarity neets the
predeterm ned criterion, to output an indicator
indicating that a tenporally predictive conceal nent
met hod shoul d be used by a subggquent decoder. 25

Acgcaord . a seventh aspect of the invention there
i s&%ragbﬁl%gfjg@'w@é Oeéﬁ@d’@?e“f%ﬁ Rirstademginedycdiesion, the indicator

siignapd4tedr 858 N ' es, the .
encogﬂér conpri si Hggaﬁ?gnpar a{ §r8g gﬂh@%ﬁ%am‘?@saﬂfﬁ? redetermined
pi tiafieniherindicawrdndnchanyede, a processor for

calculating a neasure of the simlarity between the 30

first and the second pictures and conparing the

measitreingf i g 1y Yy M - ned criterion )
of sin o] t)?{ﬁ_l F ﬁgéﬁt%r%%eé%%o@ i ﬁgs‘%ﬁ%;@&r?o’soefﬂﬂed a video
arf999gPE acemprising spon fputo fohersszasinge f ehBblall Wideo  signal
whe Pé‘#%nti en the 10 asure of simlarity does not 9
P Rsen %e@eﬁe&lﬁnﬁgdggrﬂ’? Fne @m@rallwi%immmifwng within the
updcesigantiioremmt L | e ets the

r edet e? m ned crh i ?gﬁﬁﬁéﬁfgaé?}%@g‘a noti-‘diﬁ%atg‘ﬁé‘ﬁ‘iﬁ@@& the type of
5 CREEBRINSTY methatl & Gt tised jrettte afecoling PYEBssONaAdBoding th

| ©nRbAYY d6ded gfg decoder conprising an input for g the
recei ving an- ene ggd"%}'i"%e% <9 mendpetadi ag dicated by the
sénfiemor of pictures, a controller for identifying

within the video signal for each picture to be
decoded an indicator indicating the type of

cqmegal aBig in the decodi ng process,
and gggodi[ nng@ng%Obgn%e%&Z%gai bgowéY Axa4apiggealy, with reference
c thBsatcnampanying dirasirigsdire @hesh:by the indicator. The

i o wi I row-be: deser j-bed, -by .way of. example =
'Yé"ir}h'lf wbd i-bed, -by .way of I

on @‘F vi TR AdPEfisedia snebile aermonaingtions syatémgs, in

Whigtiie 2L Shbh@use e&azﬁ?é’so@tf{@h{dlﬁ%@ﬁa Wb Snents of a muttimedia

comyni cati ons syst
terminal;

Figure 8 shows an example of a video codec;

Figure 4 shows the syntax of a bit stream as known according to H.263:

Figure 5a shows an example of a bit stream output by an encoder according
to a first implementation of the invention ;

Figure 8b 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
to a third implementation of the invention ;

Figure 6b shows an example of a bit stream 6utput 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.

Figure 1 shows a typical multimedia mobife communications system. A first

multimedia mobile terminal 1 communicates with a second multimedia mobile
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Figure 2 shows an exanple of the nultinmedia conponents
of a nultinedia termnal; Figure 3 shows an exanpl e
of a video codec; Figure 4 shows the syntax of a bit
stream as known according to H 263; 20 Figure 5a shows
an exanple of a bit stream output by an encoder
according to a first inplenentation of the invention;
Fi gure 5b shows an exanple of a bit stream output by
an encoder according to a secopd inplenmentation of

e 6a shows an exanple of a bit

tsth f%@ﬂa“ai% iﬁol?tnétfgid%h’é‘ﬁgo%ﬁ aekie @ongmupkationa ndtiwadk 4. Control
i e T e
to a fourth inplenentation of the invention; Figure 7
ilgfgﬁaqa%g%f@mg e? ;tyﬁcgt @hé%%ﬁ ?ngﬁre;;éng%maghgggn%;:lat 1. The
30rekthiidl o SHAVS A viw! S@eﬂlt}t, :‘r{ﬁ%@é{’}? %ﬁﬁ%oﬁpe a data protocol

cgmngﬁni catﬁlogns system ATIFst

t ager B0c anmanitedtreanagth 48, seopnd; yamALR

nql%hﬁmléq .%)er rri.nacsgoi_ Vi gga radio |i gkﬁ%&%ﬂéd@;rﬁ%lgi{?xgr 50 and a
comuni ¢ (15 Faties fRexidennedes 10dacaives signals for coding from a
betiveebaptige td%iéeebmh%aﬂe?m% é@ét %ﬁéﬁpsgﬁaﬁggﬁa camera) and receives

mul.timedia data. Figure : .

mitighate deadeeoivgdrn oferaotestaminiakl 4 for', Hi%p%gﬁ By &% rminal 1 on
Coﬂ%ﬁéﬁ%ﬁ ﬁ%v;{g_‘eoagl decoélj%;qtgn audi o codec 20, a data

prot oco nader 28§10 £ 81 "eRpiYRR rsigbalsafor coding from the
mrhiciqutexay (etnthéwp) exeh d | -
rg uired). The vi _deoj code?ﬁ%)rﬁ'rpg%gll \‘?gtsa g"%egeﬁg? %@Qﬁls for decoding
cdHMG femeia tesmined 2 kpt epsodiestiare by atdediernvalshown) of the
(Refmighpyn) (e.g. a canera) and receives signals for
decoding froma renote termnal 2 for display by the

terminal 1 on 10 a display 70. The audi o codec 20

rqu) ivgs signals for.coding fromthe m crophone (not
sHOny T8Ok Ranagar 4hicontiai the ewaretien gfatte Vitteo codec 10, the

dedidi 88dec 20 and the data protoco! 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.

