Syst.em for conbi ning mul tipl e- for mat nul tipl e-source video signals.

FLELD OF THE | NVENTI ON The | nverThis Sheer ks Bted Replwed Syst em -
“faor generating a.conposite image by sel ect i veH“IﬂWNlE@“E plurality <
of surultaneously avai l abl e video signals with on on a N’
pi xel = by- pi xelpHai.328 5 BACKGROUND ART 1 uch sy424mi993
known* from U.S. Patent 4,876,600. This prior art ref erence di scl oses an
appar atus to produce a conposite imge frominformation supplied by a

plurajity of 'sygﬂsapmid:enibhungmdnﬂple&etmat muliiplessoonce widep sigmalsat i ng sour ces,
10 such as TV ctaneras, nass storage for digital imge data and raster

graph| ¢ generators. The sources provide the information to a plurality
of dual - ported buffers. The data stored in the buffers are read in a
synchroni zed manner. A pre-programed mask storage selects on a

pi xel + by-pi xel basis which one of the buffers is to supply the

“information for a given pixel of the conposite inmage. The mask storage

furni shes 15 control data words that each conprise a nunber of bits equal

to that of th W-ﬂﬁ;m{vﬁ RPIOReS to be handled. That is, the data width
whi ch may be ?Ie%lg I'n parallel corresponds exactly-to the nunber of
sources. One bit is seﬂhpmvennomrebuedmasamdoegenerammascmmueumagqby

or obl em of i ey pambizing S gt gmifnpbily FrofhE ke S IEHuI R |,

vi deo .si gnal s afiifer on ia'pirél-bypikedbasis.  epresentation, such as certain TV

Si gnal's or in a digital-representation such as conput er - gener at ed
graphlri % addition, each such representation may have its
i nfor

tion c bg? ﬁﬁDe ed in a variety of ways, dependent on the
si gnal™” gl‘1[ &‘3’ useﬂ%éﬁspl ay, editing, storage, transm ssion, etc.).
Fol | ow ng vi deo si gnal Shcipgﬁgﬁ igkeowie flomOUCS] Pater 408760600. qflusepﬁmom

conpressed still images (JPE unconpressed still inages, conpressed
movi ng i mages "iwEnce)disclnses, A ARRATAYS 1@ PTadyce asgrupositeimage from iiformation

supplied by a plurality of independently and mutually asynchronously operating sources,

10 such as TV cameras, mass storage for digital image data and raster graphic generators.
The sources provide the information to a plurality of dual-ported buffers. The data
stored in the buffers are read in a synchronized manner. A pre-programmed ‘mask
storage selects on a pixel-by-pixel basis which one of the buffers is to supply the
information for a given pixel of the composite image. The mask storage furnishes

15 control data _\“vords that each comprise a number of bits equal to that of the number of

) sources to be handled. That is, the data width which may be read in parallel

corresponds exactly to the number of sources. One bit is set per data word to achieve
this selectivity feature.

The prior art reference does not address the problem of signals that are

20

mutually differently formatted. Generally, video signals occur in an analog
Tepresentation, such as certain TV signals, or in a digital representation such as
Computer-generated graphics. In addition, each such representation may have its
information contents be encoded in a vanety of ways, dependent on the signal’s

intended use (dispiay, editing, storage, transmission, etc.). Following video signal types
are mentioned here by way of example: compressed still images (JPEG), uncompressed
still images, compressed moving images (MPEG), uncompressed moving images (PAL,
NISC, SECAM, D2MAC, HDMAC, YUV, Y/C, RGB, RSI70A, RS330), video




v“"'

NTSC, SECAM D2MAC, HDVAC, YUV, Y/ C, RGB, RS170A-_RS330), video

2 patterns, etc. The video signals and the graphics are necessarily to
"be reformatted in a common format before t SheettlabBees RepHctaneous! y

Ak
di spl ayed on a sane display, e.g., a PC s ECT OF THE
1 NVENTI ON  pHN 14.328 The format issue bri mgn aihve. 198y
serve to indicate that sel ectively conbining on a real- basis a
plurality of differently formatted, si mul t aneousl y avail abl e and

nutual |y asynghémsle. Theltides signas andVithd g RAPRics AR Mlessarily RKE ffortattsd in a
conput er - genérat e fgraphl Cs gives rise to a non-trivial "handling of data.
10 commontformatzheforejthey casf be simultancousiyalisplayedrona samedisplay ceagf 02

conbi ning a . g‘{ou tg% ity of video signals with one another, wherein
real -tine pr&ce§ 1's feasible for practically an unlimted nunber of
si mul t aneously avail abl e video signals fromdifferent sour ces,

irrespective of their formats. It is another object of the invention to
support a 5 OBIEGT QF BHEADBIENTION regard to the organization of

opetations to be perf ?@?Forﬁﬁgisg\lr’e bAGH q;u@g%dsgﬁfmo%ﬁ%‘ssg%%{gﬁg&@ﬁema

SUVMARY OF THE | NVENT eve

i nventi on pr gelectivelyacombihing) dnod real-giadel bagisca plurality wp différentlynfogmatiad,
urality of simultaneously avail abl,‘g vi deo .20

2?5‘32? !sv\?v! tyhcsgn"@{agéﬁgwga\%abla apd muytually asypehronous; ‘é.xwrﬁsn%& ith Ane Angthes o

I nput mneans, I el t | Mgt al | - i'n'gﬁﬁhnagﬂ each
respective or?gd/8¥gat?ﬁe w%eo é}.néﬁgeiﬁ ﬂslpfgi\%ﬁgl%wrgggéct lve Vi e%%%ﬁﬁt,
and&codilﬁg means conltdsardbject oftshe iimyention to providesa systene fiarocbmisiningsppect i ve
oney®f the video signals.into data ite provided at an .encogder,

Ut ut . Ench DIATARY afViGeocsgnalY with ong anaiher SHRETEIB, TealshmR JTocesing fidessivlsfor
source 25 pi ctidgdl 1;!, thiR&Bhdnibdast dreBhs] ?ﬂidb' | 6 | ind i

col our of th)eﬁipartic%rrg@ls-ourtllled Iégi?tgﬁel angﬂgq or-n%é'[ﬁ%éeﬁﬁlgfgfrd@ %hf?erent

i denti fy the spercpssdtrespectivedefotheis fommats. T ds anathermbject ofi the inventiondb support a

Tt o0 AR B oo 55 S Bk e nd
nul ti pl exilSy regdrdivg systérfl aFehiRRttare. nmeans for storage of the selected data
item The nmenory neans has a nenory i nput :
SUMMARY OF THE INVENTION
To achieve these goals, the invention provides a system for creating a
composite image by selectively combining a plurality of simultaneously available video
20 signals with one another on a pixel-by-pixel basis. The system comprises input means,
_) operative to receive the plurality of video signals, each respective one of the video
signals having a respective video format, and encoding means connected to the input
means for encoding respective ones of the video signals into data items provided at an
encoder output. Each particular one of the data items corresponds to a particular source
Pixel and functionally has a colour identifier to identify a colour of the particular source
- Pixel and a format identifier to identify the respective video format. The system further
? includes multiplexing means having a multiplexing input coupled to the encoder output

25

for transferring a selected one of the data items to a multiplexing output, and memory
3 Means for storage of the selected data item. The memory means has a memory input

" Coupled to the multiplexing output and has a memory output. The system also includes
dmding means coupled to the memory output to receive the selected data item and to

Gecode the colour identifier of the selected data item for determining a colour of a




30 . coupled to the nultiplexing output and has a nenory out put. The
~system al so includes decodi ng neans coupled to the menory-output to
receive the selected data itemand to decode the colour tdentifier of
‘the selected data itemfor determning a colour of a - 3.

speci fi c one PHNd4sI38&ati on pixels of the cdnposite i mage under codridl.1993
t he format identifier of the selected data item

