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invention relates to video coding and in particular to concealing artefacts

5 introduced by errors. A video sequence consists of a series of still

pi ctures or frames. Video conpression nethods are based on reducing the
redundant and perceptually 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 simlarity
bet ween the different col our corrponent'% of the same picture. Spati al
- redundancy results fromthe sinmlarity between neighbouring pixels in a

pi cture. Tenporal redundancy exists because objects appearing in a previous
i mage ar e BASCONTRALLED B rCONCEATL NG MRIFHOL nege. 5 Conpressi on can be
achi eved by taking advantage of - this -tenporal redundancy and predicting
the current picture from anot her picture, ternmed an anchor or reference
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data that describes |on etme urrent picture
refera@cenﬂnnnnedszﬁnﬁamever, sufficient conpression cannot usually be
achi eved by only reducing the inherent redundancy of the sequence. Thus,
video encoders also try to reduce the quality of those parts of the video
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redun ancy reduction net od are usually called I NTRA or rames or
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15 Compression can be achieved by taking advantage of this {emporal’
redundancy and predicting the current picture from another picture, termed an
anchor or reference picture. Further compression is achieved by generating
mation compensaiion daia thai describes the motion between the cutrent
picture and the reference picture. |
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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

o5  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 utifise
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




5 Many vi deo conpression schemes al so use tenporally bi-directi&nbﬂq@ﬁ 2005
~predicted franmes, which are commonly referred to as B-pictures or B-franes.
B-pictures are inserted between anchor picture pairs of 1- and/or P-franes
and are predicted fromeither one or both of these anchor pictures.
"B-pictures 10 normally yield increased conpression as conpared with
forward-predicted pictures. B-pictures are not used as anchor pictures)
i.e., other _pictures.areinot predicted fromthem Therefore they can be

di scarded (intentionally or unintentionally) wi t hout inpacting the picture
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of a sequence pI ctures, can be roughly categorized into tenporally
- i ndepenglent | NTRA pictures and tenporally differentially coded I NTER
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synchroni sation (or start) code. A synchronisation code is a bit pattern 15
whi ch cannot be generated from any | egal cornbination of other codewords
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process of recovering the erroneous data perfectly as if no errors had been ~

introdu@®d in the first pl ace. Error conceal nent refers to the process of
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30 are relatively rare in video conferencing. In addition, INTRA pictures are

typically inserted to stop temporal propagation of transmission errors in a




"forward error conceal ment” refers to those techniques in which the
transmitter side adds redundancy to the transnitted data to enhancé ki 2605
error resilience of the encoded data, Error conceal ment by post-processing
refers to operations at the decoder in response to characteristics of the
received 5 signals. These nethods estimte the correct representation of
erroneously received data. fn interactive error conceal nent, the
transmtter and, receivér co-operate in order to mininmze the. effect of
transm ssion errors. These net hods heav$|y utilise feedback information
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referred to as passive erro con ment ereas the other two

cat egori esstrepmesent fornms of active error conceal nent. There are numerous
known conceal nent al gorithnms, a review of which is given by Y. Wang and Q
-F. Zhu in. "Error Control and Conceal ment for Video 15 Conmuni cation: A
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group of bl ocks (GOB) tyPi cally conprises 16 successive pixel lines. Data
for each transport protoco! in IP networks, network elements may discard parts of the

20 encoded 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  cotrection refers o 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 bonceating the effects of transmission errors so that they are
hardiy visible in the reconstructed video sequence. Typically some amount of
redundancy is added by the source or transpott coding in order to help etror

30 detection, correction and concealment. Error concealment techniques can be
| roughly classified into three categories: forward error concealment, error
concealment by post—prbcessing and interactive error concealment. The term




GOB consi sts of an optional GOB header followed by data for Hgérggﬁogﬁg. 1f
the optional slice structured node is used, each picture is divided into
slices 15 . instead of GOBS. A slice contains a nunber of successive
macr obt ocks in scan-order. Data for each slice consists of a slice header
foll owed by data for the macrobl ocks. Each GOB or slice is divided into
macrobl ocks. A macrobtock relates to 16 x 20 16 pixels (or 2 x 2 bl ocks) of
| um nance and the spatial lly corresponding 8 x 8 pixels (or block) of

chrom nance conponents A block related to 8 x 8 pixels of |um nance or
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encoding a video signal representing a séquence of pictures, the nethod
conpri si ngcat'capkmenty a first picture with a second picture, calculating a
15 nmeasure of the simlarity between the first and the second pictures,
conparing. the measure of simlarity with a predeterm ned criterion of

simlarityTkerd, aheuridreuBERToWe cdhcehifdrir AlgerithAs, Aolevileloft Wiich is
predeterm ned criterion of simlarity ouﬁéuttl ng an indicator indicating
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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”, 1929 (known as MPEG-4); and ITU-T Recommendation H.262

25 (ISOMEC 13818-2) (known as MPEG-2). These standatds define a hierarchy
for bit-streams and cotrespondingly for image sequences and images.

To assist in error concealment, the MPEG-2 video coding standard allows for
thé 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 macrobiock is fost (or corrupted), the decoder uses the
motion vectors belongiﬁg to the macroblock above the lost one to get




However the indicator does not specify a particular algorithmafdffRugitihe
decoder is not restricted to using a particular algorithm Preferably the
error conceal nent indicator is updated when the neasure of 30 simlarity
does not neet the predetermned criterion. The indicator then indicates
what may be viewed as a change in scene. 15 FC 2~~5 ~~ 7 Thus the

i nvention enables the decoder to detect which pictures belong to the sane
scene and, on the basis'!of this indication, to select an appropriate type
of error conceal ment nethod, if requir@®d. Thus, when the error conceal nent
| ndi cat o (SRR B Ao hrSfEfedds FBRIBSK ihd ETRRIASIORIRRRAEINY S

appl ying a non-predictive error conceal nent mnethod. the error

conceal neopntairdnoeticn inferatosaine tlecodeyneoricsmie the errarsheit) a eppidads by
applying a teqporally predictive error conceal nrent nmethod. For exanple, at
-a scene cﬁﬁﬁﬁgﬁnthe simlarity between the current picture 10 (the first
picture in a new scene) and the last picture of the previous scene wll be
‘low. The encoder will therefore update the error conceal ment indicator for
the cuwrei HhPE8Butiee dyinttheagsi ethiemrelsicalosirugiuesl witthdoute taydes: pietige} s t he
change in the error %gnceal nt i uses .a non-t gﬁgral
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nsorted ParaTERTe AEuRRObAA e IRuR Bt HNIAR AoCoty SR P BRElE
appr opr i atdata.dvicstabitbig dalegerirtangedin &ise-dalleidpiofure hisadenf or mat i on.  Sone
vi deo encoders code all frames (after the initial frane) as | NTER 20
pictures. If the first INTER picture after a scene cut gets corrupted, a
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to conceal the errors”introduced by |oss of "an I NTER picture. Consequently,
the cont erdayeroBy defailsterads pictwm igi divided rintes gevips of dlodkesed gralip iod
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- conceal menGOBchiassier oft drabplidnad (BOBhasgier followed bypataiorenasedlosre! ffnet hod
instead of a tenporal conceal nent nethod. Hence a picture froma different

scene is nibf AR Hice BICHEEARMmmpsedREashpikiWe RidiYidendntaoiligeson
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i nvention requires considerably fewer bits per franme. [n-addition, the

i nvent i-on sgEeratdes. Diatd faxéath sipeviatetsts ohpralissitmadst folttavedkby datsbfdF =3
%W~5 . that do n%t] alil ow notion vectors for | NTRA macrobl ocks, as all owed
in MPEq he 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
iuminance 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 uééd 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




The error conceal nent indicator may be included in respect oﬂfiﬁégwﬁﬁﬁé 5
picture or part of a picture. In the fornmer case, typically the indicator
is included in a picture header. In a preferred inplenentation of the

i nvention, the video signal is encoded according to the H 263 standard and
the error conceal nent indicator is included in the Suppl enental Enhancenent
Information. In the |atter case the error conceal nent indicator may al so be
10 included in picture jsegment headers or macrobl ock headers of the encoded
pi cture. According to a second aspect €of the invention there is provided a
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measume Ohagiglarity nmeets the predetermined criterion, the indicator is

unchanged. According to a third aspect of the invention there is provided a
nmet hod of decodi ng an encoded video signal representing a sequence of
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encoded video signal using a concealnent nethod of the identified type, 30
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error,£on | Sy recei ving an encoded video signal including an
i ndi cat or |n8ﬁ§§ﬁFﬁgq¥%%§?@gg o%‘concealnent met hod to be used in the error
15 FE E3 2u~t5 conceal nent process and concealing the error in the video

signal approprjately. According to a,fifth aspect, of the invention there is
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that a non 20 teitporally predictive conceal nen e used when
t he nmeasur@retalnent method shoedd hetuseskhby armibsequentdedatsst. criteri on, and,
when the neasure of simlarity neets the predetermned criterion, to output
an indicator indicating that a tenporally predictive conceal nrent nethod .
shoul d be @sgsk S dj i h ect of
the i nvent o haray: Eﬁﬁ%"ﬁr e oL o, spProRist M iaer
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pi ctures aﬂ@c@d@?ﬁ@hb{‘@es‘tﬁlﬁﬁ&?@%?ﬂg @Eaﬁidﬂlé@étgbmﬁwh a predet erm ned
criterion of simlarity, the procéssor belng arranged to output an
i ndicator in response to the neasure of simlarity wherein, mhen t he
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.

