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SYSTEM AND METHOD FOR COMlHNTNG tlTll.TI rr.F. COMPOSITE VIDEO SIGNALS 

The present invention reJntes to n ~vstc:~m :ind method for combining 

multiple composite video signals .into n ~ ingln output data stream 

synchronised with an output devi.cP.. Tu ,gt>nP.r11 I these video signals will 

be independent from each other 11nd f.rom t:hn nntpnt device, for example 

differing in terms of line rate. frRm" r11t:t'\. · 11nc1 sequential or 

interlaced operation. 

Systems that merge video signals rincl/or grnph:i.cs are conventionally 

very memory intensive. In orclP.r to comhin" vitlf'o signals into a single 

output data stream synchronisecl w.i.th 1111 nntpnt device, such systems 

implement the following functions: 

(1) Demodulate incoming compos:i.t;e vid"o :.i~nAls into their constituent 
! 

components; 

(2) Synchronise the demodulated ::dgn11l~ wit"h the on~ut device via a 

memory element; 

(3) Merge or multiplex the synchroni:.nd r.i,P.nnls together to form an 

output data. stream which i.s sent. In q.,.. n11t:pnt device.· 

In most applications thP.rn wi 1°I ''" n mn~l.rr ~ignal tlrnt is already 

synr..hronised with the 011tp11 t cl<'wic-.P. T II th" <·:isn of a. television 

receiver the master signal wonlcl he th1• 111:ii11 'pir..t.nn~'. In the case of a 

computer type display the mnster. siRnt1l miRh!. hr thn data stream from 

the graphics layer. · 

In the article 'IC Set for n Pkt.11n•-.. in-J':i.r:ture System with On-Chip 

Memory', IEEE Transactions on GonsumP.r f~l"'~troni.cs. Vol 36, No. 1, (Feb 

1990), pp 23-31; Mr Burkert et 111 discn~~; 11 pi.c~tnrP.-in-picture system 

consisting of two devi~es, namP-ly an "An:ilo.P, / Digi.tal Converter 

Interface for the Inserted Pi.ctnr.e" (Alli T P) nnci 11 "P.i.cture Insertion 
:r •;*-#- _,. 
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Processor11 (PIP). The ADIIP adju~t~ ;in ~n.::tlog video channel for the 

inserted picture to the digital inputr- of the PIP and requires the 

following four analog input signl\l~ from a standard colour decoder: 

Y - A Luminance signal; 

U,V - The Chrominance signals; i:\nd 

Sand - A pulse used as a horizontal timing reference. 

A digital data stream is proch1r.Pd by the ADHP and sent to the PIP, 

where it is passed through decimatfon filters, the resultant data being 

stored in an internal memory. This d;:it;\ is read out of the memory at a 

rate that is synchronised with thP. "':-tt.~1·nal line frequency of the master 

(parent) channel, and is output from th~ PIP as analog output signals 

having the component signals Y, -(R-V), -(R-Y). Alternatively the data 

from the memory can firstly be coiWF!t"tF!d into RGB signals which are then 

converted to analog and output fro1n the PIP. 

The article 'Development of ~ Djqital TV system for use in Computer 
. . 

Systems', by K Kohiyama et al, IEEE Tr~nsactions on Consumer 

Electronics, Vol. 35, No.3, (Aug 1qRq), pp 624-629, describes a system 

for merging and integrating comp11t"t" :inrl TV images. In this system a 

non-standard digital TV signi:\l is rli•·i,.JNl into a colour signal and an 

intensity signal by a Y/C separatl'.'u- ri.rc:1.li.t. These non-standard signals 

are then converted into stand;:ird T\7 r-i.gn'"'l.l~ in an AFC circuit which 

detects the phase difference beh1,.,.n l"hP colour bur~~ signal and the 

ho~izontal sync signal in th~ nc..m-i:;t.,,nrlM·rl signal and then performs a 

linear interpolation ·operation on t-h i r- i:;i.gn~l according to the detected 

phase difference to produce a strlnrl;ir:rl TV signal. The standard TV 

signals are then adapted for stor;sg<?. ('"l'.\n~1erted to RGB signals and 

stored in a digital memory. These nr;n !;iqnals can then be read from 

memory at any desired rate. For P.Xrtmp.le they can be read out at a 

computer= scan rate, converted back to an;slog signals, and then 

superimposed on a computer generatP.d image. 
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The article 'Picture in Picture System with Digital Memory for 

VCRS', by M Masuda et al, IEEE Tran5~ctions on Consumer Electronics, 

Vol. CE-33, No. 3, (Aug 1987), pp 230-239, discloses a 

Picture-in-Picture system for VCRs th.;tt uses a dual port memory. A VCR 

has two inputs, namely a signal from t.hP. tuner and a playback signal. 