In the invention, source pixels are extracted fromthe video signals. The
" source pi xel sgpagific bAeof destinatlon pixdlstof the eompofsitesinmge andérccontroliof Hecforrat a
itemhas colou . 5 informatjon and format information. The colour of a
speci fi c destidentifies Of Yhecsalectad dat item. conposite image is deternined by

sel ecting one of the dgf ghel i g&m&n%&ﬁg%@eﬁaﬁ@ ac em@};%?%dn?i € The

item s colour identifier under cohtro e se | S Tornmat
i dentifier. Rourte pixelslareordpregentedas datadteniscofsa speeifivrkindi Baoh data enrchas cplour

nmeans. - . ] The stem the inyentiqQ ermts a, npdul.ar

ar chi t ect urfe. information pad formap i . g{hﬁd’@foé‘F R¥ ﬁéﬂeﬁlgﬁﬂéit'@ﬁ?%ﬁ PB‘EPB#Jﬂ'Fhe

vi deo signals | Wi P, : ' (ﬂﬁ%t iers
uncoupl es the tgt;;geéan gg‘r}:ﬁ 0 e??ﬁ?ﬁg?ﬁ?%ﬁ?ﬁgﬂ%d?ﬁégfhzm{ﬁg&%
means from t hseleoted alatazidem srealousridentifier mgdemcantro rsglented rdata rmatany -
syst.em suppor} e%ﬂ nt r.na{?%or t {qor n(igdi ng the daja itens can be adopted
2T ong as - dentinief Brioe o actorae, R a1 Sms Atk ATERRIGEL: e FATIOEY PR ¢
unanbi guously and retr ma¥aPit¥m ofthéﬁlv@ﬁﬁbxﬂﬁ&?jmyh?nioaﬁlﬁf Arthité<hireR Usigthee

~adapted to, e.g., the nenory organi zation an ~ processing

cap? i ti ¥ esmmemprodetermineshrepresensatiomofithe videghsignalnas data items with eelour
dat

b 6pF oceas nghid vith Tital BabEes chEbyeh 18 pind RrRRER Bl AR sitals t
use of the inh?ﬁméan%m&eabgmzaﬁonal procesiiifyf i the tnemoty Rieans. Bdrther cany
regarding the tormat of the conposite 1mage. The 20 conposite inmage
format is to PDétemgsppered mwm@%@@@ﬁ fesenending thedata items gans ,te%%%@s as

et nat i on e nuiRHSRRS of cBENF k) Eft SHRE R B FRBDiRUNEI YRR Ry, o,

of one typ#) defimed.fThe thterndlafisrmat can be adaptelidocegnahe nemoTRoeganiztioephdced
by a nonitor of another type. The repl acenent m¥ﬁ . need adaptign to,
e.g., the phyBiogessing capabalitiesiofimemoryimanagement, R 40 A spitable,and predptermined 5
Particul ar ph [haSQ R b s i \therSRk .
" (" gamma- corre?ﬁagﬁ"g . Bésd ggsgdl'dr%gwt%ﬁg%?éé rgrﬁa?tﬁof tﬁg’?g{)et?pom %uégi mage
i s achi eved t Bxeoutgd on ke uieifordily dormmtted data items. Thegse of the incerhali formatf also ng
wi th the orgapjzational processing in t nor ans. . .
The syst em o NPEGNU Sysh ersarle ckastiog dhe, Grab s e somiposisy image. The
St rcrgldlt a getr)rgg Ingompb%ité #iAgR fOrM&is b GBS 162 B RBtinalof |dévies Ml Fisplays Stores

f Or processes the eventually generated composite image. Changing the destination

device’s format may occur, for example, when a monitor of one type, used for display
of the composite image, is replaced by a monitor of another type. The replacement may
heed adaption to, e.g., the physical characteristics of the new monitor, due to the

5 particular phosphor compounds used in the monitor’s screen ("gamma-correction").
Changing the format of the composite image is achieved through the decoding means,

again without interfering with the organizational processing in the memory means.

. The system is readily modified to handle a larger number of
sun“l'fant':ously available video signals by appropriately extending the encoding means
d the decoding means and the capability of the multiplexing means. In order to
“thance the system’s modularity, the multiplexing means preferably includes a bus
"eans for under control of a selection protocol transferring the selected one of the data
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and t! e decodi ng nmeans and the capability of the nultiplexing neans. In

order to enchance the system s nodul arity, the nultiplexi ng nmeans
preferably includes a bus means for under control of a selection
protocol transferring the selected one of the data o

4 i t enspp9 14328 decodi ng - neans. 4 - The formt 12.11.1993
identifier may functionally be the sanme as a video source i dentifier
when each i ndividual video source supplies video signals of only a single
video format. ;Rin§go thetdecodingaieans. bits used to encode the col our '

I nformati on per sourct _5 tpi xel , may_depend on the -specific type of video
signal to be encoded. THesfopmpt identifier may funetiopally; bethesame as a, yideo sosiremal

f ticul ag_f f i i th
of a particu 3@%‘-3“@@‘1"5@@%“ iRdividual {rﬁeﬁ%urég Yigphie® Videh sfgn oaf:] (g'{i’%gr e €

pi xel's avail our I nformation than a vi'deo signal® o e.

By providing ailieoformat.nAlso; thenmuraberrofititsrsedito encode i eplowr infdrimation per source

| engt hs, an . efficient, use is de of the avail.able nmenpry ace. 10
prefer abl y. 5t ixeLey Shpa e oRRe YR PR HERALIE be SHGRA U8 SH6bi ne
the video sig | ' ' sy i '
basi &, 7o - MR RV sHRACHCA PHIBIANHE M RARE s el Soursy phct®
whet her the phepreseattthe pixel’s available celiogn infermation thanca nviseo signgk of anathet type.

graphics data_is ta,determ ne _the caol our of the speci fic.destinatjon .
i xel, and  uPY REVIAITE SNty msriAny feanagement nkgns to, hafidle, waiable, Word leheihsoan
and the decodiffidieneassismadedstt e Availihie Héﬁlo?f’w. of the specific

- destination pi xel under control of the control neans. The further

mul t iyl exi 4 nmeans ei t HRseferably thgrsystemsofi the invention is epemativeiterseleotiysly eombipe

th r, . . di . f . ' t
o the decod: A8 il SERuf SH8 eoaBDeRlR arponibd BT bR ootk Ao RRRT B3R, OB, T
of the graphi gsis éiftl, ahe syseerm dbinPrisés \ditrioD fieasls foy sheifyiny Whéthedghet plitatity ofor
20 transferring the graphics data to the decodi ng nmeans for being decoded.
The menory neXiggo senalsor dhe; cempyiar-generatad graphics da@nis to determinedhe gplour of the

tom  and a i IeRak dekunlehikdl”of® sl seLRE mcihy LARIGbAVEER dihmory,
the sel ect &9 dieams aridethe dedodime mieins fon determining tibacolour@fahé spetifitatdestination

generator, such as PC, preferably at |least the fornat, 25 1dentifjer
section or thB‘xEﬁ\’ﬂ b0 r%“ﬁ%cp loReanse dhe, further mtiplexing means egher; he

gr aphi cs geneggid : - e ' BRAD
source i dent? iﬂéeérlc(gglgrt %ﬁﬁﬁé(? %&’Bfrlée}?b; @éﬁ@%@eﬁdgﬁlﬁfﬁ er P or _c%?‘re%?s sag?
the first- mentransfers the graphics idatal toxthe decodingsmeaditsefos degoding ttie woldur ddentiiet i on
;P:Bh?lzzoggagpg e%rtc):l_oXu-éls-otJ LHB lg?anﬁ)ri]ése&ta% the latte? f&n%ggrtxilng géalthé) ?orr}nato Idetntqger, or
20 transferring the graphics data to the decoding means for being decoded.
, The memory means of the system in the invention comprises a colour

identifier section to store the colour identifier of the selected data item, and a format
identifier section to store the format identifier of the selected data item. If the system
includes a graphics data generator, such as a PC, preferably at least the format

25 identifier section or the control means is implemented as a functional part of the

