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~~e present: invention =elates to detectinq errors in 

signals :ep=esen~!nq ?1deo :.mages. 
-.. -.. . . . . 

aac..:.. ~=-on ~o -:~e ~roadcas~!ng and storage of full 

:.:i"t:erest has also developed .:.n 

-:schniques :o: :educing -:.!le !::andwidth requirement for the 

~=ansmission or storaqe of a 71:eo signal. These techniques 

:acili tate, amongst other ~hi::qs, two-way transmission of 

10 ·1ideo signals, :eadinq to the development of affordable video 

conferencing facilities and video telephones. 

A problem with compressing video data for transmission 

over- limited ba.ndwidth transmission paths, is that the data 

becomes more ::usceptible to ~~e presence of transmission 

!5 errors. The nature of -:he t=ansmission path will be such 

-:.hat errors usually ~annot be prevented and in order to 

improve the overall result of t=ansmitted images, it would be 

preferable to :..dentify -:.he presence of errors, and their 

:ocations within the video image and, where possible, take 

20 3Ct%on -.:o conceal these errors. 

One method for detecting errors comprises including an 

~rror correct~on code as an .:verhead. Cyclic redundancy 

~~des are widely used ior error detection at the expense of 

; small overhead ~n ~he ~ransmi-:.-:ed signal. 

25 If the error correction code is corrupted durinq 

~ransmission, -:!'lis is det:ect:ad at a receiver and the 

:orrupt:ed data =eplaced. !'or :.:istance as described in US 

patent !lO. 51SOZ10. 

·:-!'le ?resem: invention seeks to provide an improved 

10 ~ethod and apparatus for detect:~ng the presence of errors in 

~ ~:iC.eo signal. 

--... --

Accordi~g to a f~=st: aspec~ of the present invention, 

~here :.s provided a method of ~etecting an error in a signal 

:-epresent::.!'lg a ·::.deo i:nage, ·::O::i'9r:.sinq: 

::ecei ·11~q ~locks ~f ==equency related coefficients 

:epresenting ::espective blocks :.:l ~he video imaqe; and 
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anal:rsi:ig the si:at:istical ~is-.::ibution of said-coeffi­

:ient:s ·,;i.-:;~:.n : =·1ock -:o i::ecsc-:: -:!':.e ;>resence of cor:upi:ed-

::ar:a. 

=~ a ~=efer=ed ~mbcd~=.enc, said analysing si:ep 

~nvolves calcalat1ng -~e var:.ance of said coefficients !n a 

!:lock. Var:.ance ~s det:ermined =:r calculating the difference 

:::>etween actual =oefficien't ·1al:.:.es a-nd ..the mean ·1al.ue, forming 

~he ~quare of said dif!ere~ce =~d summing said squares, i. a . 

~here a = variance 

• 11 

a= :E ,'.;c-x) 2 

i=l -

x. = value of the ith coefficient 

x = mean •1alue of all -::~e coefficents within a block 

N = number of coefficients in a block 

15 The variance may_be compared against a predetermined 

-:;hreshold and an error :.deni:i=!ed .:.= the variance is greatsr 

-::!'lan said ~!lreshold. Al terna-cively or additionally, ~he 

·:ariance values :or -.:he blocks ~f a frame may be stored and 

-:he •.;ariance f== a block under :onsideration may be compared 

20 "1l. th the variance of t:he block in a crevious frame that: is . -
similarly positioned and/or for the surrounding blocks of the 

previous frame. A mean vari~~ce value may be calculated for 

~~e blocks oi t~e previous frame and an error detected if the 

·.·ar:.ance value :.::ider considerat::.on is significantly larger or 

:s significan~ly s~aller ~han ~~e ~ean value for the previous 

::ame. 