The system allows both signals to be viewed simultaneously, one signal 

forming the main picture and the othP.r signal forming a superimpos·ed 

sub-picture. The system performs processing steps on the component 

signals of the sub-picture, time compr.e::;ses the sub-picture, and 

combines the main picture with the suh-picture for display on a single 

TV screen. In this process the input ~uh-picture is separated into a 

luminance signal and a colour_ diff"'P:~nc~. signal and these analog signals 

are then converted to 6-bit digital ~iqn.;tls before being stored in the 

dual·port memory. These signals arr:! thi:>n rP.ad out at a different rate, 

converted back into analog signals. ~nd combined with the main ~ignal 

for display. 

European patent application EP 0,288,152 describes a video signal 

generator for generating a signal reprP.i:;imting bol:h a main picture and 

an auxiliary picture simultaneou5.l y. 1\n .;imdliary video signal 

demodulated into chrominance and l11mhvlnr;~ values is sampled and samples 

from every third line of the auxili a1:y video signal are stored in a 

self-sequencing memory as part of n ~nmpressed auxiliary signal. A sync 

separator also receives the auxil:i..:iry t·j cl~o signal in order to generate 

a clocking signal to determine wh<>n th<> ~.:impled signal is written into 

memory, whilst a write address g~n<=>pi 1-.1'.'11· cr~ates write address 

information to determine where th .. ::;:impl"'rl signal is written to within 

the memory. The compressed auxili.,,ry ~i.gnril information is then read 

from memory at a rate and from m~mory Jor:;i.tions determined by the 

demodulated main video signal so ~r. tn h~ synchronous with the main 

video signal. This compressed sign:il information is then substituted for 

appropriate main signal sample informrtti.0n to create combined samples 

which are sent to a 'Pix-in-Pix' vid~o i:;ignal processor. 
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All of the above mentioned syst~ms require a large amount of memory 

space in order to store the component signal data of the demodulated 

. video signal. This memory space hAi:; hP.en reduced in these prior art 
'"'· 
systems to some extent by performi.ng various packing functions on the 

video data before it is stored in memnry. However such packing processes 

are undesirable since they cause degr~dation in the signal to noise 
' . ratio (SNR) and aliasing artefacts to be introduced. Generally the 

greater the packing, the greater the rlegradation of the signal, but the 

smaller the amount of memory requir~cl. Hence a compromise is necessary 

to achieve an acceptable result. A typical packing standard which is 

regarded as acceptable for consumer use :i.s CCIR 601. 

It is an object of the present i1went.ion to provide a system and 

method for combining multiple composi.te video signals into a single 

output data stream syr:ichronous with ;in output device which requires less 

memory space than needed by the systems of the _prior art, and which will 

enable the video signals. to be processen without the quality.needing to 

be compromised to the extent demapdecl hitherto. 
. . .. 

Accordingly, the pt"esent in"'~nti rm pt·ovides a system for combining 

multiple composite video signals i.ntn ;i ~i.ngle output data stt"eam 

synchronised with an output clevic,,.. i ni::l 11cling means for decoding 

incoming composite video signals :i.nto ~oni:;tituent components, memory 

means for storing signals temporal"i l r tn ~ynchronise such signals with 

said output device, and a multipl~xm· fnr combining the syncht"onised 

signals for application to sa.:i.d cmtp11r- rl,,,..,1ice, characterised by: an 

analogue to digital converter (ADC) :i1Tm1qer'.I to convert incoming 

composite video signals into digit;:iJ form: i:1 digital memory arranged to 

receive the digital output of said AOr.: ~nd a decode!:" arranged to sample 

the contents of said memory under tlv~ control of timing signals 

synchronised with said output dev:i.r.e t.o develop synchronised digital 

samples relating to said incoming composite video signa~s and to 

transfer the digital samples to said multiplexor to enable said 

multiplexot" to develop said single output data "stream. 

·-------···---·---~----·---
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This system digitizes the compo~it.e video signals and then stores 

them as raw composite signals in cli..gi.t.:tl form. Since no demodulation of 

the sigl').als occurs prior to storagP. J~s~ memory space is required to 

store the signals than is necessary wi.th the prior art systems. This raw 

digital data is then read out under the control of timing signals 

synchronised with the output devicP. And demodulated into its constituent 

components. However unlike the pri.or :i.rt these composite signals need 

not be decimated in any way since th~ mPmory saving has already been 

achieved. Instead they can be conv~r.t~a into any colour space 

representation which is convenient. f.nr the application, eg. CCIR 601 or 

24 bit RGB. Hence it is possible to ~elect a high quality representation 

such as 24 bit RGB without increasfo9 thA memory requirement of the 

system, unlike with prior art systemi:; whi:>re the representation chosen 

. had a direct bearing on the amount of m~mory storage required. 