a video signal- -




15 F E B 28B5 10 neasure of sinilarity does not meet the priedé&fecittned
criterion, the indicator is updated and when the neasure of simlarity
neets the predetermned criterion, the indicator is unchanged. 5 According
to an eighth aspect of the invention there is provided a video decoder
conprising an input for receiving an encoded video signal representing a
sequence of pictures, a controller for identifying wwthin the video signal
for each picture to be. tecoded an i ndicat or i ndi cating the type of

conceal ment nethod to be used in the d%codlng process, and decoding the 10

encoded Vifige 1 it chdbRstRERRLERAto @ete!wg&l agﬁlré@ﬁb%r*@/td e

i ndi cat or e 1 nvention now be descri bed exanpl e only,
Wi th ref esameesdenet dred mmmmsmétwsamdngnomm ewﬂemiran appropirigle éype shows a

| t di bi | t 2 f th
Tl medi 8 BhRs sRaseamant ;AU T Srene e e e el L ¢
of a videgd SF yahgggetr&nsaﬂ frofife S¥NhANHRE, ﬂwé)'c;ecaaé?% SnKE M

according to |gure shows an exanpl e a bit s ream out put by
an enc@deapptymgalmg-pmdwtm en@rm‘pbeabmr&tmehinodf It the emoeconeaaimenture 5b
bi t tream 0 an, encoder .to a second

h I f di
"l onent MAGHOBTS tRE SATIAITBrONT: AINE B4 aBRRD. FPPRAPY BPUNGIE ot eam
out put by gur‘gngd@ﬁ@@ﬁbpgc%é}ﬁ]@t%thgdl npl enent atl on of the

i nvention; shows an exanpl e a bit stream output by an encoder
according to a fourth inpl errentatlon of the invention; Figure 7 shows an

I f bi t t b d rd fi.ft
ol Brent ST aRSen £ A Se bheted e S g Rethert don i it i o
nobi | ?ocor(fﬁé"fn%ﬁﬁicﬂﬂ’é nﬁ)ésﬁélmscéné) &84 |léét rpﬁu@ m)the elRUE gtghe il
communi cates with a second nul ti medi a nobi | 'o ~0~5 11 termnal 2

via a radlbﬁ lovak The encadaowill thetfarribpdate merm@rt mqeahﬂetﬂ)mraﬁtoa&xra is
sent bel WegD difignt PRab TR icttnd i@ 8o Bhled thd BEoSMl B AndAAngE! Jure 2
ypl

shows th iredi’ & rrponen a‘termna & T nal
conpri ses ia tHadeprarodencedmenn iadidatorcaddcudss = riat-mrmpatlie obredicteger 30,

a control manager 40 | ti exer/d mul tip] exer 0 and a (if
requi r ed) . CofEe ”@%&‘g&l f@%l’ es‘?"?ﬁfﬂ% Oﬁ'@r SN Wﬂo&?ﬁ ﬁ{l'&%ﬁ
capt uryg deyjey eQ ré faeea%reaa%'a@&ehes&%ae éﬁd Wrhiéh %@Bf&b .aaénéeq:%ves

S|gnalsfor eco froma remote termnal 2 for display by the termnal y
on 10 a diths a&dam semenaadrar ofitec reasors endscan geeleet fair appfopgater om t he

m crophon not m._na ve signals for decoding
froma renﬁfﬁ%"e‘t@éﬁ‘%ﬁ@gf’g W%Pﬁ t@%ﬁ?&lﬁ:‘%’ %\L's Wm‘é@% Laker (not shown) of the
termnal 1. 15 The control manager 40 "controls the operation of the video

codec 10, the audio codec 20 and the data protocol man er 30. However,
since the SRMENVIEP iehicedpderadd all dramas Fél"?o’ﬁ“t@ﬁ e)/l%éNIEEEC 10

no furgher s T 0 '
provi a%éd] E@t gufﬁque Lrg’&gﬂan ex@ﬁ%ﬁe OpéP irggzggkcggg? g acc%ir SI hg to t he '
‘inventien. trﬁddnomaﬂeiecoddeos chbelyr i edilisn enuueal ppeahct[d’()@namd atedegtotter part
200. The encoder, .part 100 .c es an r re ei vin vi,deo
S onal {1 oRPACSAIBe SrS TEEEt I Se s N mifed,cCRB ey, i
?VI\\FFtEEF!? 512!2) gg‘/‘rtérﬁé‘%? thvBSiBREQIRbNP BiISREAL 3Behd¥ BAs TRIEd Gind 0 Bonddiedn

pieture 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 conceaiment 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 oberates with existing video compression standards




I n | NTRA-node, the video signal fromthe input 101 is transiq{g@% b0 DCT
co-efficients by a DCT transfornmer 103. The DCT coefficients "ar€ t AEH
passed to a quantiser 104 that quantises the coefficients. Both the switch
102 30 and the quantiser 104 are controlled by an encodi ng control manager
105 of the video codec which also receives feedback control fromthe
‘receiving termnal 2 by nmeans of the control manager  40. 1 aFE 3 2z205
12 In I NTER node, the switch 102 is operated to accept froma subtractor
i06 the diffeéerence between the signal fBomthe input 101 and a previous

From the St lcw sl yRkirGr PERE defobPsRocts B RET T b Re " ™
current pigture and the previous picture stored in the picture store 107.

The data in the picture store 107 is generated by passing the data output
by the quantiser through an inverse quantiser 108 and applying an inverse

DCT transf tg t L Qv.e - j N esyl.t] IS
added to t%@céﬁgérﬁ%gcggw% @?%qgﬁl%%?&%oﬁ@% ﬂir %t%_u[ dﬁgled%ff%él on
esti matmr bictur@yrgede’cit € piBiuken GPReBaAhEPRads! dyditaly B editaos)isf rom
the data in the picture store 107 in a conventional manner. The video codec
out put s t hénaluded i edpolredwradarcie & preferad impleraeniation ol ghesnverdion, 112b

i cat ot 100 M Hongl 0F SHSEbhoR AR Rl B 26T ShaliRih g
i ndi cate t kensgahesniofindieatdr dge irkstidgd C frtlethearBughbleniantdl OrEnRicesent12e
for the picture being coded. These are multipl exed together by the

nul ti pl exerdnigmadigat hisy tha tailesioase ta efrpe graceaigient dndicgjorrmeay @lssube part

200, of e X449 5GuuH0 SEGAE Hele P RESROBR RS 1S hiRLey o0

DCT transf or ner not' T on ‘conpensat or a picture st and a
control l'er gig#ire.The controller 124 receives video codec control signals
denul ti pl exed fromthe encoded nultinmedia stream by the 25 -denul tipl exer
50. In practice the controller 105 of the encoder and the controller 124 of
the decoderas@ydhfy {18 SRERIRILERS Hlihe TARMBAMALILR SlovRIBPAGARod of
according to the mmvention wll" now be described. The video codec 10

recei ves a snastingignidea sigral gapoerantinghe senusase aDpicBoes! thagnetiueb

codec codes _the vi L.gna erfarm nsf gr.nat i .

qguant i 3%‘{ i o%"’ﬁhﬂgﬁgt gﬁﬁ"’%ﬁﬁ@eﬁs@# %?t#%@@gc%)%gbb?dé‘é‘%gt gai?ém?tm Sut put
to the mul tielaeyss obthe diiiladty hetiarethedstand tHe sschdidietured, donfilingC-Qa
13 video data fromthe videp codec 10 and control data fromithe control 40

(as wel | asitt Repasyrgnal Simsany Wihr Aapedateignad neiterier HfaSEniHEY anthe
termnal 1 I Sets I i 0feh et r EoY k7 ; Vi a
t he nodem 68 %l# %%ﬂilﬁgw&%ﬁrﬁvent |h8n[ﬂ?é%\grﬁe§%}%ﬁg "?'ﬁ%ﬁ’g%%&’of an
i ndi cat or i the eeasuteoot eimiaily dges axoit heetithdi pradetetrtiecd yqriietdn, the
conceal nent . net hod t o be, used by the degoder. This y.be included in the
o1 ct ur B3 ay TGS nis HRAES e AR or VR pffyi EAWS. PoSHRIAE Mgar, Hne

i ndi cat or ”?Yed%téﬁhﬁléd’cﬁ'ﬂéﬁéh,%é'iﬁ@icﬁfcrl@uﬁbﬁérﬂj&f.‘t scenes and thus the
type of conceal nent nmethod to be used. In a first enbodi nent of the

invention, the error conceal nent indicator conprises a so-called scene
identifier (S Whi.ch i.s. adde o.the bit-str r tation of  each’
coded pi ct u&@.&ﬁq{ﬁgs@eﬂeﬁr eq‘l"?q%ﬂ ec?'f 1'ihé g“’@ﬂﬁ%f%ﬁ% gﬁf@?dzef@h@eﬂg%qr@?f or

all of the picebHresaffefidiRlesiaiBes igeal Riptddtrfimghelsenokbngs of itdifey, Rk
scenes typically have different scene identifiers. Preferably, the value of

Slh i s i8or er@@tﬂ'l_@g_ egmprisingereqei\ﬂ@gL@fimmdeflidwié%r%ignal, i@lﬁhximgggeeaﬂhat
t t : . t
o acent s B ARk BT PR Gho LRy flkEe 4 Br R RARR gt ouq

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




20 nunbered scenes having Si set to O and the pictures or' thel CER 2085
even- nunbered scenes having SI set to 1. The controller 105 of ?he %n Ster
detects a scene cut by conparing the simlarity between one frane and

anot her. The controller 105 conpares the 25 pixel representation of the
current picture (received frominput 102) wth the pixel representation of
the previous picture stored in the picture store 107. Each tine the
~simlarity between the two pictures is b@low a certain threshold, the

controll er dgh&sdiSiehs S ut d_an updat scene indicator 112f is
output. If the(%sél '?ﬁe b Piy élsg above® 'ﬂ%eéiﬁgegﬂﬁl &tione R cdhr ividGocasignal s not

