2256557 1 SYSTEM AND METHOD FOR KEYI NG VI DEO | MAGES This invention rel ates

to an image processing systemand nethod. Mre specifically the |nvent|
relates to an image processing systemand nmethod in which a S;L 55551?‘
foreground image is keyed into a backgroundiinage. Keying systens are

wi dely used for picture editi.ng and conp05|t|on in teIeV|S|on and are used .

to key a foreground i ngy AND ERTR ! DE xGBsSkeyi ng
system may be used for keying letters or 10 other characters formng a
caption into a picture to provide information relating to the subject

matter of the picture. In such a case video signals representing
t he characters, Thlsehameatﬂqntteiatesatoranzﬂmaggeptbcesslﬂg/sgstemurce
such ggs a 15 character generator, for exanple the character
generator sold Bndsmetieod.t hddaredspeanflw\lﬁlfmhev%awemta}m acelbates

sel ected, the generator not only provides the video signals representing
the character wtehamyinage cpredessing gysatemnand gethod ipytwhickeoa

al so provides internal control signals K which are used to key, the
charact ef or forkQreargundddnageyis keyed éﬂﬁ@ravhmﬁkgﬁgﬂkﬂslméﬁﬁesent|ng
a background matte B. Nornmally the background matte B is a unlforn1black
The resul ting cdreyhed §r§ﬁams|§rsuwaé yfess for pigiuxe gditing andt her

rocessi ng by other tel eyision
P g vy comp051tgon in television and are used to key a

foreground image into a background image. For example

o a keying sYstem may be used for keying lette;s or

10 other charactérs forming a caption into a pictﬁre to
provide information relating to the subject matter of -—

the picture. In such a case video signals

representing the characters, as selected by the

operafor, are geﬁerated by a éource such as a

15 character generator, for example the .character

generator sold hy-ﬁs under the trade mark "Y“CYPHER".

When a character is selected, the generator not only

(U provides the video signals representing the character

which may be regarded as foreéround signals F, but it

20 also pro§ides internal control signals K which are

used to key the character or foreground video signals

over other video signals representing é background

matte B. Normally the background matte B is a uniform

- black. The resulting combined signal is output from

25 the source for further processing by other television



2 inage processi ng apparatus. The control signals K are al so used within
the source to key video signals representing white (value 1) over video

signals representing black (value 0) to produce a key signal 5 [err]
which is output fromthe source for extgrnal use together with the conbined
signal.. Thus, the output of the character generator conprises the video

signal repr e%ﬁtah%t ge&cgsgir@‘e%;{%ﬁé@gnd--igxa&.e&&%f&frs‘iﬁﬁa?%f/k%@%”d B.

t oget her wit xtern The “extern err] is

used subseqyepbl Yusbd W{€hLA! Hé CWdudcas M | kelpe Peaebl befighaigr eat er
detail hereinafter. At present it is usual to performthe keying or the

foreground Frgpeesehtitrgkanoivd MprauB Wihhi vdie kpideo SPYhEEs

charact er generator  using a l'inear .interpolating circuit .in mhggzj-
the internal repeecentdimtdFadkl (valuen &S €8 ppbaupel o ixwy coighhiici ent™
The video V which is the result of the interpolation can then: be '
reprasented BywiMich is output from théesblurce for externdll)ukk is al so
usual for the control signals Kto have a maxi numval ue, which may be 1 or
| ess than 1, tébgethiexelwitlyitiye webhbinede sigmalt er Thes,ethe esutputhe vi deo
signals F and to have value O for pixels within 25 = the background
matt e B, -excefit ther charawtem gehelmtor comprises the video signal
representation V of the foreground’?'keyed over the
background B together with the'external.kéy o<, The
10 external key « is used subsequently- in external v
circuitry as will be described " in greater detail
hereinafter. |
At present it is usual to perfbrm.thejkeying of the
' foreground F  over the background'mAtte B within the
s source character generator ' usingff a'-_linear
interpolating circuit in which the internal control
signals K function as an-interpqléting'co—efficient.
The video V which is the result of the interpolation
can then be represented by - ' o \y
20 - . V=F.K +B(1=K} . (1)
It is also usual for the control signals K to have a
maximum  value, which may be 1 or less than 1, for
pixels lying within the character representéd by the
video signals F and to have value 0 for pixels within
25 the background matte B, except fof”aﬂzpne round the

‘boundary of the character over which the control



boundary of the character over which the control 3 signals K decline
gradually fromthe maxi numvalue, eg 1, to O to produce a soft edge between
t he character F and the background nmatte B. As is well known, this
so-call ed soft edged keying ¥s: ‘enpl oyed. tq reduce 5 - al i asi ng whi ch
woul d ot herwi se arise between character and background. The maxi mum val ue

of Kwll be I. %?Q del-RRO ' i e | n :
transparently \%Qiﬁ%ﬁ e I%ac gr%%dé%f&?éfgy %g@ ﬂ"llg i@%’e‘?ﬁ Cl g%?q%'i n1he
above expressiqgn @5 § EBYF%Q%%&@ a sof¥2kHEge HetWier M8’ charatudi it
wi |l be understood that simlar soft edging will also appear i1 n the

external key signghd [€hé]babRgtbanac aianNs.Ng a4 avd ngs1 T RHbGH , 1eNisnd
1(B) -45. - together illustrate a character generator or source of the

above~descri bedd-atan 16@NHIFONRAded JREFIALE B8 @HpLéysadat ageduce
represented by the above expression for V and also to generate the above

menti ongd ext erdpiakiNg[wiidh whohldhstieowise anisbecbdtasengeharacker
in the formof schematic functional diagrans in which different circuits

el enents are reH@Esbackgrbuntl.ocithe deantiminedvajubund iKMaillybkolless
denoting the nature of the respective circuit elenents. Specific
than 1 where a foreground image F is to be combined
- transparently with the background matte B. Thus the
coefficient K in the above expression for V may have
kjllo | values in the range: |
0LK<1

and it will be understood that similar soft “edging

will also appear in the external key signal «.
In the accompanying drawings Figures 1(A):and 1(B)
15 together illustrate a character generator or source of
the above described form, conditioned to generate an
output video as represented by the above expression
for V and also to generate the abéve mentioned
U external kef <., All the Figures in the drawings are
20 in the form of schematic functional diagrams in which
different circuits elements are represented by blocks
- identified by functional symbols denoting ‘the nature
of the respective circuit elements. . Specific
explanation of individual functional units in the
25 drawings is considered to be unnecessary for an

understanding of the invention by those possessed of



expl anation of individual functional units in the 25 drawings s _
considered to be unnecessary for an understanding of the invention by those
possessed of 4 the appropriate skills. Returning to Figure 1(A) it wll
be appreciated that where K = 0 pixels i{;the video image V will relate
solely to the matte background B. where = 1 pixels 5 in the video

oi xels i t hi P GERFBPERELe” SR L0 den 1 and 0, the out put vi deo
specil CaseraaretthE B HAREE AP M A APRrRBANR nat (e
R e o BT RAPRLBIAR G el MBI ¥ iy iedate T T
e T s o i S PG D A S & oL T
trackst hat ofipK R NGridb zqrﬁ#er‘p- Kil19 Ny AR 0.s L $X IS Nalpkey