The system of the present inv~nt.i.on c<\n store the output data from 

the ADC in the digital memory in ~ v~riety of differen~ formats. However 

in preferred embodiments the digital ?Ht.put of saidi ADC corresponds to a 

first composite video signal, the di.qltal memory comprises a plurality 

of memory locations, and the syst0 .rn fhrtlu~r compris:es a first sync 

signal associated with the first c:omf'o<;:i.te video signal and a clock 

responsive to the first sync signriJ In g~nerate a first clocking signal, 

the digital memory being arrangen to l"PC~i.ve the digital output of the 

ADC at the memory locations determinNl by the first sync signal and at a 

rate determined by the first clockimr r.i.gn~l. 

The system of the present irw"'nti nn can be used to combine multiple 

composite video signals which are ;il 1 i.n<l"?'pendent from each other and 

from the output device; or alternati.vPly c;:in combine composite video 

signals with one or more master siqnnl:; which are SY:nchronised with the 

output device. In preferred embodiments the first composite video signal 
is to be combined by the multiplexor· with a master video signal that is 

synchronous with said output device, that master video signal.having a 

corresponding second sync signal rin(l r-f'!cond clocking signal. In this 

embodiment the decoder samples th~ r:nntent of the digital memory from 

----···-----··- ---
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memory locations determined by said ~P.cond sync signal and receives the 
second clocking signal as the timing ::;ignal. 

The system of the present invP.ntion can operate with incoming 
composite video signals which are P.ither monochrome or contain colour 
information. In the preferred embo<lim~nt the composite video signals 
contain colour information and said n,,coder comprises: a luma decoder to 
perform amplitude demodulation on th"! ::;ci.mpled contents of said digital 

. memory so as to generate correspondi.nq int~nsity values; a chroma 
decoder. to extract chroma phase d"'t" from the sampled contents of said 
digital memory and to use the chroma phrtse data in combination with the 
sampled contents of the memory to dPv~lop colour values, said chroma 
decoder operating at a pace determin .. a hy said timing signals but 
extracting said chroma phase data wi.th respect to the colour 
information; and a merging device fot· merging the intensity values and 
colour values in such a way as to cle\•P.lop the digital samples in a 
particular desired colour space representation. 

The output device employed in t.he present invention could be one of 
a variety of output devices, for .. R"'lmpJ,,. rt monitor, a printer or a cable 
TV network. In the preferred emboclim .. nr-. t.ht:! output device is a monitor. 

The present invention also prnvi.fl~::; "' method of combining multiple 
composite video signals into a singl,.. rmtput data stream synchronised 
with an output device, which inclunP!': th.,. ::;teps of decoding incoming 
composite video signals into con::;ti1:11°11r- r.omponents, storing signals 
temporarily to synchronise such si.qn:il.r, ~-lith said output device, and 
combining the synchronised siqnal~ fnr ~pplication to said output 
device, and is characterised by th .. ::;tep::; of: converting incoming 
composite video signals into digit:;i 1 fnrm: sto1·ing said digital form in 
a digital memory; sampling the contents of said digital memory under the 
control of timing signals synchronisPd with said output device and 

.developing said contents so as to form synchronised digital samples 
relating to said incoming composite video signals; and combining the 
digital samples in order to develop r."'id single output data stream. 

----·------------·-
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The present invention will be U!';~f\11 in many technical areas 
involving the display of images, fo~ ~xample in the area of 
semiconductor video display devicP.R where the present invention would be 
a good integration option for !Cs. Typical examples of applications that 
could employ the system and method of thP. present invention include: 

* Multimedia Workstations 

* Video Conferencing Devices (An;:i.loque FrP.quency Domain Multiplex 
Transmission) 

* •Picture in Picture 1 Television R?.c•=.d.vers 

* 'Picture in Picture• Video TapP. R~r.orders 

* General Composite Video Capture D~vices 

The present invention will be dPscribed further, by way of example 
only, with reference to an embodimP.nt thereof as illusttated in the 
accompanying drawings in which: 

Figure l is a block diagram ::;hrwi ng th~ arrangement of a typical 
prior art system; and 

Figure 2 shows the arrangement of thP. system according to a 
preferred embodiment ·of the pr·esP.nt iw· .. nt.ion. 