:! che ~=ansm1ss1on cod:.~g scheme employs frequency 

::elat:e·i coeifi=:ent:s which represent: ;:he act:ual- values of the 

;:.xels ·..yi -ch:.-::i :: ~lock. :or :xample ~he •,rideo signal .:.s 

; 0 :~t:raframe coded ;JS .l !'lg .:oefficients. only, Che 

::::.a-chemat:..cal d.is-.:ribution of t~e t:::-ansmitted coefficients may 

::e direct:l ~i analysed. :!owever t:he coding scheme employed 

::u.ght not :-esult :requency related coefficiem::s 



:epresen~ing ~he actual 7alue of ~he pixels. For instance, 

:. f -:he -.:.::-ansmi ::-:ed signal :ep=esents -:he difference between 

-:he .::u::ent: :.::-a:ne and an 9arl..:.er ::ame, -=he actual pixel 

7al~es, and ~ence -=~e ~at:hemat:~=al dist:i~uc!on of :he 

=esul~!~g f:equency coef!~cien~s. =annot ~e obtained without 

:irsc decompress::.ng che =ecei~1ed s.:.gnal ::o produce the actual 

pixel ·1alues, and ':hen dividi~q the signal into blocks and 

t:ansforming t~e signal i.nto c~e f:equency domain ~o produce 

the frequency :elated coef:icient:s. 

10 r~ a preferred embodiment, action is taken to conceal 

a block if an error is idem:ified. This may involve the 

sub~titution of -:he detected block by a similarly positioned 

block in a previous frame or its motion compensated block . 

. :\lternat:ively, a new motion ·:ector may be calculated by 

15 averaging motion vectors .for ~he similarly positioned block 

and- surrounding ~locks :rom a previous frame to produce a 

~otion vector .::-elating -:o a block in the previous frame with 

which the current: block is to be replaced. 

The invent:ion will now be described by way of example 

20 only, with reference to the accompanying drawings, of which: 

~igure 1 shows a system for t=ansmitting and receiving 

compressed video data, :.ncludi~g a circuit for detecting and 

~oncealing ~rro~s; 

Figure : shows how an image is made up from a plural-

2: :.ty of blocl_ts; 

Figure ~ .shows a firs'C am.bodiment: of a circuit for 

!et:ect:~~g and concealing errors :or use in a system as shown 
.... 
-u Figure 1, including a processing unit; 

:igure 4 det:ails c~e operat:.:.on of the processing unit 

~O :hown ~~ Figure ;, for det:ect:i~g t~e presence of an error; 

:~gure 5 ~etails ~he operations of the processing unit 

Ehown :.~ ?igure ~. tor conceali~g an error. 

?igure o shows a .syst:em :.~eluding a second embodiment 

;t 3pparat:us re= det:ecting and concealing errors; 

?igure - .shows in great:er det:ail the apparatus shown 

:.~ :igure 6 :or ~et:ecting and concealing errors. 

1f i1Hii1ii1U! · 
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A system :or transmit~.:.~g compressed video-data over 

a transmission ;a~h !5 :rom a ::ransmit~ing station 16 to a 

A conventional 

71deo signal ~s ;enerated ~y a 7ideo sourc~ 1a. which may be 

a 7ideo camera. a ~idea :ape ?layer ~r similar squipment. 

~he transmiss~=~ path := ~as a :~~ited bandwidth, ~herefore 

·;ideo data is : o:npres s ed so 3.S ::g !::Je 
'-

retained ':olithin the 

available band~idth. The ~=ansmission · path may be a 

~elephone line, ; dedicated dig.:.::al :ink, a radio link or any 

~O other known mea~s of providing a communication channel. 3y 

convention, the compressed video signal is in non-interlaced 

form, ':oil.th eac~ 7ideo frame haying 288 lines with 352 picture 

elements on eac~ line. !n non-compressed form, each picture 

element has a :~mina~e value :epresented by eight bits_ of 

15 data, ':olith a s:ii"aller number of bits allocated to represent 

~ach colour di!:erence signal. 

~he ~1ideo data generated by the •1iaeo source 18 is 

=ompressed by a compression circuit 19 which may, for 

example, compress the video data in accordance with the CCITT 

20 ~.251 compressicn recornmendat~on ~lthough the invention is 

"" .:. ... 