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 sighal 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-
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
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,



froma renote termnal 2 for reproduction by a speaker
(not shown) of the termnal 1. 15 The control manager
4d"control s the operation of the video codec 10, the
audi o codec 20 and the data protocol manager 30.
However, since the invention is concerned with the
operation of the video codec 10, no further

di scussion of the audio codec 20 and protocol manager
30 will be provided. 20 Figure 3 spows an exanple of a
vi deo codec 10 according to the invention. The video
codec conprises an encoder part 100 and a decoder part

200. In INEEBnewsths, thardwild0109M81dpeestcdd Qega{e%tg;g&mfg 'subtractor 106

recetbvi ng a video signal from a’canera or
sourtt€ {HEroRtRbEmiwerntthe signai fiam the i 1Ghak82 previous picture
g

and e FeR o HE A PIEMEE HRat bt et Hberes dstaptatout from the

Br oraubtiecton 06 kepraserits #Ns bRITEELH i
co- %fi cients by g DCT tranEf oc‘r]arr?abrH %@r B%‘%e%&’ihe current picture and

coef fIP ATENIAUS PEctiiRe Atorpd 41 dde tictare waoid $67. IHe WAR in the picture
quang - ££.i ci .Both the switch 102 30 and
t he%%%ﬁf?zg? g%gn%réﬂggi l@gé%%rpgi@e %?aaﬁug}ygm thg quantiser through an
contifiarserayagatisd03 08f and /i#80aR0 i

g an *@Nyﬁghgﬁrggglré\%‘ r%@Tf‘ﬂ@ﬁﬁfﬂgp 109 to the

recejiyes feedback control from
2 b@%ﬁﬁ@'ﬁ”qw e8tf-r dihamerifing afzta 12 added MTBR: contents of the

100dpicttiRestkt £d7 ' ra to accept froma
sub?r act 0?5193)06 t&g%gqé{gﬁghd%?@%Q%sﬁﬁ o1 Hharay gearate motion
t he CPRIRENSEOD naddtza(rpoton veSoRi)aE | kt ! ;
in a.plgtare store 107. The di f)f e%ﬁ?g attggn lct)@ef ELC?U'%dStore 107ina
from We tgé%%b’ﬂaﬁ‘@?&r 106 represents the prediction

error between the current picture and the previous
pic%gre,stored in the picture store 107. The data in

t he 'fPcidPe casleg eutrrs e guartisse DY dRFKISs! 12, the quantising
telat gyt ﬁ"i‘% b&éhﬁ:I q aptif'ﬁseg t hrough, an inverse =~ _ 7 _'
quaﬂger_ 88 ard aepgjleﬁ g° e SigCrsedansh dNHRA/INTER flag
109112 torindicatie s nasthned aatindHionte NI/ N9 188 R,it flag 1124

i's %didgd to the contents of the 10 pictule st
by dd fcaﬁd SpbesRT tha frﬁmanbemj:_ﬂcmm@d gedehatrgotion vectors 112e

MotioPthe picture being coded. These are muitiplexed 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 controlier 105 of the encoder and the
controller 124 of the decoder may be the same processor,

The operation of an encoder according to thé 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 muttiplexes the
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conpensation data (notion vectors) fromthe data in

the picture store 107 in a conventional nmanner. The

vi deo codec outputs the quanti sed DCT coefficients

112a, the quantising 15 index 112b (i.e. the details

of the quantising used), an INTRA/INTER flag 112c to

i ndi cate the node of coding perforned (I or P/B), a

transmt flag 112d to indicate the nunmber of the

frame being coded and the nntiog vectors 1 12e for

the picture being coded. These Pe mul ti pl exed

t oytareflaly frone thevidal ecdec 160atdgentrer dutd fost 1 control 40 (as
nyg@“qgg|g¥§1%nal .. 20 The.diﬁadfr part 200 of the )

vi deo TodetE g@@%‘pé}sf dRRropHaeNBFQ 8 mulivnediarsigneto Thenterminal 1
| neatmes BRiE i : 1 t.or, 122 ,
o e e (TORRL R eI (02 rEB B B3R R Fodem 60 (i
cofRfBradr 124 receives video codes control signals

denul ti pl exed fromthe encoded mnul ti nedia stream by
the 25 denul tiplexer 50. In practice the controller

10%hefinvbatien aedss a0dht NBcius Y 6P 'a'@fﬁ@diga‘]top [r, &fﬂee yjdeg sequence

decoder mmy be the sanme processor. pera
engd¥ax Wedongieajes dhe Hypenvkobhoealmidnt nethée to be used by the

deggk Thi 1 deo cgodec .10, recei ves a video si gnal
toa%(gé&é%g(;r e’-ﬁrweg%ﬁ?;‘gw@?gi@dh%@%ret favey icfidbe ddbstream or he
enpadiced e b depardtanalepy PRET ' e s
t@ﬁsfornati on, guantisgti on g%dﬂgﬁ#g%%c%— eé]r?sbzlﬂ il%%r_lt:f{cat[on of
THITgERMRAENASRRA thit theitype indconaeplmentometied to be used.

mul ti pl exer 50. The nul tiplexer 50 nmultiplexes the 13

video data fromthe video codec 10 and control data

f rlomat Hiest @mhbotiindéht( 88 thweldvertiodt "ele drlitabsSn@Saiment indicator
apét)r B” at e% | nt? mul timedia signal. The term mal ]

ol Oldﬁ 0S€%,i% SAfa lpaem%esqd@ﬁgﬁef Dhwhicvés addgd to the bit-stream
t qBRrESdntati%h I.f -required). .5 The s

e A R TR Bitire ThE S Centieaar valye, which is
t Heevsame &y aﬁrm‘zthespiuJﬁmest bfagh'da rtf]ﬂrﬁ@t SSerid1 PENREs Belonging to

t t t
CoftERlHTER e EL rh?p;caﬁ)y R S & Yk 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-
numbered scenes having Si set to 0 and the pictures of the even-numbered
scenes having Si 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
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
updated but is repeated.



decoder. This may be included in the picture |ayer of

the bit streamor be provided as a separate |ayer.

The indicator nay enable identification of 10

di fferent scenes and thus the type of conceal nent

method to be used. In a first enbodi nrent of the

i nvention, the error conceal nent indicator conprises

a so-called scene identifier (SI), which is added to

the bit-stream representation of each coded picture.
Th%.scene identifier is a value, which is 15 the sane

f orl 1 FCBRet eNgfiek dpes nat neeessariy sidentify Bhchoiues scene cut; a

by e SELOEERSSAIRS Y BAEH RS i s chnce
St sufficientiyewitht redpeetcto 4 ipfBvibtis ';ﬁct&?_@%ﬁ?thé"ﬁkgﬁ'}é}ﬁ% Hiedtlﬁre may be

IS nvi%s}:g‘%ig that the scene identifier nmay t
We! G2 NFWHCHI®t ures from adj acent scenes

5 having no; identical SI values e.g. the pictures of

10

15

20

30

the odd 20 nunbered scenes having Si set to O and the

pi EXberknaintrhetheds fomiatbefiqglscase RemnRRYIMGy Bh (&4t O

1. The controller 105 of the encoder détects a scené
cut by conparing the simlarity between one frame and

an e ) . res_the 5, pi xel

B R TN Y
i nipgicaton)(GMY hist heded xtel thepieseBhAt irBBrédertiion of sach codsg
Pr £y, Qus |C§L@ . stored in the picture store 107.