Figure 1 shows a conventionnl r-::y!';f:cm. for merging a composite video 
signal with a master video stream. S11r.h Rystems essentially consist of a 
modified television decoder with .;in :trklPd memory buffer. The buffer is 
used to store line locked digitised rhroma/luma data. This data is read 
from the buffer at a rate synchronisP.c1 wi.th the master video stream. 
All commercially available PIP TV/Computer systems operate in this 
m~nner. Figure 1 will now be discu:s!';P.d in more detail. 
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An incoming composite video baseband signal (CVBS) is fed into a 

composite decoder elock 10 where it :i.~ demodulated into its component 

luma signal Y and chrominance signr\l~ u, v. The luma signal is extracted 

by a standard luma decode block 20 which performs amplitude demodulation 

detection on the incoming CVBS. The ~ynr. signal is stripped from the 

incoming CVBS by a sync separator 3n ~nn is input to a line locked phase 

locked loop (Line Locked PLL) circtd t 40 where it is used to gener.ate a 

pixel c~ock (PClk) synchronised with t:h~ incoming CVBS. A Chroma Lock 

circuit 50, gated by the Sync Separ;:itnr 30, extracts the colour burst 

reference phase from the CVBS. Th?. ("Ol.our burst reference phase signal 

thus generated is then used in conj11nr.t:i.on with the CVBS by a standard 

Chroma Demod circuit 60 to generat"' r.:hrominance v~lues. 

Note that the above describe<l composite decoder block 10 u~ually 

operates with analogue signals ana diqitises such signals after chroma 

and luma information has been extrar.:tP.d. However this is not necessary 
\ 

and some systems employ a decoder block in wh.ich all the processing is 

performed digitally. In these systems the incoming CVBS will pass 
I 

through an analogue to digital converte1· (A_DC) before entering the 

composite d~coder block 10. How1?vi::'l- th~ cl-'\ t.~ flow within the decoding 

block is exactly the same, irrespP.r.ti··~J.y of whether analogue or digital 

processing techniques are being ui;erl~ ~ur.:h an example of a digital 

decoder block is given in the artic:l ... •n.i.gital Signal Processing for 

Memory Features in TV App lie a tion~' J-.v F. Pech, IEEE Transactions on 

Consumer Electronics, Vol CE-32 {J.qRi;) Hn.4, pp 754-758. 

The chrominance and luminanc"' infnrmri.tion obtained from the chroma 

demod circuit 60 and the luma decocle block 20 respectively, and 

hereinafter referred to as the coln•u- spri.c:e data, is next transferred to 

a video data packing stage 70 whP.r~ i.t- :is packed into a convenient form 

for efficient memory storage. In FIF TV systems the colour space data 

would be decimated (sub-sampled) tn lower the size of memory required. 

Another technique which can be applierl to reduce the memory requirement 

involves using coarser quantization nn th-=- data sample (eg 6 bits rather 

than 8 bits). The data packing stagP 70 mRy also optionally include a 

-----···--- ----
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colour space convertor block placen h~fore the packing circuitry for 
converting the chrominance and lnmi.tvmcP. signals into RGB values. 

As has been mentioned earlier th~se packing methods are undesirable 
since they compromise the video quAlit.y. Generally degradation in signal 
to noise ratio (SNR) and aliasing art . ..-f.acts will be introduced by the 
packing process. However packing :in such prior art systems is necessary 
in order to reduce the need for P.XJ>r~n!dv~. m~mory space. 

After packing has been performPd t:h-:! resultant colour space data is 
written into a dual port buffer mP.mot·y 80 containing a plurality of 
memory locations at a rate fixed hv th..- line locked PPL clock (PClk). 
The sync information (odd/even, h:o:ynr:, vsync) of the incoming CVBS 
obtained by the sync separator 30 i.s 11ser:l to determine which memory 
locations the data is written to. Th~ writing of the packed colour space 
data into the buffer memory is performecl under the control of a Write 
Address Control block 90; such a contr9l block is well known in the art 
and hence its operation will be readi.ly apparent to one skilled in the 

! 

art. 

The contents of the buffer mP.mN·y cnt-responding to the colour space 
,, 

data are read out under the control of the Read Address Control block 
100 at a rate fixed by the master vi~PO pixel clock 110 of the master 
video stream 120. The Read Address t:°('lntt·ril. Rlock 100 reads the contents 
from the memory locations d~term:i.n~<l hy th~ master video sync 130. 

Note that in computer applic:iti0n:o: ;in extra read/write data path 
would be available from the Dual Port Ruffer Hemory 80. This enables 
general purpose image data processinq ;ir:r.ess to the stored video 
information, for example to allow thP :::tnred information to be 
transferred to hard disk. 

The contents of the buffer memory read out by the Read Address 
Control block are passed via a connector 150 to a multiplexor 140. The 
multiplexor 140 selects either this l'>c:::in rate converted/synchronised 

--- ---------
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Digital Video signal from the connect:nr 150 or the master Video Stream, 

thus crea-ting a single output dat..;i st.ream !GO which is transmitted to 

the display stages of an output clevicn :c;11ch as a monitor. A master 

logical keying plane signal 190 ii:; input. to the multiplexor 140: this is 

a gating signal which determines when~ the composite video source is to 

be positioned, or •windowed', within the master video source, and so 

controls which signal is selected by thF? multiplexor. 