30 updat ed Bpprdpsiatelpeat ed, i 5 FEa 20c5 ' 14 The scene identifier does
not necessarily identify an actual scene cut; a change in the scene
identifier indicates that the current picture has changed sufficiently with

respect to { et u at, fhe.current picture my be-deenmed to be
a new scene:cgjﬂ? t%?éggi\%h %@‘ﬁ?go%f hﬁ' “H’(?Pé@@ith S5 e REOVEREGH g dnethpdbef used.
I donddeodding id | SO+ I t hod
n a sedon grmnenocbdédnQnde@:V§IgI1IaPfee%@séﬁlr@gée%ggﬁgge@ g@ggﬁgg 0

i ndi cat or (G\ﬂ%&?és added to the bit-st mrep d 10
picture. Th& IRRIANG reesidingeabdencaded vislee wfnalodsiiingt foraidieg t hat

t he decoder I el associated picture is corrupted. The encoder

deci des whi gﬁ% fé:’t §§a§§%%¢%f§'?\/ﬁﬁ°%afﬁé rﬁB@sﬁPﬁ“%ﬁh@dﬁﬁéﬁWﬂg of eimdlarit arity

bet ween a cbetwsaen pifirsupkstardasd B esk t .l art ty between the
P Dt e b Wief L Bttty

two pictures_is beh%\éy a\; certain threshol t he con rst
conceal ment S3B° {4 U rRiPEMiGsCeesived picitsy applaig a'ﬁbhqodraﬁi)ﬁ‘eﬁi&ﬁ,et 0 a

decoder{ g habrrar BOHcd AR bt | | nent et hod shoul d b d.

[T the S m e oy e RBRt Melle® Ehit I BriRe E8edR i Brdermiror thetor

i ndi cat or CHIPFaviDysipuegeived pioturep abphid a spaiid ér&ﬁidbﬁbgémé%n%g&f?&der t hat
. e

a tenporal predictive conceal nent nethod should be use asure of
simlarity may be forned by cal culating the mathenmatical correlation

bet ween t heAtwordiriccicls &8eth : i ndi cat or, may al so be
included in the _p,ig:ct ure se?r%ggg%t Ee‘aggﬁi!’%ﬁgl'%éé % h'@"ff%& 8b‘¥%%‘?<eﬁﬁ‘&@%fr to
i nfl uence afTRISINGeAe NP eberivingna wdeo signal pEsSIRIRI ar seiuside of

appr opr4sat e ' 2t hod. Considering the terminal 1 as
SPeTvi TS CRRISE SUFERATI0 FHHIRE: aihases o e cpaiatyopemiesTha frstieo

codec 10 wi Bnd aosedomddusiure basH widdmp & jut ' rol.e. The
termnal 1 ﬁei VEes ? myl timedi a si %alﬁlﬁgcnﬁnqe %r@ﬁ?ﬁ‘??@?‘%&ﬁ%ﬂ&l 2.
The denul ti I‘I’ﬁ PR eEFIeiRNRY Fhleseacof similatitytanddo; autpiigaraindicatop Astiegirghe

vi deo dat a i tdhoskiesn 0 ;ang. rol data 5 ~ 1t s zos5 15 to
the control rranaggr 40. t'crﬁggfg‘g%o gr %fog’%(?ﬁpt e &i Sayaat deceints e

encoded vi dE®MRataiobypeing earsangadanidi siipat émVMié@toP@ﬁdfc"agﬂgf g{em H9nGnd
not i on %dmpfé}ﬁlﬁéija w@ tﬁ?%a. The controller 124 of the deCoder checks the
integrity of the'r PEeHseneeglment metRod shenldibe ueedwhen thetmeeaptis t o
correct of similarity does not meet the predetermined criterion, and, when the
measure of similatity 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 seqﬁénce 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 similatity wherein, when the




5 and conceal the error in a manner to be described bel ow. The Heousiegns
corrected and conceal ed video data is .then output for reproduction on a
display 70 of the receiving termnal 1. Errors in video data nmay 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 levels..
Considering first a signal encoded according to the invention, in which an
indicator SI is included, when an error{gs detected, the decoder exam nes

the 15 Sl o ' byt corrupt icture: |If the SI of the corrupted
picture is %ﬁtgﬁ@gnéf %@\ﬂ?ﬂg’t H%?S Pﬂfe"[)erﬁ%g%gai’l@ teeninssboritenign cther indidagor
decoded pi cisuupdsted &he wies® o : I di,ction, (| NTER
conceal nment alptgri thm The dgggdﬁﬁﬁggﬁtgg %’gﬁgﬁf@nﬁéﬁaﬁ%i @d%{mvgd ous
tenporal pre#pEen.dhedatieaisr isunchEnged.t hns. The indicator Sl indicates to

t he decoder the type of 20 conceal nent ~al gorithmthat should be used but
does not specify the algorithmto be used. If the SI of the corrupted

1 Thermige e o el BRSBTS

pi cture(s), ,the decoder conce the prcture
conceal ment 49RAAES d comprisinge ramginpusi @malreeam?da@c%%gg tRidd Csignal
| uded, wh i

. o oa T deat oy et
et et oa, 1 O RATERGTE SelflerEe o plawESors cRBirPIR o Henlty ogrisincthe
picture. |fvitbe siMal ffr e @@Mr@!%% n{i‘é«%dérc‘eah E?%hd%&cwﬁq ﬂ]e?c derca_)ﬁf .

conceal s the picture using spatial conceal fre
corrupt ed pPEAENeR WRthod thbedssart g treppdbteding ﬁr@&@@é,aén@rd%@bafnggﬁe
9 5 FF~" 25a

concealqgent, i in the decoder may be capabl e of
16 car rll?/ji3 nge'g&tj%% ya&!yg&sé&ﬁa ru%%glc%a?%@ﬂgéﬁbrm@m& ashéindieated abyrihev

i ndi cat es tindicatordecoder the type of conceal ment method that shoul d be used
but does not specify the algorithmto be used. 5 An exanple of how the
error conceal nent indicator may be included in the syntax of an encoded

si gnal w | I'TR®WRiti ; i reference to,the H 263, video codi ng
standard. Figure 4tigﬁgﬁv\lg%§3ﬁ\gb§ny&n g)'?ggﬁ’ §yl3'\’qy of pXamaPie orhb it keferatiosy t o
H. 263. (Theto befﬂﬁpbmanginigrdrammgﬂ,mmim:descri be the GOB format but it

pi Ll be £l Bars Lo, acskit-l ed that the i-avention.| | he
ol endd ottt Bng e PRSI I aBa e HaoR Ao he bi ¢ st r eam has
f our IayersFEgUwaF%KdWH@n'é’%ﬁﬁplepbﬁﬂ{:,rmﬁﬁﬂgacfgtt ﬁéméf&gﬁébmal er and

bl ock layer, The picture layer conprises a pi ep\ dat a
for the Go@ﬂ“&a Bl ocks, eventually followed 15 by-any opti onal

end- of - sequelgGR ggﬂewggﬁilg%%éeméli.en% agkltsép.%ﬁe prior art H 263 bit streamis

formatted as shown In §F: for each part is given bel ow

PSC The pi ckighee 4ishpwsdide fisnBit ’ : ' re 20 TR
p 9 sszﬁ,a@)?c gabam 40 RnSHA alccﬁfrd;p Tol.Be8 C 20

The Tegqora%i Eefgrerlllce (TR) is formed by incrementing I

tenpor &1y pPdVA BB P8R RXBMPIR O Bcbihstaem dyipoh dypinientbdenashaEingf

ski pped or wADfifeirRPRATS AR i S .the previously transmtted oOne
PTYPE Anpbngst ot herrst hi ng%@@#%%spﬁéﬁﬁ%bs details of the picture 25 coding

type i.e. |NgR® B showsEm BREWINTe Af eostewdsdrt Hatout B ijser to
be used fortoté)%?‘p*; cctur unt 'kl @ijéifa ed by any sﬁﬁgseg’gle%?reéggﬁ%f%géﬁaﬁg .
i nf or mati on a 'Eﬁ%?*&n## i‘fiﬁdfﬂ\éeﬁtlﬁ)@;use of optional continuous
presence nmuFiguRrOBatshAA i kRl 30 PSBI Picture Sub-Bit
stream | ndi cigt or-only pr esgﬁt8 M ét"%l lﬁgségwgfgye’?ﬁ SNPOHMaGGUAIBgI s a
bi - di r & i oW thirddrgderoestationafehé imauions a PB-frane)