Eak Lﬁfgrreﬂi'% ﬁﬁﬁcgrew pEepedar the tynwpoprontealmen: method that
beirendac ' : Lol ler detect

scene cu?@éz;\'_tn(gﬁlhglg}mump aﬁgg.gsagg’hg%lt%(g%gﬁk% Iilcgrrqueg. “The encoder
oL LA bhot 30 s v et EeEhabrhey simierty
The scengél %g't'%ﬂt P fc&lr e@&gﬁa HB%‘”HH% garlf e sigdlatityt hetreen the two
aquhjreso:@belmh:o@aiﬁﬂ#@ﬁ%lhﬁtﬂ@@oﬁﬁﬁﬁ‘& 6%@@% Lkl concealment

i ndi ﬁ'@-‘{t(ﬁs qS‘hat the current picture has cha
sufif Mdigagr (tMi-ds pe cautpat a18f.evituasngicatar & Bhaécoder that

t Neoreel ' : ened tp be g new scene,
5 G b Roralt e B e B Lot iged Regpe similarty
besugeave 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.

The measure of similarity may be formed by caleulating the mathematical
correlation between the two pictures.

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

areceiving decoder of an appropriaie error céncea]ment 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
decoding role. The terminal 1 recejves a multimedia signal from the
transmitting terminal 2. The demultiplexer 50 demultiplexes the multimedia
signal and passes the video data to the video codec 10 and the control data
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In a second enbodi nent of the invention, a so-called
conceal nent nethod indicator (CM) is added to the
bit-streamrepresentation of each coded 10 picture.
The CM indicates to a decoder the type of conceal nent
met hod that the decoder should use if the associ ated
picture is corrupted. The encoder decides which CM
to associate with the picture by conparing the
simlarity between a current pi Eture and a previous
one. |If the simlarity bet ween tRe two pictures is

beft@ﬂh@ Cééﬂnhmnaaeeébolme deeodentool dfe{he%@&hadéc decodes the
riltcogga | ment ég met hod i ndi cator CM =0 as out
115 [H3Q; dafp VthV%rS@e@lya@ttsmatmuerseoaa'reWmnséirmmg and
pr edbitdr] ¥em h S
similarity ﬁlgggaboggmét HH% h?ggh%}oilegjgg cafdlhe decoder checks the

coHHegrityedlt theetatotvedndaizasod, EMIF brics a

outa%t q}ijr This indicates to a aecé?jggti@&bd Sitempts to correct

t eRpor & #é&h&?“‘%r iR GhdBaNARn Lo ke rdsscsihed! Edelbw The decoded,
T f d

usedsregdT BRd B @Tvidh Sl 4kl 1Y é@l%ﬁpyg{fag éﬂpltycﬁigotlon on a

cal pul ating the mathemati cal —~ Cortr

t weiSplast 70 ef thenveceiving teronieedti ment i ndi cator may al so
be inclluded in the picture segnent 25 header and/ or

the nacrobl ock header to influence at this level the

seEeots imvieto @ath RS ‘66}% gctﬂg‘jﬂcﬂtf fi‘%eqpﬁ‘ger ﬁ{rc:glgrt,eeaegment fevel

error, conceal ment ne nsi defing

as®f é’b%m%@ loats dereal. vEdeD ki oy eentaekdout éthﬁny or all of
p@L @f the video codec 10 will now be descri bed

Wi t re renceto its 30 decoding role. The term nal

1 recei ves a multinmedia signal fromthe transmtting

teﬁr:rri %@ The denul tipl exer 50 denul tipl exes the

murPIHEEIAY 5 Rabigaal areesies ah@ondlmmdodta@anm@ntihﬁ in which an

Vi g ag@oe t dat t he caontr ol

nar'éaé”"g%go”’sj*ﬁ"ﬁg Ao ABrOBh Bror RiduspRiedt datdfooagsbagamines the
thakivdddbot datra IDiBteFs e

fo'}l;etg r p nd ngmrsﬁ%to éser?ggﬁlﬁq %tfﬁge (fd??(ﬁfté& picture is

The ¢ ﬁﬁ% |‘EP 2% fePReralbons b@ﬁéﬁ@s:ctrrea:tly decoded picture(s),

' rthegmdqde?fa Rsl 8 rra
defect Gle attfgei?]‘rpts ;}% ”‘é‘i‘?ﬂa‘#?'@d@%ﬂ (TR EbREeAfrent algorithm.
ecoder may be capable of carrying out various temporal prediction

COi’]Cea ..n & 12 - H : H £ o+ ES
iment algorithims. The indicator 81 indicates to the decoder tiie type of

concealment aigorithm 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
using a spatial (INTRA) concealment method.

Considering a signal encoded according to the invention, in which an indicator
CMt 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 CMl1,
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



5 and conceal the error in a manner to be descri bed
bel ow. The decoded, corrected and conceal ed vi deo
data is then output for reproduction on a display 70
of the receiving termnal 1. Errors in video data may
occur at the picture level, the picture segnent |evel
10 or the macrobl ock | evel. Error checking may be
carried out at any or all of these |evels.
Considering first a signal encoded according to the

I nvention, | l.ch an_indicator Sl is included, when

an gﬁrglﬁﬁl sdlgep/g PRY, e Rle %&%@Pe@iaﬁi@ﬁé@mﬁe Ti%e Sindicator CMI
of iriicatesabvrg deebds élﬁ{ﬁféj ' Iy O

the, corrupted pictur epf}‘g t'he gg@éa%ﬁﬂ?ﬁ rrﬁﬁﬁpﬁéhatf should be used
t enpYt Py Nt EpeGihUtheragoditmade by weshded pi cture(s),

the decoder applies a tenporal prediction (INTER)

conceal nent algorithm The decoder nmay be capabl e of

Scar Ayi exgiraple ¥AhoQUfhd 8%‘9%%%}0%%%5[3{ iﬁ%ﬁ%atﬁﬂgﬁggg%g{g{c[uded in the

al gorithnms. The indicator Icate
t heSYJp% @t apocrenashisipnatl wilignowt ban sHidicseBE AR k%?ference to the
ed.

us dnes ecify the algorithm to be us
Ifeis}?eﬁgSYlggg (icﬁ]iﬁ%%%nﬁlﬁf%d picture differs fromthat
of the tenporally- neighbouring correctly decoded

pi (S‘]._L.ur e(s), the decoder conceals the picture 25 using
a SpHtief ghaviRke syiesafmehit sisttmds IGansh @@bbf&n%ta H.263. (The
an