The preferred embodiment of t.h~ present invention will now be 

described with reference to Figure 2. The system of the preferred 

embodiment is used to combine an indP.pendent composite video signal with 

a master video stream which is synchronised with the output device. This 

preferred embodiment retains the pror:esi:;ing blocks used in prior art 

systems, but by altering the distribution of the processing and its 

clocking structure the memory storag~ requirement is reduced and signals 

are able to be processed without the degradation caused by packing. 

As is apparent from Figure 2 thP dual port buffer memory 80 has 

been positioned between a pixel clock qeneration circuitry and a 

composite digital expander bloclc 1 'l. Hi.th this arrangement the buffer 

memory 80 stores raw line locked r:nmpn.::~ ti'! tddeo in digital form. 

In detail, the preferred embndim0 nt :c;hown in Figure 2 operates as 
follows. 

An incoming composite vjdeo h:i~"'bn11rl signal (CVBS) is firstly fed 

into an analogue to digital convert,,_,. (1\nr.) 25 where the CVBS is 

digitised. The characteristics of th~ AOC 25 will depend on the 

application, but for m~st con_sumet· ;ippl ir.rltions a six bit sample 

representing a signal by 64 will h~ :irl1>q11ate. This can be illustrated to 

be adequate from the following ca.lr.uhti.ons, in which it is assumed that 

the video signal to noise is defin~rt r\S penk-to-peak signal/RHS noise, 

and that a step size of 1 is used. 
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Assuming a fairly large signal so thP quantization noise is random, the 
quantization noise (x) will be uniformly distributed between +1/2 and 
-1/2. Therefore the noise is nevf!r qrP.ritei- than 1/2. 

Now the RMS noise = j L: x• dx' = l 

7. J 3 

Therefore the signal to noise for our 6 hit video sy.stem is given by: 

20 log10 64 

Signal to Noise = 1 7.0 log10 64 * 2 J 3 = 46.92 dB 
2 J 3 

The 6 bit sample is therefore -<t couple of decibels above most 
consumer video sources and thus contr:i.butes less than 2dB to the noise. 
Considerable perceived picture qu;\lity jmprovement can be achieved using 
dithering on the 6 bit deco¢ed data. 

Returning to Figure 2, the incoming CVBS is also fed to a sync 
separator 30 where the Sync i:; ign"l 1. i.!'; i:: tripped from the CVBS. This sync 
separator 30 may be an analogue cl"!\~ic~, h1 which case the CVBS signal is 
fed in.to the sync separator via th~ rrmni?ction shown by a solid line in 
figure 2. Alternatively it could bP n digi.t~l sync separator, in which 
case the digitised CVBS signal wonlrl h~ fed to it via the connection 
shown by the dotted line in figur~ 7.. 

The Sync signal is then paS!;Prl t·'l :i Line Lock PLL block 40 where it 
is used to generate a pixel clock (FClk) synchronised with the incoming 
CVBS. This pixel cloclt is used to nri~rP. hoth the ADC and the Write 
Address Control block 90. The ADC 7.!', i:;ync separator 30 and line lock 
PLL block 40 are standard circuits known in the art and will hereinafter. 
be referred to collectively as pixi?l r.lock generation circuitry. 

The output from the ADC, which i.~ raw digitised- composite video 
data, is then written into the dual port buffer memory 80 under the 
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control of the write address control block 90. This block 90 writes the 

output of the ADC into the buffer memory 80 at a rate fixed by the pixel 

clock (PClk), and into memory location5 within said buffer memory 80 as 

determined by the sync signal (odd/even, hsync, vsync) obtained from the 

sync separator 30. As mentioned e.:trl.:i.P.r such write address control 

blocks are well known in the art and ~o the specific workings of this 

block need not be discussed. 

The Read Address Control Block 100 samples the contents of the 

buffer memory 80 dependent on signal~ recP.ived representing the master 

video sync 130 and the master video pi.xel clock 110. As with the prior 

art system already discussed, the lor.;:itions from which the contents of 

the buffer memory are sampled are det.P.rmined by the master video sync 

signal 130 and the rate of samplinq of the contents is determined by the 

master video pixel clock 110. 

As in the prior art an extra re<\d/write data path would be 

available from the Dual Port Buffet; Memory 80 in computer applications 

to allow general purpose .image data pr.ocessing access to the information 

stored therein. 

The sampled contents of thP. h.11ffPr memory 80 are passed to the 

composite digital expander block 15 for demodulation into their 

constituent signals. The Luma Decor1P r:.i i-c•ti t 20 performs a straight 

forward amplitude demodulation (MO ,1,,.t,,.~ti.on on the sampled c·ontents in 

·order to create intensity signals frnm 1"11-:! viclec> data. 