_ - Braphics generator. In the system of the invention, the memory means has a source

l identifier section to store a source identifier for control of the first-mentioned .
Multiplexing means. The source identifier section then also preferably is implemented as

B y f“ncﬁ?ﬂal part of the graphics generator. |

Accordingly, the invention furnishes a system that permits combining

Videg <. -
de0 Signals of various formats with computer generated graphics, preferably in

Wing
OW-baseq representation.
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Accordingly, the i nvention furnishes a systemthat pernits conbining
video signals of various formats with conputer generated graphics,

preferably in w ndow based representation. - : : BRI EF
DESCRI PTI ON OF THE DRAW NG -The i nvention is explained in
nore detail BM3%$ exanple and with Sreference to the acconp@nli.i8p3
drawi ng, wherein: Figures 1 and-2 disclose a first exanple
of a systemin the invention; 5 Figures 3 and 4 illustrate a
second exanpBRIEF DE%EIP&‘M)NrOFIﬁ-IErD&ﬁWNG and

Figures 5 and 6 show a,third. exanpl a syst t he i pventi

Throughout the Figure %Y@upgf‘ggﬁﬁ Eﬂrﬁ%ﬁ?g g’qudo & é‘éﬂ&"‘ko
simlar or c ﬁ&%qh@gcd‘oﬁﬁ;a% .drawing, whefein:L ED DESCRI PTI ON OF THE
EVMBODDI ENTS Pérfél‘%Genera 8 B Figures 1-6 illustrate exanples of

a system accord| Ing tf)lew‘&ﬁ h\aadtzl dtaclo%alﬁmw@mlpbmfczwtemngﬂwamo?e 0
i mage out a plurali e i | abl.e nal s
12002 2 8L Vi Beo oi e 3ni Y SRR SeRirpiE of o aydirl 3G i oEnton.

formats. Theaﬁd)rrposMe i mage is a pattern of destl nation pixels that each

havie a particul ar col our orzﬁgrey | evel . The pattern is determ ned by
sellection of the vi dedigures §iagd# showia third example of la-systemi indhe knvention. For
n of the destination pi xel s one of the 20 video signals Il-Inis

cted to supply a source pixel whose colour or grey |evel

rmation then is tdheughoppthe lﬁgﬁ:@stm&ﬁéruiwnmrﬂsm used to indicate
Thejvi deo signals may be originated in, e.g., TV receivers, VCRs, video,

s, P osisilar ok eorrespending, fealyrgso i gnal s may i ncl ude the fol | ow ng

and formats: conpressed still inmages (JPEG, unconpressed still

, ‘conpressed 25 noving i mages (MEG, unconpressed noving imges (PAL,
C, SECAM DETAIDEBRADESEREAIIONOF THECEMB@IDIMENT®A, RS330). The signals
may :al so be supplied by a video pattern generator or synthesizer.

General
Figures 1-6 illustrate examples of a system according to the invention.
15 The system creates a composite imége out of a plurality of simultaneously available
video signals I1, 12, ..., In. Video signals I11-In may have mutually different video
formats. The composite image is a pattern of destination pixels that each have a
particular colour or grey level. The pattern is determined by selection of the video
\ signals I1-In on a pixel-by-pixel basis. For each of the destination pixels one of the
: 20 video signals I1-In is selected to supply a source pixel whose colour or grey level
> information then is to be mapped onto the destination pixel.

The video signals may be originated in, e.g., TV receivers, VCRs, video
cameras, video disks, etc. The video signals may include the following types and
formats: compressed still images (JPEG), uncompressed still images, compressed
moving images (MPEG), uncompressed moving images (PAL, NTSC, SECAM,
D2MAC, HDMAC, YUV, Y/C, RGB, RS170A, RS330). The signals may also be
Supplied by a video pattern generator or synthesizer.

%Lj
Figure 1 shows a first example of a system 100 in the invention. System

j{
f00 omprises 3 multiple-source-multiple-format signal processing device (MSMF) 10
or

8terating 3 composite image from a plurality of simultaneously available video

25

heet Has Been Replaced

T \ll\



Fi!r st exanple 30 Figure 1 shows a first exanple of a system
1 In the invention. System 100 conprises a ,

rru‘i ti pl e-source-mul tiple-format signal processing device (MSM) -10 for
generating a conposite image froma plurality of sinultaneously avail able
vi deo PHN 14.328 ' 6 6 12.11.1993
signals I1-In of one or nore video formats. The conposite imge is
transferred to an i mage destination device 20, such as a nenory or a

moni tor . Cpesignalsriicin dffdre dr0more video fodfifatso The Gohipositeithazelis aafdarréDto an
apparatus 30., A%ara,t us 30 may_conprise a PC 40 . provided with a -

user - i nt er f ad@agdestination, devicg 20,,9ich #s 3 memary @2 monifor, @peration ofoMSMF 10 is

oraphics - Contrifest6y dala StoodsSfie' BRI Al 30 Tray R AR Wl 3
Fi gure 2 shopsovilitd-with d userinterfacet 50, suchvEd/& kegbsandor agrouse)and a displays0 g

functional Lti eé): an engodi n e%t jopn 102, a,di,spllézi\(< nmenory 104, .a decodi ng
section 108 &R le ARteractive coteql o 1 imagersompilatiog, (d0nay. gomprisea gephiss; ng
sedtion 10 1 W@ﬁ%l org V) RAMNB! =] ] source pixels. The
sodrce pi xel g&ére' ’uég%l’:yegef\nhgﬁg or %rsgmg%g%sqra&iresent ations
sudported by the i nter Figurp2shews M§MIT 10 in mbivetdid. MBMF 10 womprisésxihe s

ri se col and video format informati.on. Displa ne 104 .
ctively dlmene fncnalides’ o capading,sectign 08, » disgley cuerme HY, ectecoing
ern Qéctdasioe aid eq?p &P et i on
106} decodes t he source 1%&5%%%?&%11%2?%&?% n o?ﬁdﬁ%@on ungeel?‘pgg%g% %?&(%dne
so pi %@ '162 encixdes fincaming ivideor sigrtalsoli-In into SduecedpixeldeThe sdurce pixelsareat i on
' sented _in.a.common digital. format for conversi into an a,nglo(%g

si ghal adapt SWPRlsd 1B, Ane fr mere digital Tepresentations s“PPBHeeg'SﬁBe intenal progessin
conprises a MSMEH 10.YTIR sdufdpikeld E8mphide colour andlVilled ?orma_hi]ﬁﬁﬁﬁﬁﬁ{ﬁl. ‘D&%eo

signals |1-1n, each having its individual video format. e recelve
20 signal s | memory k94 selastively stores thesphince Pixels ima pattern cotréspohding to .the patfin

i g1 ta wor a2 PgRtion Piieh o Bt ntaep . DRAR Stk 408 RS B Brere
dat a: pr ocd$sip@!’s @pRir ihformaionMmder tontrd) dfithé istirB pD@I1’s videdS@fat iRformation.
selectively transfers the words supplied by encoders 116-120 to display
menoiy 104. Jbhe decoded colour informgtior tsspresentetoin a-commpn digitab format farrgonyersion
S howr’?) of t NGnb3Mnatog signal adapted to monitor 20.
Encoding section 102 comprises a plurality of inputs 110, 112, ..., 114 to
\ _ receive video signals I1-In, each having its individual video format. The received video
20 signals I1-In are respectively supplied to encoders 116, 118, ..., 120 to encode each of
video signals I1-In into respective sequences of digital words of one or more internal
representations, adapted to the data processing capability of MSMF 10. A multiplexing
means 122 selectively transfers the words supplied by encoders 116-120 to display
memory 104.
" Encoders 116-120 each include a memory (not shown) of the DRAM-,
VRAM- or TVRAM-type to store the encoded signals. In addition, these memories take
‘@re of the difference in the rates of pixel information supplied to the encoder’s output
d pixe] information derived from the video signal received. The video information
"pically includes an analog signal sequence based on a given scan rate and provided
w_i‘h identifiers (sync pulses) to indicate individual video lines that make up a complete
Vldm'image (frame) and to indicate individual frames. The monitor, onto which the