O AP R AE R B b biCah o et R owilb e clear to
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t hesldiecoplersoexihat tiesirm/BAt reYer ;
cor%qug eg%]r e. | lfn t hé%ﬂ&%fg Iéi&hgeé@?féu'ﬁgggft&glhctpﬁr%me format.)
is n "R des bilmiteamhashbuilayesethespioture layer, picture
S p &feige I he of..t he .
co%pt%ﬁqgggﬁlﬁ%&{og 'B%wg%f hédg)é%%lﬁ gr\s/’leé'pg-ll’ﬁeéélc"é‘r e layer comprises

t erfpRiptire hrasitrdoilowed trycdatantonithel GRiupt SMBIoAYSI SvdhiBially followed
|le of 16 carrying out various

de be capa

errgr cyo%ﬁ%ll"' emcﬂgfza%w@% coqh aricheiuffincobitem

i ndicates to the decoder the type of conceal nent

method that should be used but does not specify the

al éjglﬁimm aid Hhabg dlgstream is formatted as shown in Figure 4. A descriptor

“for each part is given below:

rSC The picture start code (PSC) indicates the start of the picture

TR The Temporal Reference (T R) 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
coding type i.e. INTRA or INTER

PQUANT A codeword that indicates the quantiser to be used for the

picture untit updated by any subsequent quantiser information

CPM A codeword that signals the use of optional continuous
presence muftipoint and video multiplex (CPM) mode

PSB! 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)



5 An exanpl e of how the error conceal nent i ndicator
may be included in the syntax of an encoded signal
will now be addressed with reference to the H. 263

vi deo codi ng standard. Figure 4 shows the syntax of a
bit stream as known according to H 263. (The 10
follow ng inplenentations describe the GOB format but
it will be clear to a skilled person that the
invention may al so be inplenenteg;in the slice

for ntioned al ready, the bit stream has
foﬁgpg/wf:s t @SEPES@@“‘F‘%@@,n%ff@m&e segnent

I bl . The, pictur,

ST o e B SO BN R s 0 v
the Goup of ickts, theeptemdrae foil bawead ] i
opti onal end-g:(-[a??,uencep(r:ﬁode and stuffi ﬁ%@@ig??pﬁ%gl data flelds
prior art H 263 &ce iRl PeURMRtand Rl sheviogether known as

Fi 4. Ad i f s di bel ow.
ST L, & SNl BB AhoTED R o e

of the picturelefipedTiRAFrexTempoi.ab3Ref erence (TR) is

for, y incregenting, it value in the tenporally

pré%@% S refe#%ﬂ%eed%{;’cmrtéeﬂé%%PfMOCk@rf@fmaJsuwm picture
NUESTF of ski ppe NSy r ,ctures , since

t he previousl tgjafﬁ!ggﬁ tteer o@esw,&ﬁo%%@? @ﬁﬁe‘?“gnmem before

t hi ngs, PTYPEH®EI udes details of the picture 25
QUANT A codeword ‘

cogi type i.,e. ILNTRA, .or. ! LATER P
10, hg@i@ndiygat Ie@ Pﬂge‘aﬁﬁq]t'?g'gﬁh?ﬁ the gadpf the data sequence for the

15

20

25

30

pi cture until pupeat ed by any subsequent quanti ser
[ EPM A codeword that signals the use of

[ n%%i on ]

opti cont AnBUENg rastawerd bul aliqwoifot tatsl alicletent of the next
mul ti plex (CP 0P Ricture Sub-Bit stream

I ndicator - o Cfllﬁ%g‘;g%énqoq%r%égw is set TRe Present if

the frame is a bi-directionally predicted frame (known

?f’gﬁ% Ps?r‘ufcrtgr%egs %%OWRBEQJI:%IE}F{! relj Eiegggé nl'oft ir?clgclzié %!]6; %?DEEiI(JfolgfaIL’LUSTYPE
data field. P3BI is only present if indicated by CPM. TRg and DBQUANT are
only present if PTYPE indicates use of a so-called PR 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,

The foliowing paragraphs outline possible 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
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
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



SpB

PEI This relates to extra insertion information and is

set to "1" to indicate the presence of the foll ow ng

optional data fields PSUPP and PEI. PSUPP and PElI are

t oget her known as 5 Suppl enental Enhancenent

Information, which is further defined in Annex L of

H 263. GOBS Is the data for the group of bl ocks for

the current picture ESTF A stuffing codeword provided

to attain byte alignnment before, ECS 10 EOCS A codeword
indicating the end of the data Q@quence for the

pi dndicetdRBife. Ansthid tasg thedew®bfleter @bh@é’afn%n%%ﬁweod to be used

al i.gnrrent of. the next picture start code PSC 15

st radich Freadicalivinglicatedt; hut eanbeldetermined dtdradiee thanges in Sl.

optional PLUSTYPE data field. PSBI is only present if

i ndi cated by CPM TRB and DBQUANT are only present if

PTYPgLtien8b ciorss a8 exefimBlessf-£ blt1se@ aRB Jut L TREE d i

(u li s the PLUSTYPE fFjaeI d is present a@giet e y%%%lo oe%r according
%EJ SeeoNfdinpieragntatianesiihe invendion. | Asuwver é Figure 5b, the bit

addfRese dy etal L 4 H. pegi,ficatjon.

20 Theﬁoﬂagwﬁr%ﬁggr égr ggﬁ@”@%ﬁﬁ%é%&ésmﬂ{e which° & codeword

i mindinatingthehpeodf tivecdzitent rRaNdd 8 bBUISAY bifthe decoder. This is
ing to the invention. The conceal nent

d
ﬁggﬁﬁ?fégﬁg Gr SRSPISE PRCUEIREr 40 ethe namoantl, obTHenge between

25S@bé@§§nféglfét9}’és‘,’%-dé:§cgﬂ%a vghows an exanple of a
bit stream out put by an encoder "according to the

Ofirst inplenentation of the invention. As shown in

Fi t he, bit_.st i.ncl ud ddi ti |
coliBrdet wingn 55 & Ehlicvpid brdiedurRg e teerupplemental
t 0 BabiseBetiht b Qidreb o &S-Q@O;fénh x'Lnéte{;Igf%e g\ﬁéﬁ #0Gre 4). The

encoder according to the anount change
suétBRieM@Ntgb Infpbnaties, may lteptasehedn ahevst steahargen though the

t naoeode o E3haRL AR ilina Ru sslprsbarancd ity to use i, or

15 | owwvefThie properly interpret it. Simply discarding the supplemental information
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is allowable by decoders unless a requirement to provide the requested
capability has been negotiated by external means.