The Chroma Lock circuit 50 oper~t~~ ~n the digital sampled contents 

of the buffer memory 80 so as to ~xtract. the colour burst reference 

phase. This can be achieved using ~~vPrAl methods oi phase extraction 

known in the art which employ digital Rignal processing where the 

digitised signal, exhibits a well controlled frequency characteristic, as 

is the case for vide·o sub-carrier ::;ignals. In the preferred embodiment 

the phase extraction is performed by 1.ogi.c which incorporates a discrete 

time oscillator system (DTO) which iR clocked.by the Master Video 
·---~-----------
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Sync/Clock. However, although the DTO operates at a pace determined by 

the Master Video Stream it extractr-; t.he chroma phase with respect to the 

line locked digital CV. Unlike in prior ~rt systems where the chroma 

phase extraction processing occurred concurrently with the line locked 

pixel clock generation, the chroma phas~ extraction processing is now 

separated from the line locking process by the buffer memory 80. 

The Chroma Demod circuit 60 ir-; ;i strtndard chroma mixing stage in 

which the colour burst reference phas~ signals from the chroma lock 

circuit SO are used in combination w:i.th the corresponding sampled 

contents of the buffer memory to generate chrominance values. 

The Video Data Expand circuit J.70 receives the chroma data from the 

chroma demod circuit 60 and merge:<> it. with the luma data from the luma 

decode block 20. However, unlike t.h"?' video data packing stage 70 of the 

prior art systems it does not need to d~cimate the signal in any way 

since the memory s~ving which necessit~ted such decimation has already 

been ac~ieved. Indeed the Video Data expand circuit ~70 can convert the 

video data into any colour space repr~sentation which is convenient for 

the application, for example CCIR i;n1 0r 24 bit RGB. :with this 

arrangement it is possible to sel~rt n hiqh quality representation such 

as 24 bit RGB without increasing tl11" m""mot·y requirement of the system. 

If RGB signals are to be developerl by thP Video Data expand circuit 170 

the circuitry will include a stan<l;inl r:olour space converter block to 

convert the chroma/luma signals int.n Rm~ signals. 

The synchronised digital samrJ"'i::: rl"'v~loped by the Video Data Expand 

circuit 170 are sent via connector J~n to the multiplexor 140. This 

multiplexor is identical to the onP. nf the discussed prior art system 

and selects either the digital sampl.I?'~ from the video data expand 

circuit 170 or the master video stre~m 120, thus creating a single 

output data stream 160. As in the prior art a master logical keying 

plane signal 190 is used to provide informAtion concerning the 

positioning of th~ composite video source within the master video source 

and so determine which signal is chosen by the multiplexor 140 at any 
----- ····----·--
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particular time. The single output d~t:a stream is then transmitted by 

the multiplexor 140 to the display ~t~ges of an output device such as a 

monitor. 

Some of the advantages of the above described preferred embodiment 

of the present invention will now be rH.scussed. 

The preferred embodiment signif:i.cantly reduces the memory required 

to achieve the same quality performance as prior art. Using the CCIR 601 

standard as a guide the preferred embodiment achieves the same quality 

performance as prior art but with ;i !';tgnificant saving in memory. 

Conservative assumptions to calcµlatP memory size for a prior art system 

would be: 

* CCIR format·is 4:2:2 YUV. 

* Sample rate is 13.5 MHz. 

* Minimum acceptable active lin~ p~rion is 52µs (this value was 

obtained from 'Video:Techniqn~~· hr G White, 2nd Edition, Heinemann 

Newnes, (1988) pp 22. for PAL/SF.r.1\-l-t coding}. 

* There is no vertical decimation. 

8 bit colour component quanti7..::iHrm is used. 

* 480 lines must be stored. 

With a CCIR format of 4:2:2 YUV ~;:ich pixel is assigned a Y value 

and either a U or a V value, but not bot.h. These values are alternated 

so that a pixel with a U value assigned has two adjacent pixels with V 

values assigned and vice versa. Each Y, U, and V value occupies 1 byte 

of information and so each pixel therefore has a sample size of 2 bytes, 

or 16 bits. Since in prior art syst~ms d~modulation occurs before 

storage the sample size for a singl~ p1xel would be 16 bits, and hence 
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the size of the frame buffer memory would be {480*16*52*10-6*13.5*106) 
bits, which is equal to 5391360 bits nr 673920 bytes. 

Conservative assumptions to calr.ulate memory size for the system of 
the preferred emobodiment would be: 

* CCIR format is 4:2:2 YUV 

* Sample rate is 13.5 MHz. (but llP.P.rl only be 10 MHz since there is no 
significant energy in CV frequency spectrum beyond 5MHz). 