[err] is used by external circuitry to key the video signa out put from

the source | Foretfround ¥hdeactied"d &d@wnféﬂg%fxahgt- wien4H ¢hdry be
regarded as arbitrary external background Bg. In this : _
- soft edges, where K is between 1 and 0, the output

video V will include a contribution both from F and
from the'baceround-B. In the special case where the ;
10 bacquouﬁd matte is black-qf value 0, then the term fkj
B(1-K) will remain.o0 regardleSS_of'the value of K, but
the term F.K will diminish with K at the soft edges,
thereby "darkening" the .'chafacter; in effect
increasing the contribution from black; It will also
.15 :be_éppreciated from Figure 1(B) that the value of «
will track that of K, being.non—Zéro where K is non-
zero.
The external key « is used by exte:nél circuitry to
key the video signal V output'frbm the.sourCe into _;D
20 - video signals representirig a picture which ‘may be |
regarded as arbitrary extern61 background Bg. In this
way a resultant picture R is prodﬁ¢ed_¢omprising the
background picture Bg and the foreground character F.
The external keying of the video V into the arbitrary
25 external background Bg has ‘hitherto usually been

performed by another linear interpolation process as



way a resultant picture Ris produced conprising the background picture Bg
and the foreground character F. The external keying of the video Vinto the
arbitrary 25 external background Bg has hitherto usually been
performed by another |inear j{mnterpolation @ocess as-~ 5 illustrated in
Figure 1(c) to produce the result: [err] Bearing in mnd that from equation
(1) herei nabove MIlustiated( inKFigme tihle)aboo eprgducieothieordswhons 5

that any contribution of the original background matte B in the signal Vis
multiplied by [err] As nentioned RereirndboveBp(kek}s within the soft edges
are darkened towards bl ack by the keying perforned within the character
source. |n ot herBearimg piremdndn thed Sfotam lequatiengélyutiemeimaimvae

char a{tler source include an inseparable contribution fromthe bl ack
background of t e PeFtE. +TR{AEKIr &hemcthesabove gmiationofierhR shasisal

i nterpol ator includes the black background contribution in the soft edges

t hereof Pn addi tthat (any ssontribpeian: @f felre REkGLBAAJPRGRIFOUNR Jafitek
contribution is therefore a spurigus signal, whjch may be seen as hal os_or

‘shadows in the fesimtthgagdomalyy| i MEARMRA BY &7t of A%t BeRtd RSl | y

feint they are neverihel ess visible and.,can_be disturbin
y here{nabove pixels w%tglnlkhe soft e geg are darkened

towards black by the keying performed within the
character source. 1In other words pixels in the soft

\_ 10 | edge output from the character source include an
inseparable contribution from the blaék background of
thg matte. Therefore, the result signal R from the
external interpolator includes the black background
contribution in the soft edges thereof in addition to

15 the external background Bg and this black contribution
is therefore a spurious signal which may be seen as
halos or shadows in the result image R. Whilst. these
unwanted artefacts are usually feint they are
nevertheless visible and can be disturbing.

20 Similar problems can occur in other systems where two
or more keying operations are required over the same
area of a picture, for example in systems such as

~described in our British Patent No. 2,113,950
(equivalent USA patent 4,602,286), or in systems in
25 ~ which different foreground objects can be internally

keyed over two copies of the same background picture



20 Simlar problens can occur in other systens where two or nore
keyi ng operations are required over the sane area of a picture, for exanple
in systems such as described in our British Patent No. 2,113, 950
(equi val ent USA patent 4,602,286), or gn systens in 25 whi ch different |
foreground objects can be internally keyed over two copies of the sane _
background ghgt.uge outﬁnﬂﬂd.éﬁbdﬂ&é&lt byP! QaeRh AN ¥ Nicdidid | L4088 fading
bet ween one stanped copy and the other.” The object ‘of the present Tnvention
is to reducgethiteh AL BHMSEE bOPY Snddfe SWERes 111 ustrated above. 5
According to one aspect of the presént invention there is provided an i mage
processing Mt SHjEVMIGS| tHe pridderit SDwwEALObnl RO datadukeMind a first
keyer is provided for keying first foreground data representing a flrsquﬂ
foreground probeeni b bBpudii e egignits daich 1ds illusepatediabigre. first™
background 1 mage of a matte of uniform col our in  accordance -wth

a HSirst inteopding ¢o onef bispeutt dH theoduoesént sinkeped onmgdexiat a
representing the first foreground i nage keyed to the first background i mage
for output ds prostidedigen 1hmage pideesding sylsrent icomprisdtes; aan _

I nterpol ati on coefficient generator for generating in dependence on said
first interpbrati souwrasd fofi tmage gt aiedwhich a first keyer is

- pr¥ovided for kéying first foregroundfdata.repiesenting
a first foreground image with first-baékground'data
10 = representing a first background”imagé_bf'a matte of
uniform colour-' in aCCOrdahce' 'with a - first
interpolation coefficient to produce first keyed image
data representing the first foreground image keyed to
‘the" first background image'for 6ﬁt§ﬁt as first image
15 . data from the first source; an interpolation |
coefficient génerator for génerating in dependence on
said first interpolation coefficient a generated
~ interpolation coefficient for'dﬁtbut from the first
"source in association with’Séid fifst'iﬁa§e data; a - _\ﬂ
20 . second source of image'data for proﬁidiﬁg_sécona'image
data representing é second image;-é mmltiplier for
' weighting'the-seccnd image déta'in'dependence'bn said
"generated "interPOlatién éoefficient~-'to 'préduce
- weighted seéond image data; .an& ﬁa_ combiner for
25 . combining said firSt”image data'with Said Weighted

seécond image data from said multiplier to produce



i'nt-erpol ati on coefficient for output fromthe first source in association
with said first image data; a 20 second source of image data for
provi di ng second inage data representing a second inage; a rmultiplier for
wei ghting the second i mage data in dependercce on said. generated
interpolation coefficient t& produce weighted second inage data; and
a conbiner fotofbined imade ndagassaepreisesit impgeheafaregirbusal dmegght ed
second imge data fromsaid nmultiplier to produce 7 conbi ned i mage data
representing thénf ecadrimatti omegithn thenfsiewindnimage .t he second i nage.
According to another aspect of the invention there is provided a nmethod of
processing i nagacdargindeosahoth8r aspectmuf dilgy: iiveghhgon tdiere is
foreg{gund data representing a first foreground image with first background
dat a representi pyoxideda pedidpd ofl precessing smage dRtani tdenmssiled in
accordance with a first inter- polation coefficient to produce first keyed
i mage daéia 10 compapmagmnt i keving fiirst iforegronnd daje xepresenting
first background image for use as first inage data;, generating in
dependence on sai E¥rstst fomegnoind | tnageeMith efit ratydrackgraund data
interpol ation coefficient associated with said first inmage data; providing
15 second repagsentding aefrictht bagkgxousisk olmagdenife;a matte of
uniform colour in accordance with a first inter-
polation coefficient to produce first keyed image data
) 10 representing the first foreground image-keyed to the
first background image for use as first image data;
generating in dependence on said first interpolation
coefficient a generated interpolation coefficient
associated with said first image data; providing
15 - second image data representing a second image;
weighting the second image data in dependence on said
generated interpolation <coefficient to produce
weighted second image data; and combining said first
W, : image data with said weighted second image data to
20 produce combined image data representing - the
. foreground image in combination with the second image.
According to another aspect of the invention there is
. provided an image processing system comprising: first
- interpolation circuit means for keying data comprising
25 . a first foreground image over data comprising  a

background matte of uniform colour by employing a



wei ghting the second i mage data i n dependence on said generated
interpolation coefficient to produce weighted second inmage data; and
conbining said first image data with said wei ghted second i mage data to 20
pr oduce conbi ned i mage data repregsenting the foreground inmage in
conbination with the second i mage. According to anot her aspect of the
‘invention tBereti SnpePPiert Bon | GBEEFRCAGRRS] b &S CTREOPRLI 8t i%n first

i nterpolation circuit neans for keying data conprising 25 a ftirst

foreground cifeggtovReansat foOr@Ersiitigd Back8eoHAd 1wt éepBh avnidpr m
colour by enmploying a 8 first interpolation coefficient]; secon

i nterpol ati epe€fieientEadn EaLdEHNGtd it SGsOTEl { Hh S DOk 81 E9Bngoef fi ci ent
fromsaid first interpolation coefficient; a divider for dividing the dgﬁa
out put of tdedfimisler> for diRtielinnd athen dattd réUtput HFanshe Byrstsaid
second interpolation coefficient; and third interpolation circuit neans
for Skeyi ng ihberpuolptticiat a eirctiie di weisovebydat &diapr esgstioMd a -
further background i mage by wei ghting the output data of the divider and 10
t he furtheriheekpodanddnmageedfiaisneppl aydnglsiird savoadpbbhhaeipel ation
coefficient, such that the individual effects of the dividing and the
wei ghting ofirbeidatwmeanspufonf kéwihigrsthent enpphuati datei rofi t the
divider over data representing a'further background
image by weighting the output data of the divider and
10 the further background image data by employing said
second interpolation coefficient, suchi that the
individual effects.of'the*dividingfand the weighting
of the data output of the first:interpdlation-cirCuit
means are mutually cancelled, the third interpolation
15 circuit means thereby producing data representing the
first foreground image keyed over -the further
background image. .
- In a further aspect the invention provides én image
processing method comprising: keying ‘data comprising R
20 a first foreground image over data cdmprising a
background matte of uniform colour by employing a
first interpolation coefficient to produce keyed image
data; deriving a second interpolation coefficient from
said. first interpolation coefficient; dividing the