~ot limited to ::his form of compression. According to the 

:!. 261 =ecommencia-c.:.on, the ·1ideo signal to be compressed is 

=ivided ~nto po=~ions =epresenting blocks of pixels of the· 

·.·ideo .l.mage. ~ach block iL c:ansformed inco the frequency 

domain by a !iscrete cosine transform .(OCT) and the 

::oefficients are -t:ransmitted. ~he blocks may be compressed 

~ithout =eference ~o ~ny other ~lock or frame (intra frame 

=oding) or wit~ =eiererice to another block or frame, in which 

::ase t:he OCT cceificients =epresent t:he differences between 

20 ::he compared bl~cks~ The orig::.~al video data includes eight 

:=its l u:ninance :or each oic-c:::e element location and t:he 

:::lock consists ~- an 3 :-: s a.==.lv oC picture elements. .~n --
:trray -~· co~t::. =::.en-cs .:.s si:n!.larly proportioned but t:he ..,.._ 

=es ol u-c:.on !.S ~-:.;ch tha-c a ::ii ::.i:num of cwel ve bi ts may !:le 

=equired ior .:: ;>articular ~ceificient, pl us a sign bit. 

=ompression is achieved because many of the coefficients will 

::ave values -.:: =ero and :nay, ~herefore, effectively be 



:qnored. An output circuit 20 amplifies and. where required, 

~odulates ~he compressed ~1deo signal, :hereby placing it in 

a =orm suitable :or :ransmission over :he transmission path 
. = 

:t is l!~ely ~hat :~e :evel =f attenuation suffered ~y 

:he ~ransmitted s~gnal ~ill be ==equency dependent, therefore 

an equalisation circuit :~ at ;~e _eceiving station provides 

compensation. ~he recei· 3~ signal is then de-modulated (if 

required by means not sho· .. n and amplified by an amplifying 

!O c:.rcuit 25. 

De-compression :s per!ormed by a de-compression 

circuit 27, arranged to perfor~ the reverse process to the 

compression provided by the compression circuit 19. Any 

errors introduced :.nto the signal, due to noise on the 

:s transmission channel 15, may =esult in corruption of the 

dat~. This would result in the corrupted data being visible 

on a displ-ay device 28. Thus, :~e overall integrity of the 

displayed image would be improved if the corrupted data could 

be detected and concealed in some way. 

20 ~o provide such a detec~~on and concealing process, 

-::he system includes an error detecting and concealing circuit 

:9, arranged ~o :deni:i!y a block of corrupted data and to 

=onceal chis ~lock of corrupced data by selecting an 

equivalen~ block from a previously ~ransmitted frame. 

25 A conventional video frame 31, as shown in Figure 2, 

:onsisi:s of -288 .i..ines with 352 elements on each line. As 

~ar~ oi ~~e H. :al compression procedure. the frame is divided 

:nto 1584 blocks, with sixty :our picture elements, in the 

:orm of an 8 x S matrix. ~ithi~ each block. 

;o A luminance block 32 is shown in Figure 2 and this, in 

=ombinat:~on wit~ i~s ~hree adjacent blocks, provides a macro 

~lock ~:. The ~aero ~lock ~3 :s shown enlarged, with block 

2-1 displaying a :~11 :iatrix ~= picture elements 35. :Ln 

:.ddit:.on. a :u1.:. ..:olour ;iict:~=e also requires the t:rans­

~ission of ~~o colour di=ference blocks per luminance block. 

:"!le error detecting and concealing circuit 29 is 

ietailed in Figure 3, ~~ which decompressed video data from 



.. 