* _Maximum line period (including r.olour burst) is 64µs (this value 
was obtained from 'Video Teclmi'lues' by G White, 2nd Edi ti on, 
Heinemann Newnes, (1988) pp?.?.. for PAL/SECAM coding). 

* There is no vertical decimation 

* 8 bit colour component quantization is used. 

* 480 lines need to be stored. 

Again a CCIR format of 4:2:2 is typk.<tl, but since the signal is ·not 
demodulated until after it has b~en ~t-.orP.d the sample size for a single 
pixel would be 8 bits, and therefo1·,. th,,. size of the frame buffer memory 
would be {480*8*64*10-6*13.S*I06) bit:.!':, which is equal to 3317760 bits 
or 414720 bytes. 

If a 10 MHz clock was used inste"'lo of t-h~ 13.5 HHz one, and suitable 
anti-aliasing filtering was employP.d. t.he b1.1ffer memory size could be 
reduced to 307200 bytes. Also, with ~nit.able colour burst gating and 
quantization, a buffer size of 2491;00 would be possible. 

Hence the memory requirement of thP. p1·eferred embodiment in order to 
achieve similar qua~ity performanc~ to that of prior art systems is only 
37% to 61% of the memory requirement of such prior art systems. 

This Sheet Has Been Replaced 

· 1111111111111111111111111 
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Another advantage of the pr~ferred embodiment of the present invention 
is that it significantly reduces the circuitry that is required to allow 
multiple composite video ·channels to J:ie windowed. Prior art systems 
which provide simultaneous monitodng of ·multiple CV inputs {ie. viewing 
three or more channels on the same sr.reen) operate as follows. 

If real time performance is to b~ "chi.P.ved, that is to say no incoming 
frames are to be lost, e·ach extra chi:tnnel requires a complete PIP 
subsystem. It is only the final multjplexor block 140 which is common 
between channels. Therefore consid~rnhle cost is incurred for each 
additional channel capacity. 

However the preferred embodiment of t.he present invention can achieve 
real time performance at a much rPc11.1c::ed cost since .only the line locked 
buffer memories 80 need be reprodt1ced for each extra channel. The 
composite digital expander 15 can be i:;hat·ed between channels since the 
Digital CV out from the multiple channels need only be •viewed' by the 
expander at the sea~ rate determined hy the master channel. Thus the 
single expander block 15 can serve mnltiple channels. 

The preferred embodiment of the prP.sN1t invention also facilitates 
certain picture improvement proces~d.nq t.echniques. Composite video 
systems {NTSC/PAL) suffer from sevrr:il .fidelity defects. Some are 
intrinsic in the definition of th~ i;t<lnrlRt·cl, whilst others are due to 
the transmitted links. 

In this connection, the bandwidth n•clw: t :i.ons introduced by the CV 
modulation system necessitate the 11s<> of " number of expedients. For 
example, in order to reduce the b.::indwidth requirement for CV, the chroma 
and luma are modulated onto carriF!ri:; whkh are close together {approx 
3.5 MHz). This leads to chroma/lumri i.nterference which manifests as 
'crawling dots' • 

Several Digital Signal Processing techniques exist to alleviate these 
artefacts and rely on intrafield proces~ing of the Digitised CV. Two 
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such processing techniques are 11 Y/C rtdaptive separation" and "Cross 

colour adaptive separation11
• Y/C adaptive separation is-discussed in the 

article 'Three-Dimensional Pre- and Post-Filtering for PAL TV Signals', 

by D. Teichner et al, IEEE Transactions on Consumer Electronics, Vol 34 

(Feb 1988), No.l, pp 205-227, and also in the article 'Improvement of 

Picture Quality for NTSC and PAL Systems by Digital Signal Processing', 

by Y Nakaji~a et al, IEEE Transaction~ on Consumer Electronics, Vol 

CE-31 (Nov 1985), No.4, pp 642-654. Cro~s colour adaptive separation is 

discussed in the article 'Adaptive Filter Techniques for separation of 

Luminance and Chrominance in PAL TV -signals', by D Teichner, IEEE 

Transactions on Consumer Electronjcs, Vol CE-32 (Aug 1986) No.3, pp 

241-250. 

In both of these techniques the rciw dnta stream which is processed is 

~nvariably digital CV. Hence their :i.mplementation within the proposed 

architecture would be very memory efficient. 
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1. A system for combining multiple composite video signals into a 

single output data stream synchroniserl with an output device,' including 

means for decoding incoming compositP. video signals into constituent 

components, memory means for storing aignals temporarily to synchronise 

such signals with said output device, ~na a multiplexor for combining 

the synchronised signals for applicat.ion to said output device, 

characterised by: 

an analogue to digital converter (ADC) arranged to convert incoming 

composite video signals into digit~l f.oi·m: 

a digital memory arranged to receive. t.he digital output of said ADC; and 

a decoder arranged to sample the contents of said memory under the 

control of timing signals synchronised with said output device to 

develop synchronised digital spmples relating to said incoming composite 

video signals and to transfer the di.g:i.tal samples to said multiplexor to 

enable said multiplexor to develop ~;iirl si.ngle output data stream. 