25 keyed image data by said second interpolation

coefficient to produce divided image data; and keying



means are nmutually cancelled, the third interpolation 15 circuit neans
t her eby producing data representing the first foreground i mage keyed over
the further background image. In a further aspect the invention provides an
i mge processing nethod conprising: keying data conprising 20 a first
foreground inmage over data-conprising < a $qackground matte of uniform

col our by enpl @¥engaa viided Ilnﬁaegrg@olaétan #2ehf 1 gheat s:e ﬂf?yeag
i mge data; deriving a second interpolation coefficient ron1sa|d i rst

interpol ation ¢eeithed ephckdrohdd imegeS by weiRdind MR EBhA ady
said second interpolation coefficient to produce divided i rage data; and

keyi ng the dimsgéeatr@oandatthedi EQxddier ropergeblndg indds t Bata by
backgggund i mge by weighting the divided i mage data and the further
g

background i mgapdaydinty saployerprrhi inseepod atiier pedet £ ooieaef fawdient
such 5 that the individual effects of the dividing and the weighting

of the keyed i thgt die andimiidiall yeffeceld esff theeiddidimgiuahdg thee a
representing the first foreground i nage keyed over the further background

i mage. 10 weightlioie anfl fthéhekeleal uriesagd tdztanvapei omuanm ey
forth with particularity in the appended clains and together with
advant ages t hecamicelildd bettvareby producing data representing the
first foreground image keyed over the <further
. background image.
K«’lo The above and further features of the invention are
| set forth with particularity in the appended claims
and together with advantages thereof will ‘become
clearer from consideration of the following detailed
description of exemplary embodiments of the invention
15 given with reference to the accompanying drawings.
In the drawings:
Figure 1 illustrates a simple character generator at
(a) and (b) and a prior art external keying process at
o/ | (c) as previously discussed hereinabove.
20 Figure 2 illustrates a simple external keying system
~according to the present invention;
Figure 3 illustrates a system including an external

.-keyer for keying overlapped foreground objeécts onto




clearer fromconsideration of the follow ng detail ed description of

exenpl ary enbodi nents of the invention 15 given with reference to the
acconpanying drawings. In the drawings: Figure 1 illustrates a sinple
character generator at (a) and (b) an¥a prior art external keying process
at (c) as previously discussed hereinabove. 20 . Figure 2 illustrates a
sinple exterpal keying systemagcording to the present invention;, Figure 3
illustrates §$§?§ﬁ %ﬁ%%%%?ﬂ&n M external keyer for keying overl apped

Lgéfgﬁf’?’ﬂ& i, Lﬁm%@ei%ﬁ%”ﬁ?ﬁg%ﬁﬁfﬁi et
i ' ' he. s. ackar ot . 5

Fadi ng bet weBSYeHo St ReyAe tat S trerthy BLebsia By el to!
foreground | PRABedvd Pl O 3P Chie NEARLbaREPINACHREC RS el dal 1Tt
a conventional eyirng cir It. Further refrerenceé w now be nade to :

Figurgs 2 tofgdy%g betfgeﬁhﬁh CSQEEa@Hdwldfa“‘ngs* whi.ch illustrate

several different exenplary enbodi nénts of the invention. Turning first to

Figure 2(A), plileh 6 §hhusicraitah aaSuystBn Nthughien § FBkagPdliqal or

so-cal |l ed downstream keying circuit acCording to the iInvention.
image is pre-processed  before - being . delivered

 externally to a conventional keying circuit.
Further reference will now be made to Figures 2 to 5
10 of the accompanying drawings, which illustrate several _W¢/
different-exemplary'émbodiments of the invention.
‘Turning first to Figure 2(A), there is illustrated a
system -including a simple ~externalr or so-called
downstream keying circuit'accdrding to the invention..
15 The keying circuit of Figuré 2(A) operates on the
video V output from the character source of Figure
1(A) under cohtrol of the key « output from the source
shown in Figure 1(B). There is a second video inﬁut
in Figure Z(A),ngmely a picture which can be regarded._ o/
20 | as an externél arbitrary - background Bg. It will be o
noted that in the downstream keyiné circuit of Figure
2(A) there is no multiplying circuit in the input path
for V, as there would be if_thé keying circuit.were a
linear interpolating circuit such as used hitherto and
25 ‘illustrated in Figure 1(c) of the accompanying

drawings. The Result which is output from the Figure



15 The keying circuit of Figure 2(A) operates on the video V output
fromthe character source of :Figure 1(A) under control of the key [err]
output fromthe source shown in Figure 1(B). There is a second video input
in Figure 2(A) nanmely a picture which can be regarded 20 as an
external arbitrary background.Bg. It will be noted.that in the downstream

keying circuit 9 ‘E%)‘ ti:fsﬁfe L Sq I Rl Y1 i 4. 10 the input
path for V, as %gﬁe %ﬁf‘% € |n# elizjyésn ﬂcizllé%lcg th&%r %%Lgln%%'r
interpolating circuit such as used ﬁi;hgrr,_oB@n?lz_@ illustrated in
Figure 1(c) of the acconpanying draw ngs:” The I%esult whi ch i s out put

fromthe Figure 2(A) downst Y& &S+ 0B gany t he equation: [@gfy]
(1) afikif B =0 in equation (1), then substitEtin for V5 andﬁ[)err]

gives.lerr] Thatajhg §£ Bay ot h& Eﬁ%ﬁ'ﬁid% Oq;‘lt)p,u'[tﬁéﬁr%ﬁﬁgti’éh%ﬁ?@ f‘iﬁy &f
circuit of Figure 2 (A is the foreground keyed onto the external
backgroumd Bg wighane gewksi bution 10 fromthe original background B,
which is the desired résult. The condition that B=O inplies that the
"internal" background B in the vi dgo= &K es@y eIRy.the first -
That is to say, the result R output from the external
Keyer circuit of Figure 2(A) is the foreground F keyed
onto the external background Bg with no contribution
\'/ i0 | from the original background B, which is the desired
result.
‘The condition that B=0 implies that the "internal"®
" background B in the video represented by the first
. video V signal is black matte. However, the CC.IR
15 specification fof broadcast television signals
specifies- a. luminance value 16 for black, and the
second video signals representing the "external”
arbitrary background might have black equal to sixteen
. in the scale of luminance signal wvalues. In this
20 event as illustrated in Figure 2(B) | of the
accompanying drawings the black "offset" value of 16
would, in practice, be subtracted from both video
signals V and Bg before applying them to the keying
circuit, and would then be re-added to the Result.
25 The circuit of Figure 2(B) can be simplified to the

‘circuit of Figure 2(C).



video V signal is black matte. However, the CCIR 15 specification

for broadcast television signals specifies a |um nance value 16 for

bl ack, and the second video signals repr esenting the "external" arbitrary
background m ght have bl ack equal to sixteen in the scale of |um nance

si gnal val ues. In this 20 event “as illustrated in Figure 2(B)

of the acco yis i,g &'hﬁib Rk S8l " avalue oF 16 waul in
practice, be su t'g'gl%ieg{éﬁf\%ﬂlom%bot Vi eo.ls:f%hzfés“ 5@%3%_%) btéf'o)r%ligpp yi ng
themto the i | &g Ui i grigh goulig, th 3. /1€~ A t 0L .. 25
The circuit cl‘):?ilginguéraé&g(Bgslcan b%DsilSrlpl [ ?ng'ectag t hgggﬁrcg?{bﬂgf$%?§ re 2(0).
The ‘i nvent i og jWQErbriée UhddinEEs2pBY Gﬁftf%i‘iéﬂﬂ.‘&oi&i%fvééﬁn?&geﬁt@n@gs in_

digital "form conprising different channels for differen ol our .