~he .decompression c~rcuit 27 is =eceived at an input-port ~l 

:.nd ;:recessed -::.deo dat.a :or display on t:he display device :a -
:..s applied ~o a~ ou~put: ;or~ ~~- 7~e circuit 29 includes a 

:.:.rs~ ::nage s~==e .;3 and 3. ;eco::ld :.mage st:ore 44, '3ach 

::apable of at::cr:.~g a ·::..deo .:rame. A ·rideo ·..rr1 ::e 

::on~roller 45 cont:rols ~~e wr~~=-~g of 71deo data to the i~age 

st::ores, such ~~at:, a fi=st:: !rame :.s-wrLtten to irnase store 43 

and a second !=ame is ~ritten ~o store 44, while the first: 

:rame is being =ead from ~he _:.:.=st: i~age store 43 under ~!'le 

10 ::-ont:rol oi a •ndeo =ead cont:roll.er -16. .:'i.fter a full •1ideo 

:rame has ~een ~ritten to the second image store 44, the next 

•rideo frame :.s written to - -;!'le first image store 4 3, 

over..rri ting the previously wri t~en frame and an output signal 

:or port 42 is ~erived-by ~eadi~g the image from store 44. 

:s While dat:a is-being writ~en to one o! the image stores 

~3 or 44, said dat::a is also processed to detect the presence 

of errors. When an error is det.ected, blocks of data in the 

~mage stores 43 and 44 may be overwritten, under the control 

of a block overwrite col!_.troller 47. !n order to identify the 

.:;o ,;resence of errc=s, ~he input: i.mage data from port 41 is also 

supplied to a ~=ansform unit ~a. arranged to transform the 

~nput: i.mage dat:a i.nto f=equency =elated coefficients for each 

~lock of pic~u=e element:s. :n ~~e preferred embodiment, ~he 

~ransform unit: ;erforms a discret.e cosine transform (OCT) on 

25 the blocks of image data. The f=equency related coeft'icients 

:re ~hen supplied-to a processing unit 49. 

:n order ~o detect: the ;>resence of errors in che 

~ransmitted video data, the processing unit 49 is arranged to 

=alc':.!lat:e the ~ean and •rariance cf the coefficient •Jalues 

30 ~it~in each block. As these var!.ance values are calculated, 

~hey are supplied to a first var!.ance store 55 or to a second 

·:ar!.ance store =:5, thereby ~nsur!.:1.g ~hat: ·1ariance ·-1alues 

.:al-=ulat::ed :-or -:he previous ==ame are available to the 

.?=ccessing 

·:alues to 

uni-= 

and 

..; 9. The ·..zri -:.:. ::.g and 

==om stores :s and 56 

·:ar:.ance store controller 57. 

reading of variance 

is controlled by a 
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: : t:he ·1ideo infor:nat::.on supplied over the trans-
. = :.s ':Ompressed .:.~ a form such that, in 

addi-::.on t:o inc.1.'.!ciing spa-c:.all~· compressed coefficients, data 

=epresen-c.:.ng :not:ion ·1ec-:ors :or each block of compressed data 

are also suppl.:.sd, -:!le !nO't:ion ·:ec-:·ors are also supplied to 

~he error =onceali~q c~rcuit 2? 7ia an input port SO. 

~otion vect:ors are calc~la-ced by comparing a block of 

~icture element:s .:.n a currgnt: :rame with a similarly 

?OSi tioned block i.n a previous ==ame and with blocks, shifted 

by a plurality cf picture element displacements in both the 

:< and "l direct:i.ons. The :no-c:..on •1ector i.s not related 

directly to movement of objects within the original image but 

actually represents the closest fit, derived by comparing the 

block of interest with similar.blocks of the previous frame . 

A technique- for performing such comparisons in order to 

produce motion vect:ors, ~s disclosed in United States Patent 

~o. 5, 083,-202, assigned to the ;resen-c applicant. 

Thus, for each block of video data, x and y values are 

transmitted indicating a motion vector of the closest fitting 

20 block :rom the previous frame. These displacement vectors 

are supplied to a •1ec"tor-store write-controller 51, wherein 

7ectors derived f=om a f!rst ==ame are written to a first 

7ec"tor store 5 2, •1ec"tors : ram t!"le next frame are written to 

a second ·.rector store 53, wi:lereafter the first store is over-

25 written etc. Thus, vector values for the previous frame are 

available to -;~e processing :.mi t .;9, via a vector store 

=eading circuit 54. 