It PEl is set to "1°, then 9 bits foliow consisting of 8 bits of data (PSUPP) and
then another PEI bit to indicate if a further 9 bits follow and SO on.

The PSUPP data consists of a 4-hit function type indication FTYPE, followed
by a 4-bit parameter data size specification DSIZE foliowed by DSIZE octets
of function parameter data, optionally followed by another FTYPE and so on.
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-release request with
or without resizing; to tag patticular pictures or sequences of pictures within

the video stream for external use: or to convey chroma key information for
video compositing.



decoder uses this information to select an error
conceal nent nethod of the 18 indicated type. In this
case, the type of error conceal nrent nethod to be used
is not specifically indicated, but can be determnm ned
fromthe changes in SI. Figure 5b shows an exanpl e of
a bit stream output by an encoder according 5 to the
second i npl enentation of the invention. As shown in
Figure 5b, the bit streammay iqyglude an' additiona

cod r whi is, a codeword indicating the type

of ?@ﬁc‘gqa[f%ﬁm négﬁod'“f’%”w udthy thene Spmeaeentdrhi Bnhancement
i s InfoeestiRd DYudh oRge zor di.ng «kQ_t he ampung of
change bet ween su%%gzy vefspla%ﬁéogg,g a C@E??ﬁ?'%@?r or "CMI". For
abow¥ampe, NTOET R4S mayhe e Br this givbosBy be i ncl uded

in the Suppl enental Enhancenent | nformation PSUPP

(see Annex L of H 263 and Figure 4). The suppl enent al

5\ hentris MostEs bt PIRRER!ed ol enD) Fiothé Gl iies the examplo

though the decoder may not be capab
t he/V Acpararaptasi Bl iy incuded int theoSEIS0RYRS difture header. The

pr ‘] rpret . Sinply., discarding the

suppi e‘bn%n’% arqte‘?'ir'%goésﬁgﬁaﬁ {Hgﬁ%@rl%m'ﬁh% Egﬂzﬁaemtéﬁias the size of the
unlpesamateegHdrig j r d .

canabi | Ly Rag e Ok DO 1 11 DA IR fldanie. e value of s,
PEIFPE dRis valuer a recaivingo dbcodert ohhouemnﬁﬁétm@tht@g 8 corrupted

bi BSUP. Rd__2Q, then anqgther PElI bit
1078 égfee"&f‘?"?’g‘ f”ﬁ?t%’?ea 95%‘?’?% DA BUPURHs SHeonnd Bleselect the most

PSEpprafaistaclypsi ot soé i Ct | YOE it it mtan $he
nd cation FPE o |%ﬂ/efrgén@t§f}e@% Cbr Tk flustrates the exampie
si PRCLP &t iParemaTen Obd eirabidasivid thy SIS BE the t#étare Header. The

anot e Fevoe e 85 oancSBe idingdn idcaes Ohls The DSIZE

PSEPFLifiod diver eize wisthgrpdravestop umdSiHa aflf :
r}@dar e or. parti al ;ﬂ%!iogﬁﬁgg}b?%{eigi@e parameter

toqindicate a full-nict
15 d?f}eféé.gt%%e\(aégg @fﬁ&ﬂﬁeéfom,itms vaiwe @i teiseiving dscadergean determine
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convey chroma key information for video conpositing.
Alternatively, the information may be contained in the additional Supplemental
Enhancement Information as specified in a “Draft of new Annex W: Additional
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
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, ERIT
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
header,



30 19 To inplenent the invention using the

Suppl enent al Enhancenent Information, a further FTYPE
is defined as "Scene ldentifier” or "CM". For

exanpl e, FTYPE 15 may be used for this purpose. 5 This
is illustrated in Figures 6a and 6b. Figure 6a
illustrates the exanple where a paraneter Sl.is
included in the SEI of the picture header. The FTYPE
is defined as Scene ldentifier 8p. The DSIZE specifies

th . d the fal t et
t ha L EEnuadi i8R CERE i 20l &5 o1 Tagiottes ghat inesmessage data
vakseoaiated N 1@ 6 @ﬁﬁ@%egﬁq%% Eéﬁ‘ @fem@gg&eg goﬁécal message as

corrupted 10 picture is fr scene
pr &8 SuessHge date essedatect withethmorext pizpepmaedsageyffiction. The

o SR BT Saen TEILRRIT sobbie the nHiimicel oot mignsigant bits that

5 of shaléb | ighored lreade Y
Copgaal et 1t o 1 £ E‘ﬁgﬁﬁéﬁé“-‘w&#”@g@%ec& e fllds can

Rd §r theydrafbebivanex Vinefeied toldbawieng octet is
the paraneter 15 data i.e. the value of CM. Fromthis
val ue a receiving decoder can determ' ne the nost

apﬁheﬁrelatMTVﬂEe:r@ﬁcaﬁ@mt@éﬂtW &Oég)ef or\/thcg&f Wt message

atively, the |n ormat |
coﬁ'i%?%@%e$tﬁdtfﬁéh8difﬁft|erﬁmn@uMél efventraling mhhacxemﬁton one type

I f
© LN RS bl v o
Spigentifierat [ iPdelih
GIO‘ C%%St Ii nelsﬂ%éi?gﬁb}sﬁtetet\f@ﬂl&ﬁfng t’hELhE ngéggﬁeader For the
9%%% KeBiftiery Qf}’aiﬁﬁo@oﬁbﬂ SaP’IB(FPE al mtstuﬂesumrfedw@$arne scene.
" APiectures MIBRAME to Yehed: hé ne?SShg ngfﬁfeéﬁ::%&e@teg%emger values.

picture message function in |cates

rTh%a@od@f éses tepBese@iiing deerair: da @persﬁeffrbf ééncealment to
é the nessage data is a nessage header wit

the s?ructure shown in Figure 7 i.e. CONT, EBIT and

MIYPE. DSIZE is equal to the nunber of octets in the

nelﬁ%ta e data corresponding to a picture nessage
f SagecMadi e intlicdlertse Wypearf emssagecealment that should be

used for particular specified rectangular areas of the current picture if at least
part of the area is not cotrectly 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.