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




1 5 FAQ 2~0~ DBQUANT Present if a bi-directional frame PEI This relates to
extra insertion information and is set to "1" to indicate the pE@s@pise of
the followi 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

al i gnment before ECS 10 ECS A codewor dif ndi cat i ng the end of the data

a1 fgnment SRR FRIB IR fu 2 MoblE Sebanas erfians nebuot 4. Loun i n

Figure 4 chtﬁatmsentlbﬁtw@éﬁthéftw@ﬂéhﬂﬂéi fhldal is only
present if indicated by CPM TRg and [s)B RS ngggonérﬁu!ﬁﬂggg}fﬁ% PTYPE

indicates use of a so-called PB frane rmde (unl ess the PLUSTYPE field is

present a e nU f |nd cated therein These issues are

addr essedn[di %D?ﬁﬁ&@ WBB%% I'HUEIQ’? %&ﬂmﬁ)%%meno gsotermingl ol | olhag

par agr &hsteauinial we b4 evidlap | tali t [ r by an
iR CRERE!A.! A Sautfio ¥Rl S0SLT SA) QAU

encoder according to the invention. The concea or may
be incor po'i"éf'%@?" APo 8a cANtre rManages ﬂhﬂ reamu&mlémﬁdmaulttﬁlegsr &banghaws an

ol et aFEanCo0 I EATGA Pt, Wief ol rrﬁc%ﬁr‘?ﬁ%ieé” té’rwiohcﬁwgf tom aam

i ncl udes avidesldapiues alevizedsiihe deShinah e scene |
to which the ﬁﬁﬁglyre q)(gl ongs. Tﬁl Sml S(ﬁgg?@&?%g)e e en er lja(E:’l(g'c\))?gl ng to
n

t he amountSigt mé@m sucsiternipel Pifor display by thietarniileld ahove. A

chang n i S Lmlarit th icture
bei ng hdeh SoRIEY R, THE SBUER oblBE 24 TeBsiVerlarbisoder oty ol the
i nformat i omlqr@pmea(tmotam@ﬂm)obf dentapingnt 4/ heckivé diditals fdr Eefg 2=== 1
18 | cat ed %g n th*s case, the type of err0or concea met hod
to be used ?15?”?% ?'F‘T’@&l Ry qrﬁepf%dt@tjonﬁw acgpedierdiob shiowea) Q‘frtbm t he
changes i ntefhinaFigure 5b shows an exanple of a bit stream output by an ,
encoder according 5 to the second inplenentation of the invention. As shown !
in Figure 5b the bit stream may include an' additional codeword CM which

. is o] f con ,alrret net hod to be used bythe_f
decodgllr5C sz ggt@ﬁs@ﬁéeﬁbw%ﬁb*gﬁcgﬁeppﬁ BRdPhdhe yider capserto, dhechange
bet ween suaudis stadecp20t aned stheada@e pedtbSSIdnhR) v, e Sl or

CM nmay be |ncluded in fhe Sﬁ p?errgnttalé@Enhan r‘;e%(? m?%tlﬁhé{%éth (see

Annex L of MEEBHON L5, gonreerned W?h fhﬁ@@t@iﬂ@@éﬁnewmw codaci iy nmjurtterpr esent
' the bi t gt BY#ib ARRIES LB D BEPHto B Rk O a6 ARRSE Breliadd OV ' N9

t he enhanced capability to use It,
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,




15 even to properly interpret it. Sinply discarding the suppliebent®lz(0s
information is al |l owabl e by decoders unless a requirenment to provide the
requested capability has been negotiated by external nmeans. If PEl 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 follow and so on. The PSUPP |
data consists of a 4-bit function type indication FTYPE, followed by a '
4-bit paranmeter data size specification{®SIZE followed by DSIZE octets of :
function paraneter data, optionally followed by another FTYPE and so on. 25
It is known to use this PSUPP codeword to signal various situations such ‘
as: to indiledNFER tubde pihet jat@ 0 e;sel ease
request with or_wthout mpgs?tgi?crrgﬂoggé:dggk%%ﬁjﬁoﬁjﬁgﬁgwgrée@t@%?@‘e nces
of pi ct ur edN&ickrtencrebetiness ther signal fromethieeimpatt 104eanda p@v@@a\éﬁmu@r oma
key infor QN i fdeo_c ositing,.30... [.5 F E 3 20G f 19 To _
i mpl ement t Hé&?rﬂ%/%ﬁ?e/e&ﬁﬁhéi '§R¥ﬁe5t%{?pBpgﬁhﬁaﬁ!ﬁemémneutpnt domathen, a |
f ur t her 5 FT¥BBirastagelfo 5 i Bt eV | e, FTYPE :
15 may be used faor ”;Gl‘gébgﬁ?%rgggﬁ@?rérﬂ?ﬂé&? %hﬁ? Pﬁgl{f?%rﬁﬁ? ?unrl': téjﬁﬁ@'?%%d and :
6b. Fi gur e 183 Arevinysspickke wiereckiarthieepichuee estorept0ATET®r dia hahbrsiblged in

“th : f i~ _The, , def i ned d 1T .
he SEof e meipeaRty TIRENEE L2 Cetined < Seene e er
t he par anetisvergatquantsert {68 \éz%ldlapﬁlfylijrg gg':f éé"EfC‘Yaﬂ'ésl-f‘s;@gﬁmEipﬁg%’dsﬁﬂ%

decoder can determnm ne whether a corrup prcture
scene" as ANRESIBRNtiSRd daa. sbheereultingdatanist addrat tp theatontente opfihe

i ' ' t . t he~ wh t
o o P OEas? e fO7Y Egil L0 A BHER mslifior The Mewganerateqaptiond s
Conceal nentcomdflMtiblmoﬁimat(motBM\becT@ﬂ PO tacS BR8] ih g p}ctﬂ.?‘{esét&% 7 {nhhg val ue

paranmeter and the followi ng octet is the paraneter 15". data'i.e.
of CM . Fr GHWRIUCNE) MENESYecei vi ng decoder cari determine the nost
appropriate type of conceal nent nethod for a corrupted picture.
Alternatively, the informati on may be contained in the additional

Suppl enent AheEYidaaceman oltpiis thet quantisedsDET ddatficibAtsal 14, akd q@EntisMg Annex
W- Addi1§i Uq%gg;é%pﬁl e -nt,—ar .Enhra cenent-..l nfornmati on Specification” P.
Ning and S. hdefF MRy e 8@36‘?0 FHaGHRIBY WPt 5 apoNHRRMINTER: flags,

Novenber - 1992¢ ibrintlitiase & SR ' et Pl '
I\/e\slgagg'r'. g\ger{: th?s %EFT%E{EC?E set, %Rgﬂfgﬁg?ﬁﬂ%bfrgs aég l?ﬁ(ﬁ:tt?%ﬁ?%ﬂ]?cat es -

the presend® Ificalethg number of tha ramepbeingrcideg aresmgmotion gectbhe 1 f s st

octet of t : A r, Wi.th t strycture shown in
Fgure 7 1 1o TRRRARednAq aaR RRe Rl BN fodelfenty Hitufikmesct ot s
in the nmessiYegeiter with odissromditingedia siynpikt ure nessage function, including

the first octet message 30 header. ~5 FE~ 2ii~5 20 The continuation
field 8@\”, if equal to 1, indicates -that the nessage data associated with

the pi ctur eTiiEdsagtet paRd0 8 HGIRATER0 §l, IRASANS, 5 Lhe message data

associ ated with the Next (El cture nessage

field EBI T ¥ed inversad@lttansfaiméretd!, sirgsiidi conpdbishortinat abpishiab! be
ignored in ét&% L[??'t [Esgage, ogt et,., Fur her details of these fields can be
found in tha Graft BFYARA Iof dizdh r ddie; goabelier. 18hereppivea WitPBodadi cat es
the type ofcdmsm@@q le Naki f: sted in t draft
of Annex W Accordi n%sto tk]fqe%@%%/éeéﬁ?li%onﬁ tgﬁgﬁ%@bﬁéﬁ@ggﬁﬁ@ l?%qgﬁfi ned
as Err@b Coirieallipienertie. Imhpadtidaichofcdrimliee efts idflenbi Ehedded” arMini S ‘

defined in f ow ng .t he ssage header. For the scene 1dentifier:
t he val ue éﬁﬁ?@%j?\g %&hﬁﬁecgﬁémw S $RMS HipCeRsehe. Pictures bel ongi ng

to different scenes have different scene identifier values. The decoder
uses the SI_or CM to determne the type of error concealnent to 15 . be
used. The operation of an encoder according to the invention will now be described.

The video codec 10 recsives 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




The nessage may al so indicate the type of error conceal nent thatFEBoIlE 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 conceal nent type nessages for one picture each specifying the
conceal nent. type for a non-overiapping rectangul ar area. Advantageously if
the messages do not caver sone areas of the picture, a decoder uses any
error conceal ment for those areas. Prefgrably, the decoder uses the
conceal ment, .typ tgat corresponds to the picture type i.e. a tenpora

predi ct | vde0 daita ddmdhe idoherac10:and ARt daiadiiam dha control dby(esal

predictiv t ran.l. -frame. . A specific. exa wi ||
now be gi %ﬁ?aﬁﬁhggﬁng& r%%é‘%@é@%ﬁ?ﬁﬁ%ﬁm&ﬁ@%gj&%t%‘ﬁ%'ggl %e 6, :
CONT shal louiputs thischulith@disheighallte tRe rbéeiting thirhmal 8YidHem k§ (gaual to

one (0000 000%), this indi cra?%s to a decoderg thma?] t?gﬁgm ssiggtr?ﬁerbgcgﬁs are '
to be cond®MEBYYsi ng spatial conceal ment al gorithms only. If the first

data bgte is equal to two (0000 0010), this indicates to a 15 FE 3 2~ 21 .
decoder that transm ssion errors are to be conceal ed usi ng tenporal