conponent s equW\GrORdEB. IhNthiksspredifiiceiic the M&f%&%ﬁ i§ 5 T
confined to one channel, assuned to be the Y channel of a system " For
such s syst egdnfined odpooAa! chanmyll esessuRedCitohasfe e VRl dRahbieli Nt he

scal e 0-255), as already discussed. For U and V components, the CC R
speci ficati opfpacYUV aystdie. vatare diitth (sagsystem fthe Y coimpenead €0 to
255) for zero chronmm, and appropriate neasures for dealing with the offset
are requiredriepresent dnkhdk diesnthe whlve 16 S(in! thecsoalde0albs)s
- as already discussed. Fdr U aﬁ_d "V -components, the
CCIR specification prescribes :th_e'yva_lue 128 (again on
10 ' the scale 0 to 255) for zero chroma, and appropriate i U
measures for dealihg with the offset are required in
the U and V -c_.harine’ls also. . Similar considerations "“
apply to the generation of'-.the -:éxternal .keying signal
« from the internal key signais._K, :
15 Figures 3(A) ,  3(B) and 3(C) illtst_:r_:_éte .a'-system for
keying overla_pp_ing foreground objects f‘l and F2 onto
the same background B, followed by subsequent keying
of the output over an external '_a;:'_bitrary background
Bg. Figure 3(A) shows the circuit components for | w
20  keying F1 and F2 and B, Figure 3(B) shows the circuit
components for geherating -the external key «, while
Figure 3((:")' shows -i:h’e ‘external k’eyirig ~circuit. The
video output from Figure 3(A) is_,re_pz"esented by:-
VvV = {F, K, +'B_(1.-K1)](1-Kz) + F, K,
25 _ = B(1-K;) (1-K;} + F; K, (1-K;) + Fp K,. == - : (3_)

- The key signal output from Figure. 3(B) is represented



apply to the generation of the external keying signal [err] fromthe

I nternal key signals K 15 Fi gures 3&A), 3(B) and 3(C) illustrate a
system for keying overl apping foregroundlgbjects F1 and F2 onto the same
background B, followed by subsequent keying.of the.output over an external
arbitrary background Bg. Fi-gure 3(A) shows the circuit conponents for 20
~keying F1 and Fgand R, Fi ur(q__fgzly).,slp\_/vs the circuit conponents for
generating the external kg%'[err] whi | 8 Figure 3(C) shows the external

keying circuit. rEhg i flegeOfbRied HHR KIS Bié) ohdy" RF teroRYthel €7 ']

25 ) (3) The key signal output fromFigure 3(B) is represented
by: - [err] flit-at | bebent efot hﬁi_lt{:igﬂy}irhé ERaged YiRUFIYurd o5y Bhe
firstggf the two nultiplying stages in Figure 3(B) because the video Signal

for bMck is 0. because |theVi vidébssifgaanotrer WlricK his eyt ernal or
downstream keyer circuit of Figure 3(C) is exactly the sane as that shown

in Figuse 2(Art aidl tdkdo e motedcthatdehet externedarcit rdpvmetpébnet
val ues of black as discussed hereinabove in relation to Figures 2(B) and 10
(O . Since thekeygpr ecBfEhitowfstFispmdegéC)i ds hexachtyathehatame &sgure
2(A) it follows that the result
that shown in Figure 2(A) and that similar
considerations regardihg the offset values of black as
discussed hereinabove in relation to Figures 2(B) and
\ 10 (C). Since the Figure 3(C) downstream keyer is the
same as that in Figure 2(A) it follows that the result
R of the external keying operation performed-in the

. Figure 3(C) circuit is again represented by the

equation:
15 . R =V + Bg(il-«).
If B = 0 in equation (3) then substituting:
R = F, Ky (3-K;) + F; K; + Bg (1[K(1-K;)+K;])
= F; K; (1-K;) + F2 K; + Bg (1-K,-K; + K, K;)
U . =F; K (1-K;) + F; K; + Bg (1-K;) (1-K;).
20 - It should be noted that Bg (1-K;) (1-K,) is the same

term as was applied to B  in equation (3) and is

. therefore free from contributions.from the original
background B, as required..

The arrangement illustrated by Figures 3(A), 3(B) and

25 3(C) can be used in an image composition system such

- as shown in our British Patent 2,113,950 and USA



R of the external keying operation performed - in the Figure 3(C) circuit
is again represented by the equation: 15 [err] If B
= 0 in equation (3) then substituting: R =[err] 20 - It should be
noted that Bg [err] is the same termas was applied to B in equation (3)
and is therefore free fromcontributions fromthe original background B, as

required. T%@%ﬁ@nge%at 2i_éé.ust ratediby Figures 3(A), 3(B) and 25

3(C) can.be”used I'n &an irage conposition system such as shown in our.

British Pat g&§?9 A . s@nt. 4, Qﬁngg..-_*" of..figures
conpri sing ‘Iilfﬁgeur?% 4 I‘?ﬁsﬁ1 teééncglrll g.tﬁ_%g_tn ntF-q or %é&%&%e %‘?fferent
f or egr ound | nd oV I gRECtd RLeS Nol- _ sane
backgr ound %Q{f;&ﬁv\ileé%ng”af%%mﬁtéyéﬁg t wo res%?ﬁégrggicrgé%fﬁdé& das ae

the two i Nt IFCKEYF1 SUECRYCEEE Lo Craspecdart f E5896aUNS Eeand

are keyed by da downstream keyeer into an extérnal arbitrary background Bg.

‘The nitial k& BosgrBund B0in whidBahbrangyeiht e tvdlrgdyreste and
thus to have a value notionally of 0. As an illustration of the use to -
whi ch the fqiwe ofctdesi nFeaedon &8y Ateputhel h&éwo internal keys.
Subsequently the cross faded foregrounds F1l and F2 are
keyed by a - downstream keyeer. into: an external
arbitrary background Bg. The'initial béckground B is
10 - again assumed to be a black matte and thus to have a QJ'
value notionally of 0. As an illustration of the use
to which the form of the invéntion-may be put, the -
foregrouhd objects F1 and F2 may be symbols denoting
different sports, for example a cricket bat and a
15 tennis racket keyed into the top left hand corner of
‘a. black matte. The external background Bg may be a
sports commentary of a cricket match and a tennis
match, with the commentator switching at will between
to two. At any one time the appropriate symbol is o/
20 keyed.into thé éxternal background Bg, and when the
commentator switches from one match to the other, the
two symbols F1 and F2 are crosS'faded.' As represented
in Figure 4(A), cross fading of the foregrounds F1 and
F2 can be affected under control of the operator by a
25 dissolve signal'D,.which determines the "“profile" of

the fade. The.Figure 4 arrangement provides an output



f-oreground objects F1 and F2 may be synbols denoting different sports, for
exanple a cricket bat and a 15 tennis racket keyed into the top left
hand corner of a black matte. The external background Bg nay be a sports
commentary of a cricket match and a tennis match, with the commentator
switching at will between toitwo. At any opg time the-appropriate synmbol is