25
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VRAM or TVRAM type to store the encoded signals. In addition, these
menories take care of the dlfferencelnthl(?1 f%ﬁ%epﬂﬁeg |nforrrat|on
l] ! as S

suppl ied to the encoder's out put and pi xel Ived fromthe
EDENLE - -
L

vi deo signal received. The video information

anal og si gnaPHNQ4328e based on a given scan ra 302.111993
i dentifiers (sync pulses) to indicate individual video lines that nake up a

conpl ete vi deo i mage (frame) and to i ndi cate individual frames. The
moni tor, ont ?até"%bﬁ%rhbﬁ then is & b@SRchpiihbs t6 adapt ﬂlebﬁpﬁlysdﬂ A& images to the
si mul taneousl y, nmay have a different Scan rate. Scan

7 i r at e MOSHOES Speratiomeln adqum hnnabaserqommuxsmqmmdm remove tipje-y  of

vi d |magestot itor er at ddi tion ba

vor et | on Pl Sepep B iioBlsods 8 id Flned, B 1 e b A Te NBRTEshe

| i nds and fr gige6 line gﬁqumvmawoﬁ%ghg{ﬁmf t he video |ine and of
t he jvi deo frane on the ot her hand. The nmenories permt

di gijtal wotds fromdif WWWM@I%M@O‘“ difforent anes amengencdess out -

VRaf (vi doo MR85 e Gy TR e P il iy THE iy, ey B S SRR ol 2
random acces prefmablyylstmﬂRAMS(vﬂeb IRA MY of TVRAM @ripieponted ¥RAM)S Asknownaad

a bildi recti onal sequent | al access data port. My tiple-ported RAMs such as

and 10 VRAM\S a:Feadeng-acesssmemory; that-hasya idirestional random ageeps datarart and

;”hg Ov?gggl ggibg&lge;cuﬁpﬁyse%eghgle%%%t&a‘?fﬁg R'Rﬂ@élb-gbl zem pi xeifsgvglr}gd%l nes.

M i@ TVRAMS aze cfastemthg\ ordigary MAMaaree'ery udeﬁﬂ in video@pplicationsi du¢ o
S of E’é‘ﬁicib;e&vswﬂ iy pf i e oy o ey Ol ety e SR BRLY
g{jgt gsgfes.neThe VRAM | WI%J%X@MX%M ?%%%@%g?ﬂﬁ%t pe%cﬂaﬁﬁ%{?&gt
rel daded wit honre&pondmtoeﬂlescalf pattern of thy video irhage to becitored: Thatuis,na sequem of
dond at " mut i SEsee bireRof LPduREs orbe xord BimiodSd Sriaih Eflp of neifory

writiten ansl cells 6?&\@ VRAM ehab Rave 19RTENY adjaéerimdmorp raaateﬂ@sl Thé WRAM i @ead
moreg) shift registers to 20 retrieve and ‘enter pixel data in |line fashion.

EacH word pererWgemMmsnmmamd&; ﬁamtsefpuohea group of

part- et eor o RRE feihetd s XoHBRh ARV RERILCER SRUFE Bra YRar RSy
source pixel bedote at fReANY differefBfiie Wies cATERAM firther ishﬁaysted&e beOk#ifén &id

t he V|deo S|gnal to serve as a key for
read at the same moment, it being provided with two (or more) shift registers to

r 20 retrieve and enter pixel data in line fashion.
| _ Each word provided by encoders 116-120 represents a source pixel
derived from the associated video signal and includes several bits, a first part whereof
contains encoded colour or grey level information for that source pixel, and a second
part whereof specifies the video format of the video signal to serve as a key for
3 eventually decoding the first part later on. Conversion of an analog video signal such as
a TV signal into a sequence of digital pixels is known in the art. Note, however, that in
the invention the pixel’s digital colour information is combined with an identifier for the
associated video format, and the combination is provided in a digital representation
Supported by MSMF 10. _
" Display memory 104 receives the digital words from multiplexing means
92 on a pixel-by-pixel basis and functionally comprises following sections: a source
“ormation section 124, a colour information section 126 and a format indicating



entual ly decoding the first part later on. Conversion of an anal og
signal such as a TV signal into a sequence of .digital pi xels IS
N in the art. Note, however, that in  -the invention the pixel’
~digital colour information is COITbI ned with an identifier for the

associ ated vi ggN ¥40328%t, and the conbinatio® is provided in a digi12l11.1993
representation -supported by MSMF 10. 30 D spl ay nenory
104 receives the digital words frommultipl exi ng nmeans 122 on a

pi-xel - by- pi xelecfsts128. BorirdeUinforination kactiof 24| spedifiéPin Avandd for ehdhOMstination
source information section 124, a colour information section 126 and a

format i ndi capllxdg)f monitor 20 which one of video signalsd1-In is to be seleesed tooprodera thee

i nformati on sect fon i xel
e 0" S Sl fbxe Fi BRBG i 13 ARARGR o1 SA%3 133 cbhs 3 operaelin <,
the sour cgf mubiplexingr meanp 122 9COI0uP infoematasil scotén 926 Brores! for Sfhtdestinalion
controls the operation of nultiplexing means 122. Col our informnmation

sect i, on 1265 spigeldhe fisyt pagaf the digitahwoghrecsived fram myltiplexing means 122, ienethe
di d
P ot on op PR HOSPAtATYS He sbiBL B BT, Bt indicaing crion 1808KE for

stords for  eachaedtindtiod pixel thersewmepart oftheadigicd mdtreaiveaimoxﬂumlhplbxmgr d
receijved from nultlgl exi n I%rer%ls 122, i.e., the video forrrat i ndi cati on

for the sel ecE¥sddar te- at indication for theljelﬁﬂe& \SORESEXEl1 04 may be

or a rr§:I‘/$(I\a/l(]| gﬂcxa&%smﬁeﬂ&@mﬁ?ﬂwﬁ ﬂgﬂgan@:gq I'n seve&a?ﬁ%%ag E/SAM

incr e stlﬂ)rmghdcamw(dgnainmckm ARAM or a TVRAM. Such (RAMS meaycbeper :
bank n be reduc when, bank- svm hi ng t.echni ques are @pl I ed, ch as
storihg data P rs Q In; ey JNGrEse storage, ganagity pnd @ Fsgﬂﬁﬁi

banks} Col our NofafeR4 kﬁgd ?éhh%eélﬁﬁ Rrel28 are
preferably 15 i npl etgélt \/%\’ngt hhgp%%i&oﬁaﬂoc%ﬁ%%dl n vi ‘Hw required
fast-1in-fast - applied, such ahstoting dataHfiop subsequent desiinamon ﬁmalsan logitaitynaontiguous

SO 24, PTGl o RE 2026 ng b RS h A et
subst ant i all$ yi zplmrigxté@ivﬁh aloe drfifore PR AMS mfvxéﬁqifltﬁélfeq%%éd mé-uﬂ-?a&t-out

Encoders 116-1 be adapted to encode video signals received at
i nputs 110- 11hehiawoumﬂuh1wdataemee)s Sourge iinfoomationt seatien 124 preférgblyiis implenented

vari ous. w di e s OF Rk prepery Vi Efs B (TR s st craen 1265

i nf ormati on pepicallydefe dtiaxwbstaiiallyclows kAL indhe APFANG of sectihst1RG ahH R280f
video signal to be encoded. This may stemfromthe fact that a vid

Signal of a particul ar Engoeders bli120 may belsidapteg ¢o ea@dpo@deplmalstmcmw esent
the pixel’ 20 inputs 110-114 in internal representations that are mutually different. That is, encoders

’ 116-120 may be made programmable to handle words of various widths. The number of
. bits used to encode the colour information per source pixel may be variable depending

l on the type of video signal to be encoded. This may stem from the fact that a video

\ signal of a particular type needs fewer bits per source pixel to represent the pixel’s

25 available colour information than a video signal of another type. By providing section
126 in addition with adequate memory management means (not shown) to handle
variable word lengths, an efficient use is made of the available memdry space.