_ predi cti oriThd lievdrdlonovalaigsf ouihePRURRig bebh Feldomint @ #8kb lncgnd
vertical |oc tIOB of, the upper left corner of the specified rectangul ar

regi on wi tFHHAX HBapimdigatesvinentyipennl coneealmantamethad be hronsed! by, thend t he

wi dt h and jh lar,region, respectively, usin i ght
bits each\%\éfaeﬁb:rggsleﬁ# RéﬁﬁF@gggfﬁlwepg&gqrE l?‘éf?'ppﬁrgﬁri'%i’ﬁc%“%ﬁl@t "rg?. For
exanpl e, goroyided esQaasemarateoiayan, | Mher Ridaabe My '@hb%eﬁtﬂﬁb%ﬁ&? &f( whi ch
has a Iumcrll nce .pi cture of 176 X 144pr xel s) is specified by the four

par amdfer SHIGTEN scepesand thys fan typeceinanceaimentomatheditg he wdatt.h and hei ght
that is not divisible by 16, the specified area may extend to the next

| arger size t'nat wo~id be divisible by i 6. For exanple, an entire inmge
having sizZk & firs embodimeink edfs the inpestidn, ethebyertdre chnesalipana bRk 0. 0,

and or of or STpRGEY 2 SORaRESpehS iSRS viden s 83008 16 the it Swommenl ment
areas of- tll’@l‘é@éﬁitaﬂbﬁtdﬂre%tch%@eﬁg?ié’tﬁr@.w%cfiﬁé‘ﬁc‘énﬂﬂépi@té’fl%lﬂ%@quﬁb ° |

i ncor par at (Fgel nto other video coding protoco or exanp ef i nes
so- callfed USerama ot alhiefHheapictias inthen samienacgnal aPiaturesl hetomging to

necessari | i L me L.GLUu e error..conceal nent identifier
may be addaéig@ ? %ﬂf Eéés@g? mé‘?'g%'.g’ @hgél %@85‘%%0%@?@ rlﬁl) ntﬁf'ﬁfsengrﬁ%@%’% t'I‘?'ien‘i ted
to the vi dedtuecai Byispinotamenteddiantutimedt &bopeatetihadewava, its lshded be
merely exe{l%l%a‘r . The i.ave_ ion is@iﬂppl i cabl e to any video codi ng “protocol
in which a o""\ées‘&‘r’“%r‘ BRULES Esic B ORe Retwedkalies.awith pistures Tiiem

addi ti on oidizhent sbenadt wlichGusse I racelving coder
to determ_neFQV\hi ch woul glag@_g'?ﬁaergl)est%taygle%%g%gré' Fﬂlc{:égﬁg%% rgre%t‘h%e?%%d to
use. 201 shembered scengs hanving\Bl set 1 Betritbthenpictmes difrige @vehdaambsémal

representi Qgeﬁeéﬁ%ﬁggggﬁ%&&g;ct ures to forman encoded video signal, the

nmet hod conprising se h encodi ng node

The controller 105 of the encoder detects a scene cut by comparing the
similarity between one frame and another. The controller 105 compares the
25 pixel representation of the current picture (received from input 102) with the
pixel repre_sentaﬁon of the previous picture stored in the picture store 107.
Each time the similarity between the two picturés 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.




5 for a picture of the sequence and providi ng an encodi ng qqggxﬁpﬁh@gtor in
t he encoded video signal to indicate the encoding node of the pic , the
encodi ng node indicator to be used in a correspondi ng decodi ng process for
the picture, determning a separate error conceal nent nmethod indicator for
the picture or a part thereof to indicate a type of error conceal nent
met hod tao be used in the 10 correspondi ng decodi ng process for the picture
or said part thereof when an error occuls, and providing the error
conceal nent_i ndi catoy, in.the encoded video signal. 2. A nmethod according to
claim 1, cdis iSSPRY ideRpEan deps: nok macasserilyr &igemﬂtify lee setyadrscenai ot ag second
pi cture of I sure of simlarity 15 between the
First and Shongd T8 R Pens g Ry NG Res T e BugPnt pictiner fas Surbeea
pr edet or m etfisentewihTospo1d prévious BRSNS BRERY RiGe SaD A2 1Y
does not nﬁft taiaybedeternlned criterion of simlarity, BFOVI in error
conceal ment®&qER B RWECENRIi cating that a non-tenporally predictive
error cgnceal nent method should be used in the correspondi ng decodi ng
process for the picture when an error occurs 20 and, when the neasure of
_sinilarity Qiber knbive metdes dsmddtesting séaie 9ﬁaﬁ§ ShitlyI ideg, providing an
error conceal nent nethod indicator indicating %at ‘tenporally predictive
error conceal nent method should be used in the correspondi ng decodi ng

f j . 2 . hod di
Claima, wharbeapRd abANRef b IhE MyHEM o sPrialled eanoeamipameinomen ¢ ne

measur e of istlicatcar (EMi)dienddet tweeie tmsﬁﬂ%?&f@béﬁﬁﬁﬁﬁi bf'daBA Bbded
i e error conceal ment

simlar ty{.ép A th& according to claiml wherein t ?
net hod1bndiﬁi G- %ei | Rddicalestq A decprer thetypemfaoncealmentinethod-:a23 5. A
net hod acc i i i i skgnal i ncoded accordin
[0 the i oane febader chBUMl e ARG Sdtabhled HlEfr IR PRbUPRAG! T cnadger @' "
i ncl uded i relacidessbithe DA tal adEvoinie anitinthd Hicture by WomBarhg e elindiof
encodi ng aBéétg@B g{gﬁglx 9% ordilgtg to claim2, wherein, when the neasure of
sinmilarity 0o8s-H Pt RIfEr g aiipyirHe PN ifttbeisintiatty badween thetweal ment
nmet hod i ndigieiupss isSh t i LAk i ets.the

e ool senif Mol 1% FRRTAIS dlinirsl 1 coodifich

pr edeter rﬁ"ﬁed"'efJ—Itecﬁgﬂ, -t he error--conceal-nen
unchandéd. Mgthed iRdigaleloGMIE0 @scoudipaty 148f.e s dudivatdedctoss gleebdee gigsgnt i ng

a sequence oY, . LSl ng_regeivin n.encoded vi deo
signal, i deﬁq g}?ﬁ ]?]gfafglr'e&é&&egfo hgggﬁgﬁhﬁmg&oéﬁ b&n -nE e genilaiiy cat or
to deternirig abovendoelithgesholte aoseddiri RbAEYERmerRNG SR ihdikhRe EvFePaLat e
error conce{g_‘trﬁgt rretthod ,L%djgﬁ_at_or_ i ndicating a type of error conceal nent
method to b&QYERS QR e SREdisrirsctes ardrcades that aitempoeal qredictie t

t her eof wheforR@aRRER! mRRIH ShoudHadRRKYI Ng an error conceal ment nethod of
the identified type in the decodi ng process for the picture or said part

t hereo0when an error occurs. 8. A method of decoding according to claim7,
wherein th I ceal t.. 20 _nmet hod i ndjcator represents a neasure of
simlari tyegg% V\r/eﬁé%g fﬁfgﬁ%n(t}f Y &8 Q{@Q}Z{ gé’oc%lﬁkﬁlégﬂﬁéhﬁn@aﬂ’lmﬁﬂﬂi

pi cture of d:drmlaii@tegewmqwg%tuy@gerei n the method conprises applying a

temporal |y predictive error conceal nent when the error conceal ment nethod
indicator is the sane as that of a previously received picture, and,

appl ying a L3l nceal ment et hod whe he, error, conceal nent 25
o hod i AR Bt ol im e B EalE  nalh Al e v ok st B@sPigiure segmant
pi ctur @5  SheadderiatrioetheargsrobRick el ROy higNAbel§ L ng a
sequence of pictures to forman encoded vfﬁygngggﬁz¢fg@?ﬂeét@?%@gggﬁhgger :
bei ng ar r an&Fayngslesedennl ameppiiopgaiserof ooneeglimetnesthbdt he sequence and
provi-de an encoding node 30 indicator in the encoded video signal to
i ndi cate the encodi ng node of the picture, the encoding node indicator to
be used in GonsieHnganditveniASC NS i Wi PHSE! detegmne a
separate error concgal ment Imet hodS I r?d!c O\%?!Gpgéd”i]e Oglﬂgfaufrgmo{e?mmaleé,

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




15~E3 2005 24 a part thereof to indicate a type of err?r ﬁg@p?'gpent
.method to be used in the correspondi ng decodi ng process fo q pi'Cture or
said part thereof when an error occurs, and to provide the error

conceal ment indicator in the encoded video signal. 5 10. A video encoder
according to claim9, wherein the encoder is arranged to conpare a first

pi cture of the sequence with a second picture of the sequence, calculate a
measure of simlarity between the first #hd second pictures, conpare the

measure of gk kg i Lih. edetermned criterion of simlarity, and
when the rreg(bs Spr]%egq‘]ﬁ.és/li %bgﬁﬁt@'dgﬁg q(l%qcu:ﬁeg@q ‘Pifgthﬁr‘@‘é@? EPHPmdacedes the on of
simlarity, encodéd prideg dat® el Gt ts Ofh AN G i.ndi cating
that a non-teqr;rrorall pr edi ctsf\lle\@er?rafor cor?g@gl ’Hevﬁﬁs%ngﬁﬂg*@%%mﬁgeaq}ied in
t he correspStHRLCUBRBAFagThedinis. fThe cortrpliart 1deofihendampder ChEcRS BHE S

and, when t r | | anit ts the predeterm ned criterion of
simlarity, h?g D i Squﬁg@’ghocfat%c%@gfﬁﬂrﬁ” erted; aliemwts faicomechg
that a t®npand tegngeaddhetéws B @omé}q{gre? B%F‘Heéﬁfb*éﬂdbééﬁh@ﬁ% g#e%§9§ ed in

the correspondi ng decqdi ng process for the picture when Fs.
11. A vi deo“@HEEES andcenrpenlpd yidgaidata ds thiear elitput Hor eprRiueisROSH 4 S

“arranged “?oﬁbg%} . eal t met hod indicator when the neasure
of simlarity 20 g%rggﬂ'lneg{dc%@gfé)f 'B?"e etermned criterion, and to | eave
the error conceal nent nethod indi cator unchanged when t he neasure of

simlarity Eets the predetermined criterion. 12. A video decoder for
decodi ng an IRIBHYIdR adngy Hccue gi e pidtug levsk due piduRbsedmpehe s,
meuRbsef levep

bl otureto oy HeangagbRak Il "B SHERRRG Bavdre Ea brhihanurprebofi ng-
nmode of thetipeeslervels. and to identify a separate error conceal nent method

i ndicator indicating a type of error conceal nent nethod to be used in the
decodi ng process for the picture or a part thereof when an error occurs,