15 0

A specific example will now be given. For each error concealment type
message, DSIZE shall be 6, CONT shall be 0, and EBIT shall be 0. If the first
30 data byte is equal to ons {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
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30 header. 20 The continuation field CONT, if equa

to 1, indicates that the nessage data associated with
the picture nessage is part of the sane |ogica

nmessage as the nessage data associated with the next
pi cture nmessage function. The End Bit Position field
EBI T specifies the nunber of l|east significant bits
that 5 shall be ignored in the | ast nmessage octet.
Further details of these fields?tan be found in the

dr aiecodér Ahmexirhsmelsti eshrée akav e Jd&
i ndi cat es th%~ type of nessage. %{?/gr iq%ulsgt y(%e@egjfew\@%g temporal

meBE&YEUO e 166y delovdag i four NRSURH tocibtsAmuexaiV the horizontal and
Ac ' : i [ ne type 0 e.g._ MIYPE 9

i sggﬁﬁaﬂ%’ ﬁ'so_t’g?‘? e @@ﬁ?@gg?ﬁﬁﬁf“¥€ &é.t%?hépQ%lfl% reptapgelar region
scefitin thenpidtiver withinGhhichSe@ki @;%d%getébgqe%g@é, and the width and

follo 'n% the nessage header. For

i dERIG | Uy theerepkangaiars regiens despectiadly, pistitgiredshtobits each and
thg Ne: i ongi ng to, different
Sz&ﬁ%?%@iﬁaﬁfﬁéﬁgﬁ HeE3 7| BER A Recpicbiebe sor cxpmple, an entire
deQoideier DrenmidmelnSmudisdd Féene : imi
error co c%%l nent to 15 be used@@rhm r}ﬁﬁgé@%g@ﬁ@yﬁ% gduminance
i nECEAPETHE Lyl wikelst isovpasiivgb by ibatfouhptraheists (he), 11, 9).
used for particular specified rectangul ar areas of the

current picture if at least part of the area is not

corlepictyrer fecwiate thaviflges avitdihy ahe Feibht Bh& R digRible by 16, the
co%%%??l‘ nment té{)e, rres_sa%gs for one prcture eac

speci T yihg ThEIRYHERAR ReHie nexigarger size tioat woeld apdividbie by 16,
r efedramgthpl : Ly Lf e es. do .

nog7 coverégéﬁ‘%rﬁgpgég‘ o%ﬂﬁaﬁgﬁégc%ﬁéegf g%é‘ci%@%”i%%és specified by
affeclouprparasien f@nd, 165 8)hoBecteraily, tRe ey area does not
t I@Ogggwﬁlre #‘2&'{? t E1e concea% megﬁ type that ) | .
corresponds % B ehgrRieisraBly daes not @vsspawith other specified
pregdiratdneealnenbarRel sTRAL JRIAIpE Y, an | NTER frane

and a non-tenporal predictive "conceal nent nethod for
an I NTRA-franme. A specific exanple will now be given.

Faheeasr & : e .nessage, DSI ZE shal | .

paTS o i%ﬁ%%@?%{d@#ér %{1’)1- alfa be dacerporaisgrigio other video

f cpgtng protocols. For example MPEG-4 defines so-called user data, which
can contain any binary data and is not necessavily associated with a picture,
The etror 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
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.



30 data byte is equal to one (0000 0001), this
indicates to a decoder that transmi ssion errors are to
be conceal ed using spatial conceal ment al gorithns
only. If the first data byte is equal to two (0000
0010), this indicates to a 2122 decoder that

transm ssion errors are to be conceal ed using tenpora
@ERsd:-ction. The follow ng four PSUPP octets contain
the horizontal and wvertical |ocation of the upper

| eft corner of the specified rectangul ar region

oncariatiodinheiigciioat Haghb &M sssfngi Sedlence of pictures

t6 SRR WNRHJEE UdHd siRaD m\é%dd c@ﬁip‘ﬁlgsr@' ght bits
each and expressed I'n units of 16 pixels (of

“| umgﬁﬁﬁbfélr}ﬁi 3N @y congpalexentiaoritam &ma inglicafrator & picture or a

F
CoMBRR B ST 515, SN B L LT (A 3o ng
by Iriicdtion opar aipet ef &rrb&co@ceélher&)algéﬂthlﬁ@r sgid Cihdication to be

formats havi n%@a wi dth and height that is not
di vuseHi@s e Dasist iy chqasingiiBde fostespa)divg: daerdind tacess, a

1o et @RS oS LB o Q cdf g
- p| x pFavidiggstrec iefrioe dcdnceatrhent algorplamatygtecirsli¢ipr Gor 18e in the

o1 cCRESBRA ABSScRRa e, AP aGoraiD: 2By drdigpton of an

W t Bnebding riees kdritgd pidilreer ror conceal nent areas of
the sane picture. The error conceal nent indicator nay

al so be incorporated into other video coding

222k kAR, S RSl e oror

necessesdiiendsaigetiting dtypet hncﬂc@tlofp’t t Gndicadfe Taltherr BOtemporally-
conceal nent identifier my be added to these fields.

ThePrasielivel o 13 Rep-temperildoresidiivel itupe eaf t 8MoRecoNcealment
Vi dg@ pgqt]ng protocols discussed above: these are
inte 8 0 be nmerely exenplary. The invention is
appl i cable to any video codi ng protocol in which a

ceal ment pethods is avail able

chojce of error 25
3Th %ﬁ?’Pﬁo«’i"PQS’F ‘tnﬂeto ‘ﬂ?'é‘ﬂ te®f B8N %@E‘Lﬁ%@@e&%@}@g the error
cahduheht BREAIAHIGEIRERIAD: b determi ne which would be
the best fype of ‘error conceal ment net hod to use.

- comparing a first picture of the sequence or a part thereof with a second
picture of the sequence;

- calculating a measure of similarity between the first picture or said part
thereof and said second picture; and

- comparing the measure of similarity with a predetermined criterion of

similarity.