2. A system as claimed in Claim l, t·•h~ndn the digital output of said 

ADC corresponds to a first composi.t~ video signal, said digital memory 

comprises a plurality of memory lor.;i H oni:;, and said system further 

comprises a first sync s~gnal associ~tncl with said first composite video 

signal and a clock responsivF.! to i:;.qirl fir·~t sync signal to generate a 

first clocking signal, said digit1'l ni~mnry being arranged to receive the 

digital output of the ADC at the m~m,,ry locations determined by said 

first sync signal and at a rate cletl"rminPd by said first clocking 

signal. 

3. A system as claimed in Claim 2, wherein said first composite video 

signal is to be combined by said multiplexor wit:h a master video signal 

th~t is syn~hronous with said output devicP., said master video signal 

having a corresponding second sync signal and second clocking signal, 
':' .. •a.. 
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said decoder being adapted to sample the content of sa~d digital memory 

from memory locations determined by s~id second sync signal and to 

receive said second clocking signal a~ said timing signal. 

4. A system as claimed in any preceding claim, wherein said composite 

video signals contain colour inform~t.ion and said decoder comprises: 

a luma decoder to perform amplitude cl~modulation on the sampled contents 

of said digital memory so as to g~ner;:ite corresponding intensity values: 

a chroma decoder to extract chroma plrnse data from the sampled contents 

of said digital memory and to use said chroma phase data in combination 

with said sampled contents of said ntPmory to develop colour values, .said 

chroma decoder operating at a pace dP.termined by said timing signals but 

extracting said chroma phase data with respect to said colour 

information; 

a merging device for merging the intensity valu~s and colour values in 

such a way as to develop the digital ~~mples in a particular desired 

colour space representation. 

5. A system as ciaimed in any pr~cPrli.ng Claim, wherein said output 

device is· a monitor. 

6. A method of combining multipl~ c:ompo!';ite video signals into a single 

output data stream synchronised w:ith ;:in output device, including the 

steps of decoding incoming composi.tP •.·i cleo signals into constituent 

components, storing signals tempor~dly to synchronise such signals with 

said output device, and combining t.he synchronised signals for 

application to said output device, r.h;:irM:terised by the steps of: 

converting incoming composite video signals into digital form; 

storing said digital form in a digital memory; 

11111111 111111 11111 1111111 1111 
* . C L M S * 



-------------------------------------------------

UK9-91-007 

This Sheet Has Been Replaced 

1111111111111\ 1111 \111111 20 

rt=.~~~ 

l~ ~~~~~BEEN 1i 

sampling the contents of said digital. memory under the control of timing 
signals syncht"onised with said output device and developing said 
contents so as to form synchronised dj_gital samples relating to said 
incoming composite video signals; and 

combining the digital samples in ordP.r to develop said single output 
data stream. 

7. A method as claimed in claim 6, r.nmprising the steps of: 

converting a first composite video signal into digital form; 

extracting sync signals from said fin;t composite video signal or the 
associated digital form; 

generating a first clocking signal dependent on said sync signals; and 

storing the digital form of said first composite. video signal in said 
digital memory at locations determinP.n by said sync signals. and at a 
rate determined by said first cloddm.t ~i.gnal. 

8. A method as claimed in Claim 7, f11rtho:>r including the steps of: 

sampling the content of said digit.al m~niory at a rate determined by a 
second clocking signal relating t" ;i m.<1i:>tP.r video signal that is 
synchronous with said output devir.P. "'nrl from locations in said memory 
determined by second sync signals P~r1~r.te<l from said master video 
signal; 

developing digital samples from thP. ~Flmpled content of said digital 
memory which are synchronous with said output device; and 

combining said digital samples with !';aid master video signal so as_to 
produce said single output stream for transmission to said output 
device. 

11111111111111 111111111111 1111 
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9t A method as claimed in any of Cl~ims 6, 7 and 8, wherein said 

composite video signals contain colour in-formation and the steps of 

sampling the content of said digital memory and developing digital 

samples comprises the steps of: 

performing amplitude demodulation on t.he sampled contents of s~.id 

digital memory and generating corresponding intensity values; 

extracting the chroma phase data from the sampled contents of said 

digital memory with respect to said r:olour information, and using said 

chroma phase data in combination with ~~id sampled contents of said 

memory to develop colour values; and 

merging the intensity and colour val11~s so as to develop the digital 

samples in a particular desired colom.· space representation. 

10. A method as claimed in any of cVdms 6, 7, 8 or 9, wherein said 

output device is a monitor. 
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