10,0 Comonny e s SRS o 8 oL

decodi ng process for the picture or said par
1 ~ FrB 2~-ninGicates Sl s jnshudsdl, wheadan aromisnietestedthel@adairidkailbathat

eauencs of hrhtny aeoFRSR Bk caffpRed Bl lfcher St fimaomumedcaobie duier

for decodi ndheasasecas dihivifdRe {Singaahih- i ne] res, 5
wher ei n tpettﬁ;%dcgegaancode_ IS ar@ngelyﬁgbgglsgm@ggﬁgﬁ oglsﬁg&en% écl?'fr%&éﬁa

picture o Eh&PPHRRI epiesvpaEr! deredintioni (Y TRY ecinmuiatment aigoritie.
encoded Vi dgthesdg Wk C e i e of the picture, the
encodi ng node igd?g%?%?‘ldtygg%e ﬁ’é’%%@%&!’@?ﬁg (ﬁ’inﬂﬂsd“@%cgqrﬁ Rrpdieter for
the pi ctur e Congeaisiant migasithimse Treainelicziond! rriwRes 16 He BBESHRS fhﬁqgﬁt?ﬁ?r for
t he pictyre : ereof . to indicate a type of 10 error conceal ment
et hod 29 bggbggﬁ'p‘?éﬁ‘ttFﬁw@%‘&?‘r"@@ﬁﬁ%ﬁ&ﬁ‘}%&%bﬁgdpe@é@t§pe@‘?y thieealgorithm

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 CM! of |
the received but corrupted picture. If the CMI of the corrupted picture is CMi1,

30  the decoder conceals the picture using a spatial concealment method. If the
CM! of the corrupted picture is CMI2, the decoder applies a temporal
prediction concealment algorithm. Again the decoder may be capable of




picture or said part thereof when an error occurs, and tq RrRd gt he error
conceal nent indicator in the encoded video signal, and wherein the video
decoder is arranged to receive an encoded video signal, to identify for a
picture to be decoded an encodi ng node indicator to determ ne an 15
encodi ng node of the picture, and to identify a separate error conceal nent
met hod i ndi cator indicatihg a type of error conceal nent nethod to be used
in the decoding process for the picturel8r a part thereof when an error

S A S M T T

t he decodi ng process for t I cture or sali or
occurs. 20 gicafesinthivedesodirdhe itgpabf concegerhi AtstBos W%l@ﬁ? Risghur €s
to

conpri si ng codi.n i ndicator. in the encoded video signa

i ndi cate th@e%@dﬁ%%&g%? afe%aﬂawpée ¥$Rd.encodi ng node indicator to be
used in a correspondi ng decodi ng process for the picture, and a separate
error conceal nent nethod indicator for the 25 picture or a part thereof to

i ndi cat & a Aygxasiplerofohowdheeatorobneeimest iRibeor s, bB HBRJeanRaRRONdI ng

b
. decodi ng pr f.or the cture or said part thereof 'when an error occurs.
15. A net ho%ﬁﬁi’icﬂfd%ge’m%@rjaﬁiﬁﬂéfwhw we pddesgadnwith oefarentaitethe

i ncl udes a BPaRniEes c%f:lirﬁH §bppgRt scenes, each scene conprising pictures
whi ch nmeet the predeterm™ed criterion of sinmilarify, and the error

conceal mnent nethod indicator is a scene identifier associated with the
scenes, the hdenti.fier having the same 15FE~ 2365 26 val ue for
all pict ure!s@g?é1 g %&’Sﬁe%he[ wt%gh@%'ﬁﬁﬁ?ﬁm%ﬁ kRewn pcarding te +283.\(@hee f or
each difi)r er foffowiee Miplehfentit i t i rein the
sequence of pj c?%’reespi ncl udé_@ﬁaaggﬁﬁﬁnﬁgﬁgﬁé& @fr@ragrﬁmifcg’mge cé%%rhn%@ene
co(rjrp[ ihsi ng $il %P@@Whéhthﬁa@venﬁm gjawseminqﬂembhtﬁ @Qﬂfﬁlipékmﬁﬁgi _tyi .
an e errge A od..i ndicator ,is a scene identifier associate
with the scgﬁes, _ E;:ﬁfeE @g%aeﬁyg%gftﬁt@anﬁhﬁ rf@u"o'_ﬁ%e'@ﬁt BIGHHPUBYempicture
pictures freegraenblaget, macbiockddyS0aiPBdckafdC athe fRAfe 1AL @hWrises |
o Ha_;iic"tlire header followed by data for the Group of Blocks, eventually foliowed
16 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 piciure
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 muitiplex (CPM) mode
30 PSBI Picture Sub-Bit stream Indicator — only present if CPM is sat
- TRs Present if the frame is a bi-directionally predicted frame (known

as a PB-frame)




values. 10 17. A nethod according to claim1, wherein the er5oftgopggal ment
met hod indicator is included in a picture segnent header and/or a
macr obl ock header. 18. A nmethod according to claim1l, wherein the error .
conceal ment nethod indicator 15 indicates a type of error conceal nent to be
applied for a specified rectangul ar area of a picture. 19. A nethod
according-to .claim 18, conprising providing nmultiple error conceal nent

met hod indicators for a picture, each erffor conceal ment method 20 i ndicator
speci fyi ng DEQANTT _ePradentRRAisaliRAonkPiifmearp! 1 ed for one of a plurality
of non-over| appi ng rectangul ar areas OP the picture. 20. A nethod according
to claim 7, Pither ei n t hEhisrtelates dacaxttaringertion Mnfdrmatiére aharisisetitactitded i n a

pi cture header. 25 21., a. th[ d accordi n%étgwgl aim7, wherein the video

signal is encoded accof! nget 8; REPIENses Of: Bradelieving emiional rdatacdaldsal nent

nmet hod indicator is inpgEued 44y tPH, $§Ewwlpgng%nqﬁg%ﬂég I@:b@{mrralatgison.

30 22. A nethod according to claim?7, erein the séque
i ncl ude a nunber of dSEpRiemantslc dirmsaroainette InformatioaNcwBichens fgthead

.indicator is a scene i&@nt ic{,ii e assgci %Sd with the scenes, the scene
identifier having the SSHREAARNPLN Of 263, — — 27G) 27 all pictures of a
- scene, the gg@RE i dentjsfthard: ' T Y5 i fferent

nt jg thé.da‘?éﬁdn“tﬁie%{rghé ,o?\l,?ﬁg}(gi‘@ #ﬁ% J&Fen?g&glé

scene. 23. A nmethod according to claim € sequén of pictures

i ncl udes a ESTF A stuffing codeword provided to attain byte alignment before
EOS
10 .EOS A codeword indicating the end of the data sequence for the
picture :
PSTUF A stuffing codeword to alflow 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. TRz 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 detall in the H.263 specification,

20

The following 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
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 Sl 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




5 nunber of different scenes and the error conceal nent nethodkgnpg@agmﬁ is
a scene identifier associated with the scenes, the scene identifier having
one of two values with pictures from adjacent scenes havi ng non-i denti cal
scene indicator values. 24. A nethod according to claim?7, wherein the
error conceal ment nethod indicator 10 is included in a picture segnent
header and/or a macrobl ock header. 25. A nethod according to claim?7,
wherein the error conceatnent nethod in@%cator i ndicates a type of error
conceal ment; to be applied for a specifi rectangul ar area of a picture. 15

26. A net hdodigatestyprg lndhis case, tie tvpbmf@rmrmmhtéalrﬁer@trrh@fhdaoﬂa‘ﬁéhggat
al men

nmet hod i ndi; A Qwi ded, for a picture, each error conce met hod
i ndi cat or é%@‘é’??@?‘ﬂfég%lﬁ’[w@aﬁﬁd’m8?“58 amipad framihe ehahgeslind 8 one of a
plurality of non overlapping rectangul ar areas of the picture. 20 27. A

nmet hod accol__[,d'i ng_to claim22 or 23, wherein when an error occurs when

decodi ng a PgidELSle shows are examplo ob ai biestrsamarp Hob¢ aﬁicgﬁ}%derp.cgcﬁahgbgf or

t he pi ckur ' e indicator for a tenporally’ neighbouring c ectly
decodedgpi 3?3’9%%%8‘?5 Tmplamentation of e rwention.oAstshown b Bigare Sbi e BaNe as

t he scene ighdagatmayf I L.gh [ coyrectly decoded
" pi.cture, applying ayt g{%%ﬁlﬁ épl’eﬁl cﬁi é\:/ééd%ﬁ"g_r WLC"Q%P%W 8, |C98RWONiEh i n
the decodi dgdigri¥igthe type afreonsealmer méBodAo ! fiesy By e ‘ébﬁﬁdés‘? fﬁs@i-g‘ 22 or
23, wherei r?ngg}féﬂ &h5O" ocaurs when decoding a picture, the ne Aod
conpri ses conparl ﬁg’a §c EHECHRTIRCEOHING dio the pmaunt coBhainge destwens '
i ndi cat or fmcceséi@p@t@@sr{ag%ggmw&gcorrect |y decoded picture and, if
the scepe indicator for the picture i'fferent fromthe scene indicator

for th "1 5 -F E B 2005 2a tenporally neighbouring correctly decoded
bl cture, ggmte\‘hﬂéé’tg/l SRAL' B G P ORES e Tholided in. Qhéh%u%%?:nqég’?al
. Enhancement Information PSUPP (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 evento properly’ interpret it. Simply discarding the 'supplementa! information
is allowable by decoders unless a requirement to provide the reques{ed' |
capability has been negotiated by extemal means.