Operational procedures for the processing unit 49 are 

~e"tailed in Figure 4. As a result of the transform performed 

30 by t:=ans:form unit 48, a frame of coefficients will become 

available :o ;rocessing unit 49, which initiates its 

;irocessing procedures at s"tep :; 1. A question is asked at 

~t:ep 62 as to whether another. !:lock of the frame is available 

and, :or -;he :.:.=st block of a ==ame, this question will be 

:: 5 answered in t:he aJ;firmat:i ve. ~hen answered in the affirm-

ative, the mean value for the coefficients in the block is 

:alculaced ac st:ep ci3. The mean value for the coefficients 

~--

it1ltiiinr 



-;,f an 3x8 block is derived !:>y adding the ·1alues - of ::!'le 

=oef:ic~ents :::ge~her and then dividing by 64. 

At step ~~ ~~e variance ~f ~he values is calculated ~? 

3ubtrac~ing :~e ~ean value ~=om each coefficient value 

produce a di~~erence value ~or sach particular coefficien~. 

:'his difference ·1alue is squared and t:he ,,ariance is obtai:::ed 

~y adding all 54 squared terms. 

At step '55 the ·1ariance ·1alue calculated for ::he 

par~icular !:>lock- ::.s stored .:.:i ·1ariance store 55 or 56, 

:o depending upon the phase of :!'le particular frame under 

consideration. 

At step 06 a threshold yalue T is read and at step 67 

a question is asked as to ~hether the variance value 

calculated at st:ep 64 -is larger :han the threshold value_ T. 

! 5 The threshold ·:al ue T is adj us table or selectable by an 

operator and may be ·adjusted :o suit a particular type of 

video ~:ansmission. If the var~ance valu~ calculated at: step 

54 is _arger than the threshold value read at step 66, it is 

assumed that the block under consideration contains errors. 

20 .:.n that a large variance value ~as been produced due to the 

presence of errors. Thus, if '=he question asked at step 67 

:.s answered ~~ ::he affirmat:i •1e, :he block is concealed by 

~nvoking a conceal ~lock routi~e at: step 68. 

If the question asked at: step 67 is answered in the 

25 ~e9ative, a fur~her check is performed on the varian~e value 

:o determine whet:her said value =epresent:s the presence of an 

~rror. ?reviously, sa~d variance value was compared against 

~ t:hreshold value, which is appropriate for identifying very 

3evere errors :.mich produce •:ery large variance values. 

30 ~owever, a block having coefficients with a modest variance 

~ay still be ~:: error and suer. an error is detected if the 

·:ari.ance is siq::.ificant:ly different: :=om t:he variance values 

~f ~locks sur=cunding the block ~nder consideration, in the 

squi~alent posi~~on of a previous f:ame. 

~hus, at ~t:ep 69, the processing unit accesses the 

·.rariance store :or t:he previous frame. Therefore, if the 

•:ar.::.ance value calculated at step t:54 was written to store 55, 



~t:ep 59 accesses ·1ariance ·;alues f::-om store 56; The 

~qui ·1alent: ?OSl. ci-on co ~he !:lock under consideration !.s 

.:.d.em:i!:!.ed . "" anc. -: .• e ·1ariance ._.alues for it and the eight 

sur=ounding blocks are !:'ead !=om st.ore 56 . 

• ;t step -o -:!'l.e :nean ·:alue ? for t:he previous frame 

·:ariance ·1alues .:.s calculat:eci and a comparison of this 

previous mean ·1al ue is made wi. t.!l t:b..e ores ent ~1ari ance value, - -
at: step il. !! :~e value !or ~he ~lock under consideration 