Decoding section 106 receives the colour information parts of the source
Pixels stored in section 126 and handles the conversion of the digital colour information .
tnto the analog format of monitor 20.’ Decoding section 106 comprises a plurality of
d°°°del's 130, 132, ..., 134. Each different one of decoders 130-134 operates on the
Sltally encoded colour information parts of a different video format. Therefore, when

This Sheet Has Been Replac

[T




25 avail able col our informati on than a video signal of another type. By
provi ding section 126 in addition wth adefiiodE. [YrIBOgOENENt MERans
(not shown) to handle Varabl e word | engt hs Se is made of
t he avail abl e nenory space. W ﬁp 06 receives
the col our i nPKNnBLB28 parts of the source 9 n seqbiqnigh36
and handl es the conversion of the digital colour |nforrrat|on 30 into the
anal og format of nonitor 20. Decodi ng section 106 conprises a plurality of

decoders 130, sedtidh 126 produces a Esl6ilr idfdrimatien patT a0doud@Cpdal M%Rﬁﬁ‘kupphes

operates on the g| tally encoded col our information parts of
different vi db%ﬂSGF#Eﬁd formaty infosmationpagt of that source pixel wsdectlthﬂmaawdmmﬁs

a colour infqg Eg&? of a source pixel, section 128 supplies t he
associ at ed fo‘{r érg'i?g?%‘uon part of that source pixel to select the

associ at ed one of ot dubense, 1fdPmdtSifdicating section 128 may spelidy the\lGuce:
format indicating sectjon 128 may specify the colour 57information bits

recej ved by dafosmatign bits received by dw@mgmsdoﬁzfmmmm@mmnwded

P 1t Seprseriafin(fta ohBEi-Eld SR 8 Bl Sl HOPYY) Brobati i Han

ted to diérHde The appripriate oncaifrdeseders 36134 T selepsy @ ?éihte o Qhétes

preti ng the col our ’llhgf ormation bits as encoded Y nf ormati on and
eseniasiotat

convrting tHl (PPETatign H‘Wb‘@éd@ﬂ%ﬁﬁ%ﬂw@@vﬁlmfwﬁlﬁm@@ #sor mat
S apted t &Ed\mp T
convgr si on rgé'& res a degl cat edwgﬁ Gonvert ar atﬁ%a;%%gar&%ﬂ%‘ @ﬁ%"t signal, .

ol oul0  whose flexmsat o adaptesii torth¢ sideo dormat of mor(as 20; erp. lahaloy WGB.TiTke

de r out put SI nal_is t.r ansf mul ti pl exi means 136 to

monift or 20 urfBYCTSGR IPAYires 2 degdh fﬁgﬁg Gagverter l'tgﬂ\’mi Ahe tryg-colour

In dnot her expag @nvERIGb prodlict #hd RGH YOY. ThY depifel | ur
infarmation bits received I*y ecod‘? ng sggﬂ ?}E 1 @ém sec Hﬂ‘gggﬁitaogbe an
encdded rieapsigrred thyt multipleking means|136te ananitor TZOmndmcamﬂlog foringan dddicatingn
RGB if or mat atSF&g]?lgq‘ I nputs 110-114. The appropriate one of decoders
130-134 i s se 0 operate on that representation. The operation

invgl ves ilsterpreting IfanciReresamble) F6r R ifdicdtin gsseeﬁor?ihseﬁ. ggg&l@? eplour

i nf dr mation and converting this information into an RGB dec
si gnal , V\/noséﬂﬂomn bigs regeiped:tly decading sactiom 106 from sextion126tto be28. enWRGB

Z'hir;ct eri ot (egreutadt et kRl o i, afiie BEpth 0 30K CBIBIBHAK obbounds
RG5! R decodghg, 3’%‘.’3“&f‘#ﬁ”?’%%‘:ﬁi??%ﬂ’?%*@‘stw‘m@%&& Wotrte ke
representation. The operation involves interpreting the colour information bits as
20 encoded RGB information and converting this information into an RGB decoder output
signal, whose format is adapted to the video format of monitor 20, The RGB video
signal at one of inputs 110-114 may need adaption to the physical characteristics of
monitor 20, due to the particular phosphor compounds used in the monitor’s screen.
This may be taken care of by a dedicated RGB/RGB decoder. This kind of operauon is

25 termed * gamma-correction”,
In still another example, format indicating section 128 may specify the
colour information bits received by decoding section 106 from section 126 to be an

“ncoded representation for the colour of a destination pixel created from a signal at one

of inputs 110-114 that does not represent a colour or a grey level. .This may be the
@ase for data that are not directly related to visual perception. Examples are spatial
mperature dlsmbuuon, spatial humidity distribution, topologlc surface characteristics
O Other parametrized features, e.g., as obtained by remote sensing techniques from



25 t#d 'gamma- correction” . In still another exanple,

format| I ndi cating section 128 may specify the . Colour information bits
recei ved by decoding section 106 from section 126 .to be an encoded
representation for the colour of a destination pixel created froma signal
at one’ . of pyN14.82810-114 that does not t@present a colour or a 2 .EY 1993
level . This may be the - case for data that are not directly related to
vi sual - perception. Exanples are spati al tenperature distribution,

spatial hum digipibssthat aret fodse. visiilised dTlese dithatigy ¢ pendeted visiallg perceptible by
O her paranetrized features, e.g., as obtained by renpte,  sensing techm gues

from creating a plurality of pasameten ranges for|the fegfuse (o, aylsualwdmnéed;splmn&e
data nmay be r

paraneter r angléegg# or %/?%lﬁ?i h‘%ﬂ-@g&?ﬁage&%ﬁ%guaﬁ s?a%lgﬁéhp%l ayl ngl Iﬁa}{tfﬁﬁa:

feature's spaicblotr coredsporiing twna pyrtivelun parimetersange. Ahis display tebmnquelmtploys a

parti cul ar coI our corresp nd| n to a parI I gul ar parangter S{]ae Thi_s

di spl ay t ectinipsyd Eﬁy 5 ‘GGIOBBPEP cationy AN APREQPIIE eRg of decoders 130-
appl i cation, [ 33

section 128. ?E‘e se %Ecétae %cggigé?é | gﬁ%?égg%ﬁjdo co l.oltﬁ raléég%%g?l‘égﬁgé&%nb%d

i nt er pr et's t hénterptetsithei colour imformatidr bits fromnsestiant 126)ad @fcoded aon-cdlaur

non- cof our informatjon that is to_he conyerted into coI o out,

signal} whose Bfgfmagien; d?‘é&l&b?%&“"e’% 1pieea %‘%&Wtrﬁé& W HPatZ aﬁaﬂ%

| nt er f et at | Ofy HRGiGMOPHF! S mBitor 20, Hhi® GRAPRARACHI N &ﬁoﬂ gé through
a col qur-1ook-up-table (CLUT). Preferably, the dutput

si gn supldl |amntpk5hw&3d§lesie¢wmumgha aﬂ@rﬂwk-up-mg(@l.ﬁ'r) si nce

mul t i xing digital si i s SI | ti Xi nals. A
di gi t 4l - anal og converte‘%ﬂ% ﬁlglglaﬁ}‘%e&éﬁ' %@P&%@ﬁt‘)’g‘rﬁg 8{ 'ﬁf

shown {i n F|gure 2, encodlng section 1

| exi ng  signdl§ adificelmfl Ih@hdg)dlgitﬂr O%&ls is3impler than multi glekﬁlgti?ﬁk%xsgiﬂ%!se A

decodi ng sectio
y nenor igitakanalag conventes! (DAC)#3$theadis pravided betwesn' areutputofsmaliplexing

Interface mea 0. S bus 140 for read/wite data transport and
contr dat a %&%ﬁ'%ﬂ@? “%Ifsﬁho is connected to an encoding control unit

142, st i [15- picture cqntm@bxmplarshéwﬂ%n@raweﬁdbdﬁgrﬁee&bn $02,! detO8ing R€ctidn
decodijng contr86 unit 148. ncodlng control unit 142 serves
to corftrol thd displey tmm@md&éearg contgolled by RGO via anjinterface: means 108.

nodi

116-

258%3%35."5%&0 (408 08 ot 4 B 149 £ Ea el fiffaSran AL, Fongod o

nore of Vi drnospeitg mk 140 is ¢ohneétes he a8 @fcodig Eontrdl uiie 142, 4 Rtill-pictdretitrol

i nt roduce a rde fied

mt 144, a memory control unit 146 and a decoding control unit 148.
2 Encoding control unit 142 serves to control the operation of encoders 116-
120. For instance, a modification of the encoding operation for one or more of encoders
116-120 may be introduced via unit 142 in case the video format of one or more of
video signals T1-In is changed. Alternatively, unit 142 may introduce a modified
I°“c°ding procedure into encoders 116-120, for example, when display memory 104 is
Teplaced by a smaller display memory. Data compression techniques or lower resolution |
tncoding may then be introduced via unit 142,

Decoding control unit 148 controls the operation of decoding section 106.