If PEl 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 ancther FTYPE and so on.
25 ltis known to use this PSUPP codeword to signal various situations such as:
to indicate a full-picture or pattial-picture freeze or freeze-release request with -
or without resizing; to tag particutar piétures or sequences of pictures within

the video stream for external use; or to convey chroma key information for
video compositing. o
30




29. An encoder according to claim9, wherein the encoder is a{@apggdzmg
i nclude the 5 error conceal nent nethod indicator in a picture’header 0.
An encoder according to claim9, wherein the encoder is arranged to encode
t he video signal according to the H 263 standard and to include the error
conceal nent nethod indicator in the Suppl enental Enhancenent |nformation.
10 31. An encoder .according to claim 10, wherein the sequence of pictures
i ncl udes a nunber of different scenes, {4@ach scene conprising pictures which

neet the prede ' criterion.of simlarity, and the error conceal nent
met hod i ndiﬁg’at Wﬁl%qsc@ﬁe YERYFH i @F'“&ss&@ aPuarlrmentaihcEsbaneamenhe
scene i dentnfotraatibayva farthBe FTYPE o | SHHE RS Mg S Cene, the
scene identifier having a di ffererils'?d%a él}feea orsgégc%mfﬁ?lﬁéfe?ﬁ@%he.0'332. An
encoder ac APy ftbYREal Sy, benheedbior thisesposmnce of pictures includes a

nunber of different scenes, each scene conprising pictures which neet the
20 predetermned criterion of simlarity, and the error conceal nent nethod

i ndi cat®r H'S‘lisﬁisS@I%%'aité@%iFibWeFaéé%ﬂdaﬁﬁfj E@Hh@?i"@%ﬁ@%%AWEEEX%ﬁ[gs

identifier having one of two values wth pi _
having nonWhesata rarameaser Sl i ineiudedvial thas SE250f3the pletgrec Régder@COYedi Ng to

O O P i [SRF AL AR, Bl B g S o oone e ot
301 ndi cat gﬁﬂﬁﬁiﬁﬁ“ﬂ%@? O e e o e 1 SRR s
speci fi ed FéeMatysl valuar aafeseivingidscoder canl dstefiine: vaeher a corrupted
10 picture is from the same *scene” as a previous one and so select the most
appropriate type of concealment method. Figure 6b illustrates the.example
where a parameter CMI is included in the SEI of the picture header. The
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 QMI. 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 2 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
80 header. '




29 35. An encoder according to claim 34, wherein the encoder is to:
provide nmultiple error conceal nent nethod indicators for a pi 3t§|ﬂ£§&§§ﬂ
error conceal nent nmethod indicator specifying a type of error conceal nent
to be applied for one of a plurality of non-overl appi ng rectangul ar areas
of the picture. 5 36. A decoder according to claim 12, wherein the error ;
conceal ment nethod indicator is included in:a picture header. 37. A decoder !
according to claim 12, wherein the vi dgg signal is encoded according 10 to
the H 263 standard and the error concealment nethod indicator is included
in the Supphe®entiabatiomiieleGONT, ihleguahts dn.indidates ﬂmqﬁérm@@sageda@& to
claim 12,02{%r %én 'E)vp,%}%?é]uence ofﬁg@icture’s i ncl udes a nunber of different
scenes an clatpd wi RigtUremessagn i Pati ofather sarwedogicahmessagaas i fi er
associ ate ] jd | fi-&r..havi.n ne | ue for
all pict u?g\g Fc').{‘(l}sg gg?r?;jﬂeﬁfsﬁg&@geecﬁwgtgﬁt ﬁ?#e@kﬁéf% Sﬁggé:}ﬁréﬁ?@rﬁ :ﬁ\ehe for

each di f f eEBAtBIL Posdioratield £BAcspifies thay duntbdraofdbabmibRificahebré @h% e .
sequen o%héueﬁtures |ncIHdﬁs a 20 nunber of different scenes and the error
concealhen #9354 1B 408 fagtnessagenecieldniitheredetalls of thasarfislds icarhe

~scenes, thge $G@RLIN fy\%rﬂljaﬁiﬁmﬂ?\%%(iwgfé?gﬁ'eaftota‘#&%al ues with pictures from

adj acent scenes havi ng non-identical scéne i ator values. 40. A decoder
according to claim12, wherein the error conceal ment nmethod 25 indicator is;

i ncl uded i i e ni header and/or a macrobl ock header. 41. A

decoder aé@%&éf}e}é%‘?ﬁﬁdﬁ%#ﬁ ‘%ﬁéy BP (Pl MESeager asintisdypesof eesasge

I ndi cat or aRdsGadfed | 1 e : li.ed for a

speci fied rectggzé ul gr _“g?"@%dgéﬂ gf éﬂ@ﬁ&ﬁ@c g‘bgﬁ'g’ﬁ“i?%gﬁ%wnﬁgo‘ﬂm Wé’et o] :

claim¥l, e MTYPRY is gefinest as Enco CardeatmentTybedThe Vel 6f thedddery ovi ded.

for a pict e LOr conceal men hod i ndi cat or 1 5FES8 2005 30

speci fyi ngia%ﬂ¥'§5f§‘28€?ﬁ@H$8?ﬁ%%9ﬁ%a@ﬁrﬁﬁ?%°w% megspge headenf Far fleural ity

of non ovesd:@‘lmlid@jttﬁé?tth@gvélﬁé i871A8Ss&net PE el HictirBs of the same scene. |
Pictures belonging to different scenes have different scene identifier valyes.

The decoder uses the St or CMI to determine the type of error concealment to
156 . be used. ‘

The message may also indicats 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 picturs each specifying the concealment
| type for a non-overapping rectangular area. Advantageously if the meséages
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
80 data byte is equal to 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




43. A decoder according to claim38 or 39, wherein when an errog éggﬁ [ Sang
when 5 decoding a picture, the decoder is arranged to conpare a

indicator for the picture with a scene indicator for a tenporally

nei ghbouring correctly decoded picture and, if the scene indicator for the
picture is the sane as the scene indicator for the tenporally neighbouring
correctly decoded pictuyre, the decoder is arranged to apply a tenporally
predictive error conceal ment algorithm4 n the decodi ng process for the 10
picture. 44. A decoder according to claim38 or 39, wherein when an error
occurs whélecedebdihag Wapsmission, arrsdatadly be concealad! wsing otamaperal scene |

i ndi cat or f Uup e, Wt h ;"Ltor f.or

nei ghbourlm‘éa@hf’ﬁec!ﬁ? 8‘@@8‘{% fBPEtCFfﬁﬁP?E 05% ?9“@%%&3@@%‘&9% f or
t he pictun t s Q@P :
nei ghbourD%mci%??%%?{rﬁmé@%%bh?%?&?g%ﬁ Efe“ﬂgléacs?gerﬂéps ar rﬁ ged %&l) apply a -
spat i aI erwugmndbamurmmthmewh anorsrarediecioelicogcpaledeandftbe witth phdt ure.
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The invention is not intended to be limited to the video coding protocols

discussed above: these are intended to be merely exemplaty. 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 wh:ch would be the
best type of error concealment method to use. '
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determining a separate error concealment method indicator for the picture or a part
thereof to indicate a type of error concealment method to be used in the
10 cormresponding decoding process for the picture or said part thereof when an error

occurs, and providing the error concealment indicator in the encoded video signal.

2. A method according to claim 1, comprising comparing a first picture of the
sequence with a second picture of the sequence, calculating a measure of similarity

15 between the first and 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, providing an error concealment method
indictor indicating that a non-temporally predictive error concealment method should

be used in the corresponding decoding procéss for the picture when an error occurs

20 and, when the measure of similarity meets the predetermined criterion of similarity,
providing an error concealment method indicator indicating that a temporally
predictive error concealment method should be used in the corresponding decoding

process for the picture when an error occurs.

25 3. A method according to claim 2, wherein the error conceaiment method indicator

is updated when the measure of similarity does not meet the predetermined criterion
of similarity.

4. A method according to claim 1 wherein the error concealment method indicator
30 isincluded in a picture header.
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p#l%% }é& ()A 912) %f(gﬁc%%AgJ glJi é)opls%g!n %?:?:Ao/\r%?ngl?g clalr% 2, wherein, when the
measure of similarity does not meet the predetermined criterion, the error
concealment method indicator is updated and when the measure of similarity meets

the predetermined criterion, the error concealment method indicator is unchanged.

10 7. A method of decoding an encoded video signal representing a sequence of
pictures, the method comprising receiving an encoded video signal, identifying for a
picture to be decoded an encoding mode indicator to determine an encoding mode of
the picture, and identifying a separate error concealment method indicator indicating
a type of error concealment method to be used in the decoding process for the

15 picture or a part thereof when an error occurs, and applying an error concealment
method of the identified type in the decoding process for the picture or said part
thereof when an error occurs.

8. A method of decoding according to claim 7, wherein the error conceaiment
20 method indicator represents a measure of similarity between a first picture of the

video sequence and a second picture of the video sequence and, wherein the

method comprises applying a temporally predictive error concealment when the error

concealment method indicator is the same as that of a previously received picture,

and, applying a spatial error concealment method when the error concealment
25  method indicator is the different from that of a previously received picture,.