4, A method according to claim 3, comprising:
- generating the error concealment algorithm type indicator o indicate that a
non-temporally-predictive error concealment aigorithm should be used in

the corresponding decoding process for the first picture or said part thereof



22 dains: 1. A nethod of encoding a video signa
representing a sequence of pictures to forman
encoded vi deo signal, the method conprising: -
generating an error conceal nent al gorithmtype

i ndicator for a picture or a 2part thereof, the error
conceal nent algorithmtype indicator for providing an

| nd| I ' -
Lo PR B Mot op FhShq Soonse B ate SOy crteron

i n ®&fsomiladpoanti ng decodi ng process, a particular

errqr._conceal nent algorithmof th e indicated; an

2 R e o P ias DB, T iBoe ifHiedDp i indicite that a
i ndlt@@b@?alfy%redﬁ;@ivé”er%}ecoﬁ@ééiﬁﬁa%@rgﬂgcmthﬁﬁ%ﬁgbﬂgbe used in the
process separate froman indication of an encoding

rrodesorr@ﬁpon@mgu deending zar0¢e$aef¢foﬂ1€aérabrmmge tay edidipart thereof

2l oSt U heBSNE & Bmiy nheRla SF8T BRRISEMinoa crterion of

temsonﬁ?érity predictive or a non-tenporally-predictive
type of error concealnent algorithm 3. A nethod
according to claim1l or claim2, conprising generating

sthe & ﬁ%tho&%@?é@irﬁﬁ 8?%:910{3 driaihy B cb .ri‘éﬁwtgo[xggéﬁ%ng the error

conmparing a t he 'sequence or ~a
cohegaofenii aitorithse qred indidato o maheof thdﬂmmuemf&ﬂmﬂaﬂty does not

cal.cul ati a_negsur e, of arity between the first
ﬁHggr%tfe(%ggp@eaé:[nltenqmg %’8?"35’% sai d second picture;
and - conparing the neasure of simlarity with a

predeterm ned criterion of simlarity. 4. A nethod
Baccofdmethacbactailing3o aronph ¢lsinng 1 to @@nmtsmwlrtcheimg the error

I h d
et aRR v il eting PRl g bR onceal ment
al gorithm shoul d be used in the correspondi ng

decodi ng process for the first picture or said part
7t her Bomethod according to any of claims 1 to 5, comprising encoding the

video signal according to the H.263 video coding standard and including the
error concealment algorithm type indicator in the Supplemental Enhancement

Information of the standard.

8. A method according to claim 3 or claim 4, comprising updating the error
concealment algorithm type indicator when the measure of similarity does not
meet the predetermined criterion of similarity, and leaving the error concealment
algorithm type indicator unchanged when the measure of similarity meets the

predetermined criterion of similarity.

9. A method according to any of claims 1 to 8, comprising using a scene
identifier as the error concealment algorithm type indicator, the scene identifier
having the same value for all pictures of a scene, the scene identifier having a

different value for each different scene.



23 when the neasure of simlarity does not neet the
predeterm ned criterion of simlarity; and generating
the error conceal nent algorithmtype indicator to
indicate that a tenporally-predictive error

conceal nent al gorithm shoul d J#e used in the
correspondi ng decodi ng process for the first picture

r s 0 . rit
et 2 (EREH RBTS o Aol SRR O eribg b4 p soone
:dmttiﬁed aacihereii’cngcmm:ealraem algmmtmhatype4nd|catm,rtm5 acene identifier
datln tC\/ﬁ error congceal nent (’F-HO?TZ hmtyg .
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standard and including the error conceal nent
agngeeplashhaaseri ndi cator in the Suppl enent al
Enhancenent Information of the standard. 8. A nethod
according to claim3 or claim4, conprising updating
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14. A method of decoding an encoded video signal representing a sequence of
pictures, the method comprising:

- receiving an error concealment algorithm type indicator for a picture or a
part thereof, the error concealment algorithm type indicator being separate
from an indication of an encoding mode for the picture and having been
derived in a corresponding encoding process for said picture or said part
thereof;

- using the received error concealment algorithm type indicator as the basis
for choosing a particular error concealment algorithm of the type indicated ;
and

- applying the chosen error concealment algorithm to conceal an error in the

picture or said part thereof.



identifier as the error conceal nent al gorithmtype

i ndi cator, the scene identifier having one of two

val ues, with pictures from adjacent scenes havi ng non-
i dentical scene identifier values. 11. A nethod
according to any of clains 1 2% 10, conprising

i ncluding the error conceal nent al gori t hm type
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a specified rectangular area of a picture. 13. A
met hod according to claim 12, conprising generating
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19. A method according to any of claims 14 to 17, comprising using a scene
identifier as the error concealment algorithm type indicator, the scene identifier
having one of two values, with pictures from adjacent scenes having non-

identical scene identifier values.

20. A method according to any of claims 14 to 19, comprising obtaining the
error concealment algorithm type indicator from a picture segment header or a

macroblock header.

21. A method according to any of claims 14 to 20, comprising using the error
concealment algorithm type indicator as an indication of a type of error

concealment algorithm to be applied to a specified rectangular area of a picture.



non-tenporal l y-predictive type of error conceal nent
algorithm 16. A nethod according to claim 14 or claim
15, conprising obtaining the error conceal nment
algorithmtype indicator froma picture header. 17. A
met hod according to claim 14 26 claim 15, conprising
receiving a video signal encoded according to the

23,263 vheerdc edtodid apdakin 9¢cedingid - i
vi deo si gnal qccoraﬁg toat he EI g'ggﬁ}glsqd@g rgggii@ﬁ\ge%ultlpie error
congaament alparithobtizpai indicaterseforoa wicheeakaemterror concealment

|t type..indicator fromthe Supplenental )
bt N RO kEbn Seecines e HRRSIEI of panspyeriapping
rectanydian @réds anihedpicelral afd $4rréSodnding9 YRGS ShBBtive error
a scene identifier as the error conceal ment al gorithm
coppealment @duithm he scene identifier having the same
value for all pictures of a scene, the scene
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according to any of clains 14 to 20, conprising using

the error conceal ment algorithmtype indicator as an
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25.  An encoder for encoding a video signal representing a sequence of

pictures to form an encoded video signal, the encoder being arranged to:

- generate an error concealment algorithm type indicator for a picture or a
part thereof, the error concealment algorithm type indicator for providing an
indication of a type of error concealment algorithm, said indication to be
used as the basis for choosing, in a corresponding decoding process, a
particular error concealment algorithm of the type indicated; and

- provide the error concealment algorithm type indicator for use in the
decoding process separate from an indication of an encoding mode for the

picture.



23. A nethod according to claim 18 or 19, conprising
conparing a scene identifier for a picture with a
scene identifier for a tenporally nei ghbouring
correctly decoded picture and applying a

tenporal ly-predictive error cdhceal nent algorithmin
t he decodi ng process for the picture when the scene

dedenty fein%bdép%chﬁr%iné’itété{éi‘?n iﬁ‘),t\ﬂﬁ%r%%rﬁhéseﬁd?)%égg?ﬁsanged to

identifier for the tenporally neighbouring corr

dec @éeeradedharasror pncAameeiclgaiditor tipegintwatdraonndi@aty either a

19, .compri.si ng ,c aring a scene identifier for a

i ctAPRO VP RIERRe et FoaremppralvRgisiiv) yiyBe of error
nei gabossinitght afguriteel | y decoded picture and applying a
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for a picture or a part thereof, the error
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error conceal nent algorithmof the type indicated; and

simif@réxi de the error conceal nent al gorithmtype
indicator for use in the decoding process separate
froman indication of an encodi ng node for the
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of similarity; and

- generate the error concealment algorithm type indicator to indicate that a

temporally-predictive error concealment algorithm should be used in the
corresponding decoding process for the first picture or said part thereof
when the measure of similarity meets the predetermined criterion of

similarity.