.:.s great:er t.han -~:iree t.imes -:!':.e ?revious mean value P or 

:o smaller t.han t:::.e previous mean 7alue P divided by three, it 

~s assumed t~at :he block ~ont:ains an error and ~he 

=oncealing algorithm is again ~~voked. Thus, if the value is 

greater t:han three times the previous mean or smaller than 

said previous rnean di~ided by ~hree, the question asked_ at 

15 step 71 is answered-in t:he-a'"?fi::-mative and the conceal block 

!:'outine is called at step 72. Alternatively, if the question 

asked at.step i! is answered.:.~ t:he negative, the block is 

=onsidered to be error free at step 73 and control is 

!:'eturned to step :52. Eventually, all of the blocks for a 

20 ~areicular f=ame will have been considered and the question 

asked at step 62 will be answered in the negative, returning 

=ontrol ~o ·st:ep ol and placing the processing unit 49 in a 

state ready for ~he next frame of coefficients. 

T~e·concealing routine which may be called at step 68 

25 ,:>r- at step 72 is detailed in :'igure 5. For the purposes of 

-:his example, i ~ :.s assumed that image da.ta is being written 

-:o image store 43 aµd that -:!le processing unit 49 has 

.:.dentified a block of image data which contains an error. As 

1ata is ~ritten ~o ~mage store ~3, ~reviously processed data 

.::o .:.s read !rom imaqe store 44, thereby providing a video output 

signal -:o output port -12. A period of time is therefore 

;vailable during which modif.:.cat:ions may be made to the image 

~ata sto::-ed !.~ s~ore 43, before said data is selected by the 
-=utput ~cntroller ·46. As image data is written to store 43, 

;: ::ot:ion \•ectors are written to '-·ector store 52 and, similarly, 

~s the ~riting ot image data is switched to image store 44, 

-:he wri~~ng of =otion vector data is switched to store 53. 



Thus, an error is detec~ed by che processinq-unit in 

a ~~ock vf ~~age ~ata ~hich ~as been ~ritten to the i~age­

store 43 and ~~e ~rocessing ~ni-: 49 is ~ow required to effect 

;rocedures to ==nceal t~e er=== before this data is supplied 

~o -:!le out:put 42. 

..\t step -3! of ?igure -;he vector st:ore 52 !.S 

accessed so as ~o read the mot~on ~ec.:t:or for tha equivalent 

block of the previous frame . 

. At step c2-the motion ?ectors for the eight surround­

!O ing blocks are =ead from vector store 52, thereby providing 

a total of nine :notion ·rectors -:o the processing unit 49. 

At step 33 an average motion vector is calculated by 

adding said nine values and dividing by nine to produce an 

averaged motion •1ector for accessing image data of -the 

:s previous frame. Thus, the average motion_vector identifies 

the position of a block in the previous frame which, after 

being moved in ~~e x and y direc~ions by amounts specified by 

the motion vector, provides a c~ose match to the block under 

consideration in the pr~sent f=ame. 

:o Thus, the aver~ged motion vector identifies·a block of 

data in the previous frame which, at this point in time, will 

~e held in image s~ore 44, ;:he store presently being read to 

provide an out?Ut: signal. :'!1.us, at step 85 the dat:a 

identified in st:ore 44 is- =ead by the block overwrite 

25 controller 47, in response to i~structions received-from the 

processing uni~ ~9, and ~r:.~ten :o the block under 

=onsideration ~~ :he input image s~ore 43. 

:t is i~port:ant: to not:e ~hat: the block read from the 

vutput :..:nage ::;:ore ~4 will :10\: ::ecessar.ily lie within an 

30 original block ~oundary, given :hat the motion vectors are 

specified for p~cture element ;ositions. 

~ i:: - .. 

After .:he image block has ~een overwritten, control is 

=eturned to s-t:e? o2, 3llow.ing a~other block to be considered. 

?igure _ :shows a "!St:em :!.n which -:he compressed 

transmit~ed siqnal comprises ==equency related coefficients 

;:hat represent: ~~e actual pixel values of the frame. Little 

or no further processing of the :CT coefficients is therefore 
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=equired before ~hey are input ~o the processing unit 49, as 

shown~~ Figure .. ~he operation of the circuit as shown in 

?igure 7 ~s ot~erwise che same as that shown in Figure 3. 