20 keyed i t et gl k Bg,(gnd t
eyed | Ridge §% emlﬁgrﬁimﬂ 4. (s hﬁgéo”@&t&fﬂf

swi t ches fromone match fo two symbol's F1 and F2 are cross

faded. As represgitogéRehtd ot ‘Bﬁl)duéiﬂ s thedidirdspdaingeereerdm il

and F2 can be affected under control of the operator by a 25 di ssol ve

signal. D, whi ch sy esnmigeqsi vdie £off it efot fiea,éékqmiaysﬁxﬁuraeldﬁl K,.
arrangénment provi des an out put video V, whilst Figure (B) shows

the Circuit arreHgeseprebsiopsodey Nthé NeigARNES WORMIAOx exXFET §avele by €T ']
derived fromthe two internal keys [err]. The expressions for the signals V

and [errp are gitiph Pyliowing mbthiedadtdesrg~ mat hematics:- V = [err] (6)
Subsequently V and [err] are applied to an external 10 - downst r eam
keying circuit as=|{BstRate® (1+K5) gube #([®),. K,AgaB1+K,sholeDpe noted
that the circuit of Figure 4(C) is identical to that of Figure 2 (A and
= B{D(X;-K;) + (1-K;)] + F, K, D + F, K; (1-D) (5)
« = K, D + K;(1~D) | - (6)
Subsequently V and « are' applied to an external
\— 10 downstream keying circuit as illustrated in Figure
4(C). Again it should be noted that the circuit of
Figure 4(C) is identical to that of Figure 2(A) and
similar considerations regarding offset values apply.
When. V and « are applied to the external keying
15 circuit shown in Figure 4(C) together with the
external background Bg, the following mathematics
expresses the result R output therefrom.
From equation (6)
u (1 ~«) =1-=(KD+K (1 -D))
20 - =1-K D-K, +K, D
= D(K; - K;) + (1-Kp) o
If B is 0 in equation (5) then
" V=F, K, D+ F, K, (1-D)
Now R = V + BG (1 - «), and so éubstituting both for
25 V (with B

= 0) and for (1-«) gives:

Result = Bg[D(K,-K;) + (1-K;)] + F,K,D + F,K,(1-D)



simlar considerations regarding offset values apply. Wen V and [err] are
applied to the external keying 15 ircuit shown in Figure 4(0
together wth the external background\c‘Bg, the foll owi ng mat hematics
expresses the result R output therefrom Fromequation (6) [err] 20 (7) If .
Bis Oin equation (5) then [err] Now R =V + BG (1 - ), and so .

substituting f9i8 49 i samel 8bkh Wlﬁgz?ggdag rdpp'l}i;,gai figir? E%Z Sane

termfor Bg as was applied to B in equation (5) and I's there

redui rod 1 eoWinadlih |65 Oaht 141 tHav el | tRel ot SbaaIrdsl pE Nl

background B 1S replaced-‘with the external background™5 \ no
residual contghRut §8ntbr 88y hamrind rsWPEKR eHadorigitaah igftdimuaes 2, 3

-~

and 4 various video signals V, which have previously .been created by keygng
one or nore flR4EREPUAAASBINE Feplated arixis keheuadtaprhhad Hackgrowndnal ™5,

are supplied to a downstream keyer together with an external keying signal
[err] sderi vedsgr aititheno residual contribution from the original =
background. ' |
In each of Figures 2, 3 and 4 vaﬁious video signals V,
which have previously been cre'_a_f._e.d by' keying one or
more foreground signals F onto a background matte
10 signal B, are supplied to,a-dowhs'tream._.keYer- together U
with- an. extérnal- keying s'ignai “e derived from the
internal keying signals K used to produce the video '“
signal. The derived external keying signal « is used
to weight an arbitrary background sighal Bg in the
15 - downstream keyer and the weighted backgj:'ound signal is
then combined with the video 'signal V, unweighted, to
produce the desired result.
An alternative arrangement allc’:w_s..'a conventional keyer
similar to that shown in Figure '1(C) of the u
20 accompanying drawings to be used, ‘'The keyer shown in |
Figure 1(C) is a widely avai‘lablé' apparatus and by
-using such a keyer the costs of the system can be kept
to a reasonable level. The é\l_ternative arrangement is
shown in Figure 5 of the accompanying drawings and
25 comprises a conventional source, such as a CYPHER

character generator which provides a wvideo signal V



i nternal keying signals K used to produce the video signal. The derived
external keying signal [err] is used to | ght an arbitrary background
signal Bg in the 15 downst ream keyer‘ and the wei ghted background
signal is then conbined with the video signal V, unweighted, to produce the
desired result. An alternatixe: arrangenment allows.a conventional keyer
simlar to thand Shkeyingl silgrl e« siillasftotitlod signadecalpeadyg
drawi ngs to be used. The keyer shown in Figure 1(C) is a widely avail able
appar atus and bdissugsedicherelinpboviehdr asélationheos Fulprpesmn3 banidept to
a reasonable |l evel. The alternative arrangenent is shown in Figure 5 of the
acconpanyi ng dr afi e alrawings, andnpr coavemttionahtkeyet . soDheeyvisiedh as
a CYPEER character generator which provides a video signal V and a

keyi ng”si gnal siigriak comphdsessignforegimonnty Bi keysskdohtpeiamabdesck n
relation to Figures 3 and 4 of the drawi ngs, and a conventional keyer. The
vi deo signal comptiteeackgreund Bdo¥F kdyed Bnt dThe ppukRut videondt and
background B by a key K. The output video V and the internally derived
external key [ethe dntexnapily t@enivedk experasle Rayr wwaxe enbputste By
[err]. In setting up the | qok tabl e copsideration nust_be given to the

bl ack of fset inlOek R Wﬁ@t@#ﬁr@l‘(ﬁéeﬁey B¥t%- 10t settipgeup

Figures 2B and 2C). The output fromthe, | ook
g . th)e- look upptable consiAeratfgn must be given to the

blé.ck offset in the foreground data F ahd the: key data

\_ 10 (sée Figures 2B and 2C). The output from the look up
"table is delivered together with the external key «

and an arbitrary ‘background Bg to the conventional

. keyer which keys the «-divided video V onto the
background usihg the key «. It will be noted that net

15 effect of the look up table is to precondition the
foregrou_nd signal F such that it is supplied unchanged

to the conventional keyer. Once inside the keyer the

foreground signal is multiplied by the external key o<

U : and added to the background weighted by (l1-=) to
20 produce the result R=V+Bg(1~«) as before. Thus, the
look up table performs the inverse operation to that

‘performed by the multipliers within thé source. Thus,

~ the look up table, which may be a stand-alone unit but
preferably is built into the source, serves to pre-

25 compensate the background video V so that it is not

processed for a second time by the same key data in



table is delivered together with the external key and an arbitrary
background Bg to the conventional keyergwhich keys the [err] divided video
V onto the background using the key [err]. It will be noted that net 15
effect of the ook up table is to precondition the foreground signal F such

oo T e St B8nVanangRa  Sdyier O AMEPLLYNniitAing itat 151G 1 N

keyer the foreground s he"extérnal key and
added to th : ( I3 eg by [ B ale i 720 ' c h sul t
[err] as be?%?gg&g$ﬁﬁ£€ ?ﬁ%g%%o% u%?tagéghgén;OTﬁ%ﬁ?ﬁ%g§%ggrggﬁoggégtion to
that perfor iggelynbi® BackoddH@ B Nifh ! endOUsvelitipnd 1 ROPE- P
tabl e, which may be 'a stand-al one unit but. preferably is burlt-1rMto the

source, Servgsthoul’ ¥heSintrodSCtRBAS Bt drittaReEHIR W AkEle0 V SO thel) it
is not processed for a:second tine by the sane key data 'in. t he =

convent i onal Tkegakht ¥ ckle cabokeN @ddtttiHEa et ekt nithe Brigesep! aced

conpl etely by the external ‘background Bg in the conventional keyer w thout

the introducsignadf i@Wareted! @hackeéyinhg onel oradwef fdieqheysa
descri bed enbodi nents the video signal is created by ‘keying one or two

foreground ssdgnkis OWer a abl bllackatiettoackackigifoutai Nisithg esgect i ve
I nternal- key for the or .each foreground signal. = An-external key signal is
deri ved fr_orm-édapective_ interna.'_L key for the' or each foreground '
o signai;: An external keyfsigna;';s derived from the
19 | intern;i.kéysianq is subsequentlgﬁﬁsed to“combine the | Q) :
video signél.with an externalabackgfouhé signal of
'arbitfary cénteht. The embodiments a#e not limitéd to L
the use of a video signal_Creatédﬁﬁgbm qn1y“qne or two
fcréground signa;s_aﬁd can'be:appiiéd.egually to a
15 - ﬁidéé éigﬁél.férméd from:multipie,fqregroundwimages so
ioné as.the keyiﬁg signal fqr.each:fqreg:ound.éignal
is.avaiiable fof usé in deriving the extérnal keying
signal. | | |
Having ﬁhus described the p:gsent .invention by
20 - reference to ﬁfeferred embodimentsﬁiﬁ ié:to be well
understood that the embodiments in qﬁestion are
.exeﬁplary 6niy and that modifiQatidns_and yariations
such as will occur to those posééééed of appropfiate
kﬁov)ledge and ski_llé ‘may be - made .-wi_thé_ut;- departure
25 ‘from the scope of the invention és_set fbrﬁh_in ﬁhe

appended claims and egquivalents thereof.