29.  An encoder according to claim 27 or claim 28, wherein the encoder is
arranged to update the error concealment algorithm type indicator when the

measure of similarity does not meet the predetermined criterion of similarity.



arranged to generate the error conceal nent al gorithm

type indicator by: - conparing a first picture of the
sequence or a part thereof with a second picture of
the sequence; - calculating a neasure of simlarity

between the first picture or &id part thereof and
sai d second picture; and - conparing the neasure of
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simlarity. encoder” according to claim 27,
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err?r congE bment alﬂ rithm should be used in the

PRSI Rl FRY2Re’BEN E‘f?ﬁ"@)%t@bo‘fft@? 403 r st picture
or said part thereof when the neasure of simlarity
nmeets the predetermned criterion of simlarity. 29.
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accordl ng to any of clains 25 to 29, wherein the
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indicator, the scene identifier having the same value for all pictures of a scene,

the scene identifier having a different value for each different scene.

34.  An encoder according to any of claims 25 to 32, wherein the encoder is
arranged to use a scene identifier as the error concealment algorithm type
indicator, the scene identifier having one of two values, with pictures from

adjacent scenes having non-identical scene identifier values.

35. An encoder according to any of claims 25 to 34, wherein the encoder is
arranged to include the error concealment algorithm type indicator in a picture

segment header and / or a macroblock header.

36. An encoder according to any of claims 25 to 35, wherein the encoder is

arranged to generate the error concealment algorithm type indicator to indicate a



Suppl enent al Enhancenent I nformation of the standard.
32. An encoder according to claim27 or claim?28,
wherein the encoder is arranged to update the error
conceal ment al gorithmtype indicator when the neasure
of simlarity does not neet t?@ predeterm ned
criterion of simlarity and to |eave the error
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any of clains 25 to 32, wherein the encoder is
arranged to use a scene identifier as the error
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39. A decoder according to claim 38, wherein the decoder is arranged to use
the error concealment algorithm type indicator as an indication of either a
temporally-predictive or a non-temporally-predictive type of error concealment

algorithm,

40. A decoder according to claim 38 or claim 39, wherein the decoder is
arranged to obtain the error concealment algorithm type indicator from a picture

header.

41. A decoder according to claim 38 or claim 39, wherein the decoder is
arranged to receive a video signal encoded according to the H.263 video coding
standard, decode the encoded video signal according to the H.263 video coding



receive an error conceal nent algorithmtype indicator
for a picture or a part thereof, the error
conceal nent al gorithmtype indicator being separate
from an indication of an encodi ng node for the
pi cture and having been derivad in a correspondi ng
encodi ng process for said picture or said part
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indicated ; and - apply the chosen error conceal nent
algorithmto conceal an error in the picture or said
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t he error conceal nent algorithmtype indicator froma
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identifier having the sanme value for all pictures of a

segere! header elcemadrdelack heetdehavi ng a different val ue
for each different scene. 43. A decoder according to
any of clains 38 to 41, wherein the decoder is
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conceal ment al gorithmtype
arranged to use the error conceéalment algorithm type indicator as an indication
of a type of error concealment algorithm to be applied to a specified rectangular

area of a picture.

46. A decoder according to claim 45, wherein the decoder is arranged to
receive multiple error concealment algorithm type indicators for a picture, each
error concealment algorithm type indicator being specific to one of a plurality of
non-overlapping rectangular areas of the picture and to correspondingly apply a

respective error concealment algorithm.

47. A decoder according to claim 42 or claim 43, wherein the decoder is
arranged to compare a scene identifier for a picture with a scene identifier for a
temporally neighbouring correctly decoded picture and apply a temporally-
predictive error concealment algorithm in the decoding process for the picture



i ndicator, the scene identifier having one of two
values, with pictures from adjacent scenes having
non-identical scene identifier values. 44. A decoder
according to any of clainms 38 to 43, wherein the
decoder is arranged to obtaigy the error conceal nent
algorithmtype indicator froma picture segnent
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wWth a scene identifier for a tenporally neighbouring
correctly decoded picture and apply a tenporall
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-an provide the error concealment algorithm type indicator for use in the
corresponding decoding process separate from an indication of an
encoding mode for the picture, and

the decoder being arranged to:

- receive an error concealment algorithm type indicator for a picture or a part
thereof, the error concealment algorithm type indicator being separate from
an indication of an encoding mode for the picture and having been derived
in a corresponding encoding process for said picture or said part thereof;

- use the received error concealment algorithm type indicator as the basis for
choosing a particular error concealment algorithm of the type indicated; and

- apply the chosen error concealment algorithm to conceal an error in the

picture or said part thereof.



encoder for encoding a video signal representing a
sequence of pictures to form an encoded vi deo signa
and a decoder for decodi ng an encoded vi deo sigha
representing a sequence of pictures, the encoder being
arranged to: - generate an er3dr conceal ment al gorithm
type indicator for a picture or a part thereof, the

Y 1 Orp £ oficeql ien h i ndi :
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atguritesl ofene ta@gdiddisdt ype i ndicator for a picture or
a part thereof, the error conceal nent algorithmtype

i ndi cator being separate from an indication of an
encodi ng node for the picture and havi ng been derived
in a correspondi ng encodi ng process for said picture
or said part thereof; - use the received error

conceal nent algorithmtype indicator as the basis for
choosing a particular error conceal nent al gorithm of
the type indicated; and - apply the chosen error
conceal nent algorithmto conceal an error in the
picture or said part thereof. 32 50. An encoded video
signal representing a sequence of pictures, the
encoded video signal including an error conceal nent
algorithmtype indicator for a picture or a part
thereof, the error conceal nent al gorithmtype

i ndi cator being separate froman indication of an
encodi ng node for the picture, and providing an

i ndication of a type of error conceal nent algorithmto
be used as the basis for choosing, in a corresponding
decodi ng process, a particular error conceal nent

al gorithm of the type indicated.