For instance, unit 148 may modify the CLUT in the appropriate one of decoders 130-

134 for changing the pseudo-colour representation. Altematively, unit 148 may adapt

25

1
]

the decoding procedure, for example when monitor 20 is replaced by another one of

Wother type. As mentioned above, "gamma-correction” may be required to correctly
“Yust the shades of the colours used. -
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enf¢odi.ng procedure into encoders 116-120, for exanple, when display nmenory
104 is 25 replaced by a smaller display nenory. Data conpression techniques
or:'l ower resol ution encodi ng may then be introduced via unit 142.

Decodi ng control unit 148 controls the operation of decoding section 106.
For instancePHNri4.328'8 nay nodify the CLUTiIi n the appropriate one 10f11.1993
decoders 130- 134 for changing the pseudo-col our representation.
Alternatively, unit 148 may adapt t he decodi ng procedure, for exanple
when nmonitor 20 is repMaRsH domtdD kil 246 pEatiS isplEe .
ment i oned above, "gammma- cg‘?r ection” rrayggguggcﬁttlﬁ?ed tomgﬁlr ect F‘fﬁﬁry lg?ij ust.
t he shades cﬁoutmng@mmog sgetion 124 may be programmed via unit 146. The wordsrsjoredsat r ol

unit 146 cong t ) lon o L spl ay. ry 104. . Sour ¢

i nformation @'@‘@ uligng@f sg%@“@g&fﬂ g’g‘?é’iﬁﬁé%ﬁ?ﬁg&ﬁiy 8ﬁ§meﬁ?g %Pﬁ@ légdlpgﬁr at
particul ar autidecdatoPfory6tdssifig be nodrifg Gh PC40.28 fiRNertppliditioh HAbY t
unit 146 under PC 40 control, foré{&rocegm ng or nmonitoring in PC 40. A
further afplsleatively starg wasds supplied by FIG 48 vja unip 146 in septior 4@ and/or iy sgetiono
viajunit 14 Zhn section 126 and/or in section 128.

Stiffl -picturétontrol unit 144 is provided to selectively prevent witing
in { address regi onstillfpices ¢control 3it 344/i9 providedcot selebtiviely prevest Wefing in
mai gt ai n the stored i nformation. Accord] ngip ,, since display nenory 104

locdlly reneﬁ_dﬁaesmmimgeﬁwé%l%ﬁaq@mmmlxrin@mnré@wartbats d n f
Secd ons 1oanldiadtn., Bforiieh? S8 ol ol 1 6F Ity remAiidRind A0 R0y 0

or lonsherecstill pioturest are apeatedf ini aréay o irionitors 2@ chatt oriespohdscio thesslecttd t he
ation pixels qQf the cqnposite in;ca)fzeqjin,rmnitor 20 are to be kept
9

N (39dresy xegions ofgsectiens) 126:and/0rol 28y Unit 494 mavdhe,opetited ypanche PG 4k y
DL ey nL . AR 146, foP SAddoB Stk SRIELAPH OB L Afing WhRnrERYs BE S ST U

handl i ng a one-t1 ne- 0 signal, he video signal

.uni t§ 144 may,_control encoders 11612Q by selectively puttin . the

encolli ng pro‘é’é‘&g gy & YQHEé‘oéFéa}ii‘ﬁﬂl% 104,p k?FWY(?gﬁYeW‘E&]m&“WEYmry '
funcki on {50 8&4’3& FRerddited Tikd Ry el ' O _cbgﬂ;ad

i nf of-mat itosn lt o} smlﬁgﬁgm ng neans §2@gy%t@ol§%ﬁu%g’h§ﬁ@§ﬁdl ngglt r;ebﬁu@ges not
prodiice new Videoesignal, i.enfoncerthe video signalthas sappliedpd gerhpletetimage] the signabiter s’

116- 320 nenories are.provi.ded . ri ng each new comosi.t.e- i e-cycle.
Encofer s 1 METIBEo ATE MLV win A e ool encoers IR 5 sl tbenl phucies
mor e yt han Onfig encoding procedure on hold. Encoders 116-120 may be provided with a memory
function to store the encoded information prior to supplying the encoded information to

20 multiplexing means 122. Stopping encoding then does not produce new pixel
information, and the same pixels stored in encoders’ 116-120 memories are provided
during each new composite-image-cycle. Encoders’ 116-120 memories then are adapted
to supply the same pixels more than once. _

| In another embodiment, still-picture control unit 144 may control the

3 storing of source pixels in display memory 104 by Selectively assigning a "valid" flag or

an "invalid" ﬂag to a source pixel provided by multiplexing means 122. If the current

source pixel is "valid", display memory accepts the source pixel to be stored at a

Predetermined address. If, on the other hand, the current source pixel is said to be

“invalid®, it is discarded and display memory 104 retains the information already stored

at the predetermined address.

PC 40 may provide appropriate clocking to run encoding section 102,

display memory 104, decoding section 106 and interface means 108.
. This Sheet Has Been Replaced
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| n anot her enbodi nent, still-picture control unit 144 may control the 25
st.oring of source pixels I n display nenory 104 by seIectrveTy“assrgnrng a
"valid" flag or an "invalid" flag to a SOUHﬁﬁsmkﬁﬁkBa&%¥lde
mul tipl exi ng means 122. If the current sourc display
menory acceptpging. $x@irce pixel to be stor El,ﬂﬂmmmpmﬁm neqz 11.1993
address. |f, on the other hand, the current sour Id to be
“invalid", it is discarded and display mermory 104 retains the information
al ready storﬁiA,m ofdmie edetie e HSdnasidr ess. .PC 40
may provi de a&ppropri al odi ng section 102, di spl ay

memory 104, decodi ng s&gurem‘.‘s ﬁﬁﬁ4adlsbl¢s&t£§écﬁﬁ@e£@ﬁﬁlé of @%ystem 200 according to
12 Second, exa of em in the invention
Flgures 3 andhinyEaRe, dasatprey dat @W%&%ﬂéﬂwﬂd@éﬁﬁ%& lafe
th t

e inven 'O'Hen%&fbgrtﬁé s&xﬁé‘&efé&hé@ﬁ@ﬂ@ﬁl% ryg RASF00PhIW S ﬁ&nﬁ?lgtem 2 00 o

Figire 1 are noted by the sane re nce nunera
spe¢i fi cal § y sigmalsi lleln withieoe asotherpand mthbohvputor—tghermdgmphiawdamum@d ata

(Tofture buoraptics ol FH0kEEarty® Gefof £ Ko 90, viaan MSREF 45 sghlly @ferenty o,