10 I nternal keys and is subsequently'used to conbi ne the video signal
wi th an external background signal of “arbitrary content. The enbodi nents
are not limted to the use of a video signal created fromonly one

or two
f oreground signals and can be applied equally to a 15 Mﬂl"“ﬂ]"j r““ﬂml
formed fromnultiple foreground i mages so i%ng as the X rergt
each foreground signal is available for use in deriving the ext rn%lfkeying
signal. Having thus described the present invention by 20 - '
reference to pcgixaM®d enbodinments it is to be well understood that the

enbodi nents in question are exenplary only and that nodifications and
vari atjons such.as vimliwagear procelseimogaspetsend compatmiopyi ate know edge

and sKitl.ls may be nmade without departure 25 fromthe scope of the

i nventTon as set ford Eirst eowppe e dindgendatadinquhicheat §iriser kelyer
CLAI MS: 1. An i mage processing systemconprising: a first source of inmage
data in which dsirgirdweydad i s £gur ovikeyding or £kegtng féregrounidor edaduand
data 5 representing a first foreground image wth first background

dat a represent nepredensingackgr famsti niiprefround: t dmagainiwbtn cliost i n
accordance with a first interpolation coefficient to produce first keyed
i mage background data representing a first background image of
a matte of uniform colour in accordance with a first
interpolation coefficient to produce first keyed image
- - | data representing the first foreground image keyed to
10 the first background image for output as first image
data from the first source;
an interpolatipn coefficient generator for
generating in dependence oﬁ said.first intérpolation.
coefficient a generated interpolation poefficieﬁt for
15 output from the first source in association with said
| first image.data;
a second source of image data for providing second
KJ image data representing a second image;
a multiplier'fox'weighting fhe second image data in
20 dependence on said generated interpolatibn coefficient
| to produce weighted second image data; and
a combiner for combining said first imagé data with.
said weighted second image data from said multiplier to
'prbduce combined imagé data representing the foreground

25 image in combination with the second image.



data representing the first foreground i mage keyed to—% the—fiTst

background i mage for "output as first inmge data fron1 an

i nterpol ation coefficient generator for generati n ml‘mgﬂm

said first interpolation coefficient apgenerated interpol'a |DnltoéffFC|ent
for 15 output fromthe first source“in association with said first inmge

data; a second source of inmage data for providing second inmage data
representing a second image; a nultiplier for weighting the second inage
data in 20 deﬂt?hd@h@geoﬁr%%"-'gmrﬁr§§eﬂhta§r poladmed doeiglaimni,to
produce melghted second, i mage data; and a conbi ner, for conbining said first
i rage data Wheresia d Sﬁe‘r‘bhtlé&ej&glhﬂtiﬁﬁgecﬂafﬁ imientaigenerateri etsto_
produce conbi ned, i nage data resresentlng the foreground 25 i mage in

- conbi nati onPHAH9eR LB SAdT t sSoYrc@n j nmge .processing system as *
claimed in claiml, wherein said interpolation coefficient generator is

provided in said first source. 3. An .i mage processi ng system as cl ai med
inclaiml gr 5 2, wherein the |nte§p | at |on efflélﬁnt enerator S
adapted to -gendihiNade  RF OCRRE NG §Y'S Weeoth FiRem: &y
app!Vigo | 53, wilfaln WHeT ARtaHbal 19 !__gas%%&%e% "gERRLEESY {9 | mee

adapted to generate .sai@zsgene:ated interpolation'. 
coefficient by applying said first interpolation
coefficient to data representing_image white and data QJ

representing image black.

10 4. An image processing system as claimed in claim 1 or
2 or 3, wherein said first background image is a black

nmatte.

5. An image processing system és claimed in any
preceding claim, further comprising éffset means for

15 applying an offset vglue.tq the second image data so ky
that image biack'is representéd.by.afvalue corresponding

to zero in said second image data.

6. An image processing system as claimed in cléim.sf
whereiﬁ éaid offset means is adapted tb épply.the offset
20 value to the first.image data.out§u£ fr6m said first
source so that image black is_repreSéhted by a value

corresponding to zero in said first image data, and is



representing i mage bl ack. 10 4. An [ magé processi ng system as cl ai ned
inclaiml or 2 or 3, wherein said first background i mage 1S a btack—natte.

5. An image processing systemas clainmed in any pr i t her
conpri sing of fset means for 15 appl yi nd*an of f set jmnm("mélmymkd

i mage data so that image black is represented by a val ue cortespontling to
Zero in said second i nrage data. 6. An i mage processing system as cl ained
in claim5, wherein said offsef neans is adapted to apply the offset 20

val ue to the fifarthgxgadapbedutsutrenevestihe refEeesopialugofrem saidde
bl ack is represented by a val ue_corresponding to zero in said first inmge
data, and is CcPUPLREd AdmageAabar ERple SIRINGE} ue from sai d

conbi féd i nage data from said conbiner. 7. An i mage processing system.as
clainmed in claim3, wherein said first source is provided with a second 5

keyer for keying second foreground data representing secqQnd foreground
‘mage wi th sai A7t r APk HARPE RERCORPANEN SYSES AR 1R INed dn G 3,

i nt | at i fficient .od ' dat . ti the first
POl ation COELLLSHeTAaL8, A LIRS 95K ERLERSHT LA T8 (edhna
backor oung, | TOGEel B Stk ek B 0 ifhoencing o

second foreground image with said first keyed image data

in accordance with a second interpolation coefficient to

\/ produce image data representing the first foreground
image and the second foreground image keyed to the first

10 background image for output as said first image data,
~and said interpolation coefficient generator is adapted

to generate said generated interpolation coefficient in

dependence on said first interpolation coefficient and

said second interpolation coefficient.

15 8. An image processing system as claimed in claim 7,
wherein the interpolation coefficient generator is
adapted to generate said generated interpolation
coefficient by applying said first interpolation
coefficient to data representing image white and data

20  representing image Dblack 'in -order to produce

~ intermediate data and thereafter by applying said second
interpolation coefficient to said data representing

“image white and said intermediate data.



to generate said generated interpolation coeffici ent—n—tependence—en—said
first interpolation coefficient and said second |nte |ent.
15 8. An i mage processing systemas clainmed in ﬂﬁ'ﬂl!ﬂ“ﬂ@ﬁ t he

i nterpol ati on coefficient generator QQ§ adapted to genetate Sal ¢ generated
i nterpol ation coefficient by applying“aid flrst i nterpol ation coefficient
to data representing image white and data 20 representing inmage black
in order to produce i nternmedi ate data and thereafter by appl ying said
second i nt eBpol aRimiregs firxaess ingsaydten asr ciadyed iimny dlwiye ot e and
sai d |nterned|ate dat a. 9. An image processing systemas clainmed in
claim1l or 2, whensin ssaidffirstsaource siprpyvovdded twith:second keyer_
for keying second foreground data representing a second foreground |na§;}
with second 5  ahASeeRAnkeyara Fepr keyifichSecondofpurgrgubandatimgeof
a matte of uniformcolour in accordance with a _second interpolation

coef fi ci ent TEPreSERiSccongacand ifRRITaNAd epRagent WAEh heesanshd
foreground | mage keyed to the second background inm a user:
vari alfi e sobPEg‘g@"‘m%s‘?ﬂ% nePEesant NG 3 seerons %ﬁﬁk‘%?%dt dmagtei ve
said first keyed |na%§ data.fromsaid first and sai,d.second keyed

i mage data PEof BaF¥esefWRifeFEr oo QRnﬂﬂrﬁ?éFEQ.Bce'W1th a secon

interpolation coefficient to produce second keyed image

data representihg the second foreground image keyed to -

the second background . image; . B ' - QJ
10 a user variable source of dissolve data; and
a cross fader connected to receive said first keyed -—

image data from said first keyer and said,second,keyed
image data from said second keyer for combining s&id
first keyed image data and said second keyed image data
15 in dependence on said dissclve data to produce for
output image data representing a cross fade between the

~ first keyed image and the second keyed image.