~~e decompression ci==ui~ 27 may include some 

::onvent::.onal =o=::i of error :::ecking, for instance error 

=orrect:.on code checking ~eans. In ~his case, the 

1ecompression circuit flags a macroblock or a Group of blocks 

~GOB} ~hat is ~dentified as containing an error, (a Group of 

blocks comprises a mat:ix of l l macroblocks by 3 

10 ~acroblocks). Only those blocks of a flagged macroblock or 

GOB are passed ~o the error detecting and concealing circuit 

2 9 to determine which block within the macroblock or GOB 

contains an error. Those blocks that are not corrupted may 

~herefore be retained, whereas ~hose blocks in which an error 

~s detected-can be concealed. 
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A :nethod of detecti~g an error in a signal 

=epresentinq a ·::..deo image, co::iprisinq: 

::-ec ai vi :ig :=locks of :::-squency =elated coef fi ciem::s 

=epresenting =espec~ive blocks ~f the image; and 

analysing t:he statistical .:ii_stribution of said coeffi-
-

cients within a block to detec~ the presence of corrupted 

:iata. 

~O 2. A method according to claim 1, wherein said analysing 

tep involves calculating the ~ariance of said coefficients 

in a block. 

3. A method according -:to :laim 2, further comprising 

:s comparing the calculated variance of a block with a predeter­

mined threshold value, an er:or being aetected if t:he 

calculated variance exceeds ~~e predetermined threshold 

value. 

20 ~- A method according to claim 2 or 3 further comprising 

·::omparing the calculated varia~ce of a block of a current 

=rame with the variance value{s, calculated for at least one 

similarly posit~oned block(s) :..:i a previous frame, an error 

~e..:i.ng detected if the calculated variance for a blo~k of the 

ZS .:urrent :rame di-ffers :rom t:~e variance of the similarly 

positioned blockts} of a previous :rame by a predetermined 

amount. 

... 
~- A method according to any preceding claim f u r t h e r 

30 =omprising firstly dividing t!le signal into a plurality of 

:;ior'tions corresponding to respec'::l. ve blocks ( 3 2) of an image; 

3.nd t:ransfo;-ming said portions :.:i'to blocks of frequency 

:elated coeffic~encs. 

35 :J. Apparatus for identifying the presence of an error in 

3. signal represen'tinq a video ~~age, characterised by: 



... 

.: 
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means (49) for analysing the statistical distribution 

of frequency related coefficients representing respective 

blocks of the imaqe to identify corrupted data. 

5 7. Apparatus according to claim 6, wherein said analysing 

means includes means for calculating the variance of the 

coefficients in a block. 

8. Apparatus according to claim 7, wherein said analysing 

10 means includes means for comparing said variance value 

against a predetermined threshold value. 

9. Apparatus according to claim 7 or 8, wherein said 

analysing means includes means for comparing said variance 

15 value against variance value(s) obtained for at least one 

similarly_positioned block(s) in a previous frame. 

10. Apparatus according to any one of claims 6 to 9, 

including means for storing image data and means operable in 

20 response to detection of an error within a block to 

substitute for that block a stored block from an earlier 

frame of the image. 

11. Apparatus according to claim 10, including means (52, 

25 53, 54) for_ reading motion vectors included with transmitted 

video data, and processing means (49, 47) for concealing 

blocks identified as containing errors by selecting a stored 

block in response to said motion vectors. 

30 12. Apparatus according to claim 11, wherein a new motion 

vector is calculated by averaging the motion vectors 

associated with similarly positioned blocks within the 

previous frame. 

35 13. Apparatus according to any of claims 6 to 12 further' 

comprising: 
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means { 48) for first:ly di vi ding a siqna:i _into a 
-

:;>l urali ty of por-:ions corresponding to respective blocks ( 3 2 l 

of an i:naqe; and 

means (48} :or transfor~inq said port:ions int:o blocks 

~f =requency ~ela~ed coefficien~s 

·. 

.. 