MSME 10 di scygsit MSPE$0 discussed above. In Figures 3 and 4, PC 40 has a .
supervisory function as g}scussed under Figures 1 and 2 and, in

addiition, serves to sufpFigugesspand4, &?éldﬂhas a)eupeehwmfuetqnnlas disoussedamden a

i o o i el e W

coul g b%ombmd’d%ﬂ E‘ﬁxﬁe@by%u&bl badi§ IWiih Viddo SignA9 IRUE Funétondll ﬂfé)%h
102 of Fi gure provid t hat encoder 120 is adapte andl e

gr aphi cs dat satareansbe Msmlﬂﬂy @ videeasignals\idAn. Thatzy, fieygraphics datp could be
In

thel ar aph; cs "O0Ed téb%‘}ﬁu A4, SSir 20, poding idand 102 oF FROACS, ¥Byttey
t hef graphi cs thiatencaded 120ris adaptéditd Rendbd Praphics da@. ThisnGptiontviRile Awt Aeedi VA a
dedf cat ed encoder. However ggaphlcs data are_ already available in

graphi cs uni 7O7hysically presensrin PC 40 as dhe; encoder could be providest withya Y&4a raster

scaf basi $¢ of AR

colante 13 °letfecky, the BRoRcd Malabeante RE sl Mirccdy 1O RG0S e if
104) vi a gr aphhe graptitcs Ahth arb\apready ﬁgﬂﬂﬁ@pfbpﬂﬂte format; ahéreby aiﬁidmgadedmted '
An pppropri ate one of decoders 130-134 then is selected, functionally via

forpmt indi c&nFoErsBomeysr, spaphics datasare; already) ayailableingraphiesiunit, 30 on & @Rnégrac,
1O ponVert  aocess basis, as contrasted with a raster scan basis of typical video signals. Accordingly,

graphics data are suitable to be introduced selectively and directly into display ‘memory
20 104 via graphics bus 210, bypassing encodihg
section 102.

An appropriate dne of decoders 130-134 then is selected, functionally via
format indicating section 128 in a similar way as discussed above, in order to convert
the graphics data via a CLUT (not shown) into a signal for monitor 20. This CLU'_T

25 preferably is programmable, e.g., via decoding control unit 148,

Third example _
 Figures 5 and 6 illustrate a third example of a system 300 in the

invention. Since graphics data are generated on a random-access-basis, the memory
% functionality of graphics unit 70 in Figure 3 may be physically merged with that of
display memory 104 in Figure 4. A PC 42 in Figure 5 then does not need a graphics
tnit with 2 VGA and with a graphics data metrxory, since graphics data in a




—— .
t he -graphi cs data via a CLUT (not shown) into a sigmat—for nonitor 20. This

CLUT 25 preferably is programmable, e.g., via cQgi on rcll nit 148.

Third example Figures 5 and AT ; PaRTrd exanpl e
of a system 300 in the i nvention. Since grapf _ gener ated on
a random accPHNH4s328 the nenory 30 functil®nal i ' uni 1244.1993

Figure 3 may be physically nerged with that of di splay nenory 104 in
Figure 4. APC 42 in Figure 5 then does not need a graphics Unit with a

VGA -and with i digthPfofREDMy dieABEbE SRR insdisplay mefhoy 104. Decoding
13 - predeterm ned digital format may directly be stored in display
menory 104. pectism K6 then includespn appeopriatshdeceder, sa¥%, dacodgsiddoitransfopmdtheler |

ot anal o be ARl 25y AR 62 nidtal BT chtol 3 el pl £
G rcunvent | ngofivérpiod \in MPACr138104 al t oget her as far as graphics data

storage is_concerned is_achieved in an alternative enbodi ment of system
300; shownSin Fi gufCércymvepting display, memory 194 al ta

g
si gnal s under, e Y Qﬂéﬁmg' | &l VRan .
gr aphi cs dat astq??%%ﬁcogﬁ@%ﬁg%?{/ﬁeﬁ%e&eﬂ l%gﬁ a di S%ﬁééxg&@ﬁ%@fﬁf’sﬁ&ﬂaﬂ%ﬂ,g@&gn m
§rol signdigire @OWhen gtdphicialanriregnérged wittmddeosipials onder sourceemid formas
upplied by display nmenpry 104. This i S ex i ned as foll ows,

I
gr aphi cs gatral as;discussed-apve, thegraphies d m@aﬁ mayserve hoth-ag g displaygplecdata

s. If th it d iLy 4 e e'c'gq"i- ﬁ,ge(%o | Y] of
gr aphi cs%naqgv?oérdgﬁg’?g@tn%l %’?@nter%&ete ”%?9'3% |?:r£ C %‘ir?q?%lfn?re%rs;t I on
par tl0c suppliedetsy displayanemory 104x Ghiscis@xplainedaasrfollpwsicessed by decodi ng
on 106. If the additional, bit is a |ogic "0", then aJ]l Qr fogr,e of
remai ning N bits ar@€&53Rucs F%)P'@FB‘&%W%%&?WQ‘ +1)-bit wide
ding of t - i s el 3 plire |tA® r@uaifR ; ;

2 produce\gﬁ?ﬁi% Bdlk? W ge 'td‘giaalgg\%r (}s’ ?lr?gatﬁ%AM 240@3%1%??(‘)“&%? pics

ni zed as wordMrdite beiinterpReted 2s graphits acotoun ghforiationfora paricularidestination

955 o ifH S I ool b e B B AL B i
RV 314, b TR M), oo DEUERERGMMEN bits are 4 Be TRARIBIL Sorkth e Propel
assqci at ed adi¢ceding of thiR/volourinformationb supplied displayeienornl®bnt r ol si gnal

PC 42 produces (N+1)-bit wide data words in a RAM 240, functionally
organized as an N-bit wide RAM 242 and a single-bit wide RAM 244 whose addresses
are correlated. When RAM 244 has a "1" at a particular address, then the word at the
corresponding address of RAM 242 denotes a particular colour and is to be decodes as
such in decoding section 106. When RAM 244 has a "0" at a particular address, then
the word at the associated address of RAM 242 is to be interpreted as a control signal

to select the proper decoding protocol performed in decoding section 106 for the

selected data item provided by display memory 104.

Decoding section 106 selectively handles both graphics data supplied via
bus 210 and data items supplied by display memory 104. To this end, system 300
includes a multiplexer 212 and a multiplexer 214, Multiplexer 212 transfers either
graphics data supplied via bus 210 or data items received from display memory 104 to
be decoded by decoding section 106. Multiplexer 214 transfers either data supplied via
bus 210 or data supplied to a multiplexer input 216 in order to select an appropriate
decoding protocol. Multiplexers 212 and 214 are controlled via the single bits provided
by RAM 244. When multiplexer 212 is controlled to transfer the data received from




to 4él.ect the proper decoding protocol performed in decoding section 106
for the sel ected data item provided by display nenory 104. 25

Decodi ng section 106 sel ectively handl es both graphics data suppli€d via
~bus 210 and data itens supplied by display nenory 104. To this end, system

300 ° incluPHN M.828ti pl exer 212 and a nul4iplexer 214. Miltipl eXer 1 21dh3
transfers either graphi cs data supplied via bus 210 or data itenms
received fromdisplay nenory 104 to - be decoded by decodi ng section 106.