10. 2An image processing system as claimed in claim 9,
wherein the control data generator in said first source

20 is adapted to generate said control data by:
applying said first interpolation coefficient to
data representing image white and data representing
image black in order to produce first intermediate data;
applying said second interpqlatipn coefficient to-

25 said data representing image white and image black to

Ea



first keyed image data and said second keyed image d&a_umgfgce
on said dissolve data to produce for output image data, representing a Ss
fade between the first keyed i nage and the second keye’j{"@mﬁuuﬂmug

| mage processing systemas clained in claim9, wherein ¢ el m
generator in said first sourte 20 is &papted to generate said cénttol.
data by: applying said first interpolation coefficient to.data representing
i mage white and data representing i mage black in order to produce first

i nternedi ate dprodupel geepnshiinterwnediatecdediat iawdcoefficient to 25
said data representing image white and i mage black to produce second

i nternedi ate data; amrembdming pidifirstsansh@aid ;seeerddinteameastiiate
dat a iith-dependence on said dissolve data, 11. An inmage processing system as
claimdd in cl aidRga gn dependangePnr %Bhdeﬁtﬂiscﬁ%lv%e@%gacorrpri sing a first
multiplier, a second nultiplier and a sunmng circuit for summ ng together
signals fromthe first and second nmultipliers; and a divider for dividing
said first inage data fromsaid first, source in dependepce_on said 10

gener at ed i nt erbbt at ABn iBgSE REQGASSHAD GHELE™ &g eLiired iR Slmimrli s
connected _to receive divided data from said divider such that the _,

i ndi vi duaP ef f RPBPELSLRG f Ar SEORYPRERPIAL akEMOe AVRISSHLt 1R Aikgt

| mage multiplier, a second multiplier and a .summing circuit
for summing together signals from the first and second
o/ multipliers; and a divider for dividing said first image
data from said first source in dependence on said

10 generated interpolation coefficient, and wheréin said
first multiplier is connected to receive divided data

from said divider such that the individual effects of

the first multip_lier and the divider on the first image

data are mutually cancelled, said second multiplier is

15 connected to serve as said multiplier for weighting the
second image data in depéndence on said generated

U interpolation coefficient, and said summing circuit is

thereby operable as said combiner.

12.. An image processing system as claimed in claim 11,

20 wherein said divider comprises a look up table.

13. A method of processing image data, the method
‘comprising:

keying first foreground data representing a first



data are nmutually cancelled, said second nultiplier is M@L&M

serve as said nultiplier for weighting the second inmage
on said generated interpol ation coeffici ent, and said su lm"’i E@ﬂ ,mi’

t hereby operabl e as said conbiner. 24\ i nmege processing system

clainmed in claim111l, 20 wherein sal d divider conprises a |ook up tabl e.
13. A nmethod of processing image data, the method conprising: keying first
foreground data representing a first foreground inmage with first

background flaregrenmes cimagey vai th fitr dta begrkgrelmdaie: o frepr@sést ohguni form
colour in accordance with a first interpol ation coefficient to produce
first keyedaifibgstdbaekomursdimage toe 4 imstttd of - Ui Borauadloowgenkeyed
to the first background i mage for use as first inmage data; generating an
dependence acoordasmial witily s fdxetpointevpolatdion ccealffa.cgsmtr ated
interpolation coefficient associated with said first image data; 10

provi di ng sproducendiraat keyest esteaagenga&asemmdesengengvxmhﬁtfngsthe
second image data in dependence on said generated interpol ation coefficient

to pré&duce ferghrenrskdmane epedfia thendirst backgroundbmagg Saird first
i mage data with said weighted

use as first image data;
generating in dependence: on said first

' interpolatioh' coefficient '_a generated interpolation

coefficient associated with said first image data; o/
10 ' providing second ima_g"é'data. representing a second _
image; -

weighting the second image data in dependence on -
said generated interpolation 'coef_'ficiehtr ‘to" produce
'~ weighted second imagé data; and |
15 - combining said f_irst. image data with said weighted
‘second image data to produce ‘combined image data
representing the foreground image in combination with

the second image. | S : : -/

14. The method as claimed in claim 13, wherein the
20°  interpolation coefficient is generated by applying said
first interpolation coefficient to data representing

image white and data repres_e'riting' imaQe black.

15. The method as claimed in claim 13 or 14, wherein

said first background image is a black matte.

F



second i rage data to produce. conbi ned i mage data representing the
foreground image in combination with the second inage. as
claimed in claim13, wherein the 20 i nt er pol ati on mmm@mﬂm# ﬂi‘
generated by applying said first inter pol?étlon coeff|

representing image white and. data representing i mage bl ack. 15. The rret hod
as clainmed in cIa|m13 or 14, wherein said first background image is a.

bl ack matte. The nethed as claifed_in claim13 or 14, further
conpri si ng appl }ﬁng FheMeehodapge GlRiMRE séBofd 3 iMhghs dafalde tHerthakge
black is. represented by a val ue, corresgggdlng tQ zero in said second i mage
data. 5 17. CPRPXHEHH ARPEY ngedn| ALEFSEMVEGUSMES ShE FIREIIE sHIAFSI ue

S ap jed to the first i e data so lmage bl ack is resented. b
val ue “or r espon8Bk§ t8°z r n18E9F fPi ’%?S%Fh'ﬁe%hg’%f F‘se‘fa%’ééue

i's subsequently renmpved from said_combi, ned

method as cl aFREFSSRPRAANG nFO13SX0r dpy ﬁ&lr%g?ﬁﬁ?ganbmaﬁgy%asecond
foreground data representing a second foreground inage with said first
keyed i mage data in accordance with a second interpolation coefficient to

second’f orbgr oukd s migte KBSBHCRD thooariied ' Th 'CLERRCUY, | JRdEINT LS

offset value is applied to the first image data so that

image black is represented by a value corresponding to
o zero in said first image data, and the offset value is

subsequently removed from said combined image data.

10.. 18. The method as claimed in claim 14, further
comprising:

keying second foreground data representing a second
foreg_round image with said first keyed image data in
accordance with a second interpolation coefficient to
15 produce image data representing the first foreground
W, image and the second foreground image keyed to the first
background image for use as said first image data; and
generating said generated interpolation coefficient

in dependence on said first interpolation coefficient

20  and said second interpolation coefficient.