9. A video encoder for encoding a video signal representing a sequence of
pictures to form an encoded video signal, the video encoder being arranged to select
an encoding mode for a picture of the sequence and provide an encoding mode
30 indicator in the encoded video signal to indicate the encoding mode of the picture, the
encoding mode indicator to be used in a corresponding decoding process for the

picture, to determine a separate error concealment method indicator for the picture or




10070~ 10070" 100707! XxH&LOYDMN0M& () - ! pH&LO%) €) e& () - H&i%%\l\g%&)
| J+L} LLL/ MeYSP1! | #&10%by& () - #&109F& () -~ 109%E& () - vl H

| 109%EE& () -

1 0! 109%EE& () -/ MVVM NN\ OxVAP1! | - &10%& ()- | y$SH10WEVEE () - V! yH$SH10WEVEE ()
- VI $SH10% * & () -V $SH10%R

& ()-V! #&10%EE& () -\ OOHPPPPPP} oP1! ! - 8100& 6#10%E.: ()- 10 10

10! H &109& ()-!- &109%& ()-!-&109% } & () - PQRVBBTAUVWUBPL! | & 6#109E& ()-!r) S#10
Y%EOE& ()-! pHF & 10%ENE& ()-!i F & 10% Ef E& ()-! xF & 10%EUE& ()-!P

10%EE& o ba\ot\mé&éfdaﬁ@d(}@érdat@lé 'twd%&n( tosddiifrént ImSthOAES' be -uskofPAel 00000
100000 rH, 1: $10% 0% () - 1; $10wI v & () - =

ryz[ =\ Fqu%spmmgld%qmmmmsapr thepictucea: sgjd partdieeofovagnsg eyor

.! gg%égé&%s)%gﬁgdﬁo\%a% {Fgg ﬁp&p%e(%!%z rgii% /OUE tPSa encoded video signal.

5 10. A video encoder according to claim 9, wherein the encoder is arranged to
compare a first picture of the sequence with a second picture of the sequence,
calculate a measure of similarity between the first and second pictures, compare the
measure of similarity with a predetermined criterion of similarity, and when the
measure of similarity does not meet the predetermined criterion of similarity, to

10  provide an error concealment method indictor indicating that a non-temporally
predictive error concealment method should be used in the corresponding decoding
process for the picture when an error occurs and, when the measure of similarity
meets the predetermined criterion of similarity, to provide an error concealment
method indicator indicating that a temporally predictive error concealment method

15 should be used in the corresponding decoding process for the picture when an error
OCCUTS.

11. A video encoder according fo claim 10, wherein the video encoder is arranged
to update the error concealment method indicator when the measure of similarity
20 does not meet the predetermined criterion, and to leave the error concealment

method indicator unchanged when the measure of similarity meets the predetermined
criterion.

12. A video decoder for decoding an encoded video signal representing a sequence

25 of pictures, the decoder arranged to receive an encoded video signal, to identify for a
picture to be decoded an encoding mode indicator to determine an encoding mode of
the picture, and to identify a separate error concealment method indicator indicating a
type of error concealment method to be used in the decoding process for the picture
or a part thereof when an error occurs, and to apply an error concealment method of

30 the identified type in the decoding process for the picture or said part thereof when an
error occurs.
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109 () edcfdll (iMoo é’r&r‘?ﬁ and a video decoder for decoding an encoded video signal
representing a sequence of pictures,

5 wherein the video encoder is arranged to select an encoding mode for a picture
of the sequence and provide an encoding mode indicator in the encoded video signal
to indicate the encoding mode of the picture, the encoding mode indicator to be used
in a corresponding decoding process for the picture, to determine a separate error
concealment method indicator for the picture or a part thereof to indicate a type of

10 error concealment method to be used in the corresponding decoding process for the
picture or said part thereof when an error occurs, and to provide the error
concealment indicator in the encoded video signal, and

wherein the video decoder is arranged to receive an encoded video signal, to
identify for a picture to be decoded an encoding mode indicator to determine an

15 encoding mode of the picture, and to identify a separate error concealment method -
indicator indicating a type of error concealment method to be used in the decoding
process for the picture or a part thereof when an error occurs, and to apply an error
concealment method of the identified type in the decoding process for the picture or
said part thereof when an error occurs.

20
14. A encoded video signal representing a sequence of pictures comprising an
encoding mode indicator in the encoded video signal to indicate the encoding mode
of a picture, the encoding mode indicator to be used in a corresponding decoding
process for the picture, and a separate error concealment method indicator for the

25  picture or a part thereof to indicate a type of error concealment method to be used in

the corresponding decoding process for the picture or said part thereof when an error
OCCUrS.

15. A method according to claim 2, wherein the sequence of pictures includes a
30 number of different scenes, each scene comprising pictures which meet the
predetermined criterion of similarity, and the error concealment method indicator is a

. scene identifier associated with the scenes, the scene identifier having the same
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16. A method according to claim 2, wherein the sequence of pictures includes a
5 number of different scenes, each scene comprising pictures which meet the

predetermined criterion of similarity, and the error concealment method indicator is a
scene identifier associated with the scenes, the scene identifier having one of two
values with pictures from adjacent scenes having non-identical scene indicator
values.

10
17. A method according to claim 1, wherein the error concealment method indicator

is included in a picture segment header and/or a macroblock header.

18. A method according to claim 1, wherein the error concealment method indicator

15 indicates a type of error concealment to be applied for a specified rectangular area of
a picture.

19. A method according to claim 18, comprising providing multiple error
concealment method indicators for a picture, each error concealment method

20  indicator specifying a type of error concealment to be applied for one of a plurality of
non-overlapping rectangular areas of the picture.

20. A method according to claim 7, wherein the error concealment method indicator
is included in a picture header.

25
21. A method according to claim 7, wherein the video signal is encoded according
to the H.263 standard and the error concealment method indicator is included in the
Supplemental Enhancement Information. |

30 22, A method according to claim 7, wherein the sequence of pictures includes a
number of different scenes and the error concealment method indicator is a scene

identifier associated with the scenes, the scene identifier having the same value for
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scene.

23. A method according to claim 7, wherein the sequence of pictures includes a
5 number of different scenes and the error concealment method indicator is a scene
identifier associated with the scenes, the scene identifier having one of two values

with pictures from adjacent scenes having non-identical scene indicator values.

24. A method according to claim 7, wherein the error concealment method indicator

10 is included in a picture segment header and/or a macroblock header.

25. A method according to claim 7, wherein the error concealment method indicator

indicates a type of error concealment to be applied for a specified rectangular area of

a picture.

15
26. A method according to claim 25, wherein multiple error concealment method
indicators are provided for a picture, each error concealment method indicator
specifying a type of error concealment to be applied for one of a plurality of non-
overlapping rectangular areas of the picture.

20

27. A method according to claim 22 or 23, wherein when an error occurs when

decoding a picture, the method comprises comparing a scene indicator for the picture

with a scene indicator for a temporally neighbouring correctly decoded picture and, if

. the scene indicator for the picture is the same as the scene indicator for the

25 temporally neighbouring correctly decoded picture, applying a temporally predictive
error concealment algorithm in the decoding process for the picture.

28. A method abcording to claim 22 or 23, wherein when an error occurs when
decoding a picture, the method comprises comparing a scene indicator for the picture
30  with a scene indicator for a temporally neighbouring correctly decoded picture and, if

the scene indicator for the picture is different from the scene indicator for the
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30. An encoder according to claim 9, wherein the encoder is arranged to encode
the video signal according to the H.263 standard and to include the error
concealment method indicator in the Supplemental Enhancement Information.

10
31.  An encoder according to claim 10, wherein the sequence of pictures includes a
number of different scenes, each scene comprising pictures which meet the
predetermined criterion of similarity, and the error concealment method indicator is a
scene identifier associated with the scenes, the scene identifier having the same

15 value for all pictures of a scene, the scene identifier having a different value for each
different scene.

32. An encoder according to claim 10, wherein the sequence of pictures includes a
number of different scenes, each scene comprising pictures which meet the

20  predetermined criterion of similarity, and the error concealment method indicator is a
scene identifier associated with the scenes, the scene identifier having one of two
values with pictures from adjacent scenes having non-identical scene indicator
values.

25 33. An encoder according to claim 9, wherein the encoder is arranged to include the

error concealment method indicator in a picture segment header and/or a macroblock
header.

34. An encoder according to claim 9, wherein the error concealment method
30 indicator indicates a type of error concealment to be applied for a specified
rectangular area of a picture.
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indicator is included in a picture header.

37. A decoder according to claim 12, wherein the video signal is encoded according
10 to the H.263 standard and the error concealment method indicator is included in the

Supplemental Enhancement Information.

38. A decoder according to claim 12, wherein the sequence of pictures includes a
number of different scenes and the error concealment method indicator is a scene
15 identifier associated with the scenes, the scene identifier having the same value for

all pictures of a scene, the scene identifier having a different value for each different
scene.

39. A decoder according to claim 12, wherein the sequence of pictures includes a
20  number of different scenes and the error concealment method indicator is a scene
identifier associated with the scenes, the scene identifier having one of two values

with pictures from adjacent scenes having non-identical scene indicator values.

40. A decoder according to claim 12, wherein the error concealment method
25 indicator is included in a picture segment header and/or a macroblock header.

41. A decoder according to claim 12, wherein the error concealment method
indicator indicates a type of error concealment to be applied for a specified
rectangular area of a picture.

30
42. A decoder according to claim 41, wherein multiple error concealment method

indicators are provided for a picture, each error concealment method indicator
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5 decoding a picture, the decoder is arranged to compare a scene indicator for the
picture with a scene indicator for a temporally neighbouring correctly decoded picture

and, if the scene indicator for the picturé is the same as the scene indicator for the
temporally neighbouring correctly decoded picture, the decoder is arranged to apply

a temporally predictive error concealment algorithm in the decoding process for the
10  picture.

44. A decoder according to claim 38 or 39, wherein when an error occurs when
decoding a picture, the decoder is arranged to compare a scene indicator for the
picture with a scene indicator for a temporally neighbouring correctly decoded picture
15 and, if the scene indicator for the picture is different from the scene indicator for the
temporally neighbouring correctly decoded picture, the decoder is arranged to apply

a spatial error concealment method in the decoding process for the picture.