Ml tipl exer 2didplay aienio?y 104] iHef mulBpRxEUPHS isSdnitbRedd trirsfer e Bita ed via

supplied to a nmultiplexer input 216 in order to select an appropriate
decodi ng pr ot scA10 tna eqntrodsizpus of decoding sectiom 106 cthereby Istlecting an appropriang bre

Plr ;ﬁsfre?\/it ﬁgdocfatpg M@%#oﬁa%u% i 8835106 Wmbs nlcu?tEBlcraJ?elr 239 if controlled
14 . di spbayansfralie/ddtd feceivedviabhs 200 ches nﬁﬂﬁpl&:&r@?ﬂ? eontfslied Qo thafib¥ef "

the data received via bus 210 to a control input o ecodi ng section

%06, é her ey the ISE@? #dtsainpuipphbolordegoding rsgction_ 106, thf{ﬂd)){ljfdmdng shet( appropriaten)
the-dat o' eocccBdbr; 8% ST iende Bobif o tdratsd SR Providia yomblliplexgr 215 s

transfer 5 thecclogndheadigrial at inppt2160aRythe LAQIWOR, o8 Midyobe d188ablt B9 ALY
"selecting th o ingecoder y a cLuf (notyogbhom)b%ltg@aﬂ

e appropriate ) e.dg.,
i nt er’pr et theﬁx&r}ﬂ%l 3genk, jof dpay e Wh%b&ﬁ@-ﬂ as a col our. The signal
at input 216 nmay be a f e rabl.e an . xt.er nal
agentj, or nmay be suppl %ﬁ%ﬂ%ﬁﬂoﬁ%ug 6’8%051%3&%‘!1“&# ﬁ&%ﬁ%@&?ﬁﬂﬂf‘i&f

Fi 6, IoristimplengntedtasrRAME242 inPC242. Klsd;i @ufce ififotaticn seeabe T2H of Figiite
RA 2 in PC 42. Al ,so, source information section 124 of Figure

be i Apl enent ymay brimplemented indRAM, 240, to)gentrol @ bus 246/ as multiplexer 122 @ﬁF.ElllE;Ja?’/e
4, dt tg i { 1 i .| i N ti
Toat | O g 458 RECH] colickit WIATRARE 238 Vit 86 arel ricnife fbiodaBer Lo"

separfat e f eatRigemes 1-6 illustrate\seme funetionalitiey withih thé systennas sepasdté téatsregny be
physifcal |y ig(_&e‘grat ed tg‘get her é‘g W thin a single device of the system
Not e | hat ~ t he " PETHE R B more of the funchionalities may heiphysically iptegratesctogetheran

i nf orymati g5 iﬁiﬁ{ﬂhmgﬁa@vi@@oﬂﬁﬂ Vegual |y perceptible as a pixel. For the
pur pgse of this i"nvention, cofour therefore may include aspects such as

grey Jevel, shadi ng or Netethat thedeine"calope'cis uséhhersinr todniditate ahs dspecy of an
diff GT enti at qnfo”n%gﬁoncﬁgx%tdﬁtuc%‘tbse'made visually perceptible as a pixel. For the purpose of
this invention, colour therefore may include aspects such as grey level, shading or any
other aspect that serves to visually differentiate image constituents.
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CLAI% 1. A systemfor creating a conposite imge by

sel ectively conbining a plurality of simnultaneously avail able video .
signals with one another on a pixel -by-pixel basis; - characterized o/
in that the systemconprises: 5 - input means operative to receive the hrd
plurality of pyMeps.3pgnals, each respectiveigpne of the video signgl foo3 /
havi ng a respective video fornat; - encodi ng neans connected to the

i nput means for encodi ng respective ones of the video signals into data
items providegy @2 encoder output, wherein each.particular one of the
data itens cor_l’ﬁ%%nds to a particular source pi xel and functional | y .has a
colour 10 identifier to identify a colour of the pafhisiShett His Be€iReplRceRi X €l

and a format identifier to identify the respecti

mul ti pl exi ng neans having a mul tipl exing input coupl m’m&mmgﬂ\der

out put for transferring a sel ected one of the da

mul ti pl exi ng out put; - menory neans for storage of the selected data
“item having a nmenory input coupled 15 to the nultiplexing output and

havi ng a menofy out put; ecod nmeans to,t out put
to receive thje sel ect ed‘\&ﬁtﬁmlt?’ 8°mp°”%e‘3%§8q*yhs§1%uﬁm 5%‘%&% i er
of the sel ect gidrdlity of bﬁﬁﬂaheéusﬁﬁi\%ﬂﬂbla ivideodsigialsowith @ne Another 5&3%&@!%101‘
desti nation p| er s of the conposite imge under control of the

i dentifier ofbasi® selected data item 20 2. The systemof Claim
1, characteri conpri ses: - - a col our
| dent"' fier se%%?&éﬁ%%%@éﬁsgﬁsﬁ%@ht i fier of the selected data
5 a iﬁpimﬂieansicwaﬁvm receive the pleralityosfevidés sl“FﬁﬂBBéach despedtiviecsinedf
| ected data_item The systemof Claim 2,

char Xteri zedmﬁlﬂ%ﬁlgﬁﬂ%hmpfmﬁ? Yideo tormatisour ce i dentifier section
Pre a souLgaadieRbids &Fm&%d L ifPut Heahd for BhcbAiRy t¥dpBLlive ones of the

video signals into data items provided at an encoder output, wherein each particular one

of the data items corresponds to a particular source pixel and functionally has a colour
10 identifier to identify a colour of the particular source pixel and a format identifier to

identify the respective video format;

- multiplexing means having a multiplexing input coupled to the encoder output for

transferring a selected one of the data items to a multiplexing output;

- memory means for storage of the selected data item, having a memory input coupled
15 to the multiplexing output and having a memory output;
- decoding means coupled to the mé_mory output to receive the selected data item and to
decode the colour identifier of the selected data item for determining a colour of a
specific one of destination pixels of the composite image under control of the format
identifier of the selected data item.
20 2, The system of Claim 1, characterized in that the memory means

PR

comprises:
- a colour identifier section to store the colour identifier of the selected data item;
- a format identifier section to store the format identifier of the selected data item.

3. The system of Claim 2, characterized in that the memory means has a
source identifier section to store a source identifier for control of the multiplexing
means.

4, The system of Claim 1, operative to selectively combine the video signals

T R Y A




means., 4. The systemof Claim rative to selectively
conbi ne the video signals ll! ‘EIIL" l ,”w
16 wi t h conmputer-generated graphics d A B¥- pi xel basis,

characterized in that the system conpri ses: - control neans for
speci fying whet her the plurality of video signals or the conputer--
generated gr aBHN 444284 i's to deternine thelgol our of the specific 12.11.1993
destination pixel; 5 - further nultiplexing neans coupl ed between the
menory neans and the decodi ng means  for determ ning the col our of the

speci fi ¢ dest Withtcompuer-generated graphies dasa onfa pinel-by-pixelrhasis) chasagterized indhats
of : - e .transferring the colour identifier supplied by
el vpis R dplfpiset:

t he nenory decodi ng neans and transferring the graphics

data to the deg@stroldneingfor $pebifping Geliettier the plueality bf wideb iiinhlsi drethe EomMphter-
control of the graphics data, functioning as the formt - identifier;

- or transf er genegated graphics atasis do daterrinetthe geloutiphthefpegific destingtipm gixel;

decoded. . st ' ' ' L0 4 hat
e syst dm o iuetier multglering KEnd R fenerd M fen iR ARAE,
conpri ses: means for determining tHeasolourdsfrthe kpeeifics destimtion pixel andertdontrobbbthe

identifier of the_sel ected data item - a formt _
i dentifier setoNt meanspymeansofi or npt i dentifier of the selected data

item 20 and wher ei Neiinae whidiBRing! e 2blolt ?qeﬁx&ﬁ&t ém@gﬁééyﬁ‘ g&&%ﬁ@?i‘ﬂ{eaﬂéfot the'
t he graphi cs generator. 0. e systemo almb,
char act er i zeddécodirigamesdnis and dransfetringethegraphies data tos theadededing mugane fiorl dgeading of

th aphigcs generatqr. ., 7. The system pof Claim5 or_ 6,
iU or 1 Do e ol ddsoyitier wAder,contighef the STApHLS iy Aupetanaig gs edTEEct i on
to sfore a sojgenffigentifier for control of the nultiplexing 25 nmeans, the

sourdge identifier séction being a functional part of the graphics
generiat or . - or transferring the graphics data to the decoding means for being decoded.

5. “The system of Claim 4, characterized in that

- the system comprises a graphics data generator; and

15 - - the memory means comprises:
- a colour identifier section to store the colour identifier of the selected data
item;

- a format identifier section to store the format identifier of the selected data

item;

- 20 and wherein the format identifier section is a functional part of the graphics generator.
6. The system of Claim 5, characterized in that the control means is a
second functional part of the graphics generator.

7. The system of Claim 5 or 6, characterized in that the memory means has
a source identifier section to store a source identifier for control of the multiplexing

25 means, the source identifier section being a functional part of the graphics generator.
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