19. The method as c¢laimed in claim 18, further -
. comprising generating -said ' generated .interpolation

coefficient by applying said first  interpolation



background i mage for use as said first |mage dat a,__and——geﬁa“aﬁ-ng—s"“d

generated interpolation coefficient in dependence |\
i nterpol ation coefficient 20 - and said second i noglm‘ “““ﬂﬂm \‘ ci ent.
19. The nmethod as clained in claim18,¢further conprksing gemeratihg said

generated interpol ati on coefficient 'by applying said first

I nterpol ation coefficient to data representl ng i mage white and data
representing image black in order produce internedi ate data and
thereaf t er. &yebppegeny. so ddeﬁeompmselpbiagl dmagsefwhitentand datd data
representing 5 image white and said internediate data. 20. The nethod
as cl ai nedrepresentimg 13image t hérlawhpr i ng:oudsy ng krcomreduegr ound
data.representing a second foreground i mage . with second backgr gumd
data 10 = inpermedirtg datecond Shexpafikrr |%@@R9¢yna19reﬁ%do$e9ﬁndor3#
colour in accordance with a second interpolation coefficient pr oduce
second keykaterpadation acpépﬁ'fe"s@#ﬂl g e sadGndatd egﬁﬁi’-‘rﬁﬁﬁ’—%ﬁégkeyed
to the second backgr.ound i mage; ener ati ng vari abl e di ssol ve _
dat a; Sand cHRagfi WEisg @nd r%%l‘ﬂe%‘&elrm?@el%%ﬁ -sai d second keyed i mage
data in dependence on said dlssolve dat a to produce conblned |nage data for
use as said

20. The method as claimed in _cl_a_.-im 13,  further
comprising: |
. keying second foreground déta-'representi'ng a'seCOnd U
foreground image with 'second backg.rdund - data o
10 representing a second backgrdund- image of a matte of -
uniform colour in accordance with a second i,nt_:erpol-_atio'n
'coeff'ici-eht | to produce second keyed image data
representing the ..'second foreground imé,ge keyed,to the
second background image;
is5 - . ' generating variable diss_olire‘ data; and
combining said first keyed image data  and said
second keyed image data in dependence. on said dissolve U
data to produce combined image data for use as said
. first image data representing a crﬁss f_adé between the

20 first keyed image: and the second kéyed image.

21. The method as claimed in claim 20, wherein the
control data is generated by:
applying said first interpolation coefficient to

data representing image white and data representing



first image data representing a cross fade between the-20 first keyed
| mage and the second keyed image. 21. The nethod as clgi | ' 0,
wherein the control data is generated by: applying sai,ﬂ!’iﬂﬂljﬂmﬁuﬂ.ﬂlﬂation
coefficient to data representing inmge whle and data & P x image
black in order to produce first internedi ate data; applying said second.

I nterpol ation coefficient said data representing i mage white and i nage

bl ack to produce second interpedi ate data; and 5, . . conbining said
first and said twagrdblackr dadonderdbpaPradusgefidaste intesmafimte slatka;
data. 22. An .image processing system conprising: first interpolation

cifcuig means for kefPPdYddih S@dehprsongl anterpokakin aarffatentwridat a
np

e

conprising 10 a background matte of uniform colour by employing a_first
i nt er S%’l ati on cPRER| reRFesenddaid image phidke andiinage % HQPXRAVGE ng
a second interpolatiqn coefficient fromsaid first interpolation
coefficient; 155econd intexmgdhate daiaii @y the data output of the first

i nterpolation circuit ans, by saj econd i nferpplation goefficienf, and
third inté&rpolation Gpg&ﬁql%ﬁélgoflﬁﬁi ﬁé“i t%'fb‘%t%%?oﬂét APEETNRAIRGT der
over data repre&ggél ?.% %ependence on said dissolve data. :

22. An image processing system comprising:
N\ - first intefpolation circuit means for keying data
comprising a first foreground image over data comprising
10 a background matte of uniform colour by employing a
first interpolation coefficient;
second interpolation circuit means for deriving a
second interpolation coefficient from said first
interpolation coefficient;
15 a divider for dividing the data output of the first
interpolation circuit means by said second interpolation
W, ' coefficient; and |
-third interpolation circuit means for keying the
output data of the divider over data representing a
20 further background image by weighting the output data of
the divider and the further background image data by
employing said second interpolation coefficient, such
that the individual effects of the dividing and the
- weighting of the data output of the first interpolation

25 " circuit means are mutually cancelled, the third



20 further background |nage by wei ghting the oufpu i der -
and the further background i mage data by enpl oyi ng S'MEM(INMINMM

i nterpol ation coefficient, such that the individual lV|d|ng
and the weighting of the dat a out put ofy the first intergol &i&n 25 *
circuit neans are nutually cancelled the third I nt er pol ation
circuit neans thereby producing data representing the first foreground

I mge keyed over the further background inage. 23. An inmage processing
syst em as -cl fntedpodatlianm 23 rcuit wheamsn shedebyr sproduwedimyndatsai d
‘background and said further background image data conprises digital data.
24.  An i rrag:eepresemlmg Syt st cEaregdound imag@2keyed3 oveertthe sai d
divider conprises a |ook-up table. 25. An inmage processing systemas %
clai med i n cfarthe?, ba@kgrdithdrimagewher ei n-sai dbackground natte is b¥ack
and said second interpolation coefficient is derived fromsaid first

i nterpolation coefficient by applying said first-interpolation coefficient
‘to data representing inmage white and data representing inage black. 15

26. An i mage3 pr odssimagesproeasssing dywtennagnglafimedaiims clz im 225,
wherein said first, second and third interpolation circuit neans are_linear

i nt er pBl-at | oheredn saidafiirsey fomgnmg@dpr%@@ésbagkm endhraasidhg:

further background image data comprlses digital data.

24. An image processing Systémfas;claimed'in claim 22 QJ

or 23, wherein said divider comprises a lock-up table.

25. An image processing system as cléimed~in-claim 22,
10 .- 23 'or 24, wherein said backgroundfmatte iS'black and
‘'said second interpolation coeffitient is derived from

- said first interpolation coefficieﬁtrby applying said -
first interpolation coefficient to data representihg

-image white and data representing image black.

15 26. An image processing system as-claiﬁed”in any of
claims 22 to 25 wherein said flrst, secbnd and third
interpolation circuit means are llnear 1nterpolat10n'

‘circuit means.

27.  An image processing method comprising:
20 - "'-keYing data comprising a first fbreground-image

over data comprising a backgroun‘d' matte of uniform



20 keyi ng data conprising a first foreground imaqe over data
conprising a background matte of uniform col our ﬂ"ﬁ |n a first

i nterpol ation coefficient to produce keyed i mage dat ln "w ,mond

i nterpol ation coefficient fromsaid fII‘StQ_ nt er pol at

dividing the keyed i mage data by said secon i nter pol ation coefficiént to
produce divided i nage data; and keying the- divided image data with
data representing a further kground i mage by wei.ghting the 10 di vi ded
i mge data anch&r@uFruPVh%mPl} VE@%éﬂélFﬁﬁgénEéﬂ@ Saaffsaiemsetond

I nterpol ati on coefficient such that the individual effects of the dividing
and tlg,e wei ght PRECe kevas etmag8g8aliaia are nutual |y cancel | ed, thereby
produgi hg data representing the first_15 foregr.ound | e keyed over the
furt he” background Geage/in®. aaEaRast HREEERSH ﬁ%%ﬁ%{i‘%engglﬂ-ﬁ oExem
claim 227, wherein sai.d first foreground, sai bap Ig;round and said further
backgr ound |ma§§181a r(ﬁﬂrﬂrri%%ra?g?‘l:épnd% An image processing

met hod as cl ai nmed i m 27 2 rein the eround matte |s bl.ack
and sai d“second i nt &adé‘tr?%n tgb?ef %%X%‘ﬁt Jmage iqb%ba R Sa4f 1 is8gond
I nterpol ation coef o %Ilea t acP&flig en g'tofﬁrrc;sciuce divided image data;

and
keying the divided image data with data
\_/ representing a further background image by weighting the
10 divided image data and the further background image data
by employing said second interpolation coefficient such
. that the individual effects of the dividing and the
weighting of the keyed image data are mutually.

cancelled, thereby producing data representing the first

15 foreground image keyed over the further background
image.
\_ 28. An image processing method as claimed in claim 27,

wherein said first foreground, said background and said

further background image data comprise digital data.

20 29. An image processing method as claimed in claim 27
or 28, wherein the background matte is black and said
second interpolation coefficient is derived from said
first interpolation coefficient by applying said first

~interpolation coefficient to data representing image



|nterpolat|on coefficient to data representing |ﬁﬁge————mhrte—and—data
representing i mage black. 30. An image processing I n
claim27 or 28 or 29, wherein said first and seco [mm]ﬂ immllrumr

- coefficients are enployed in |inear |nterpo ations.*

30

white and data representing image black.

%
30. An image processing method as claimed in claim 27 et

or 28 or 29, whérein said first and second intérpolati'on

coefficients are employed in linear interpolations.



