1 SPECI FI CATION REAL TI ME DATA STREAM PROCESSOR Background of Invention
Field of the Invention [0001] The invention relates generally to real-tine
i mge processing systens. Mre partigularly, nethods and apparatus for
efficiently processing nmulti-format video streans including those derived
frombi-directional, packetized, non-point to point data comunications

networks into a single fornmpt_vi reamsuitable for display on a
sel ect ed di spl ay devi ce. D%?Eéiﬁ&éﬁéﬁl@ Jgd Art [0002] Display
devi ces generally include a“di splay screen I ncluding a nunber of _

hori zontal |ines. The nunber of horizontal and vertical |ines defines the
resolution of the corresponding digital display device. Resolutions of

typi cal screens available in the narket place include 640 x 480, 1024 x
768 etc. In order to display a source inmage on a display screen, each
source image is transmtted as a sequence of franmes each of which includes
a nunber of horizontal scan lines. Typically, a tine reference signal, or

sean tines and REALTEEMECDATANSTREANM ' 10
scan lines an . S : : e

ref erence signals include a ' YNC signal where-the
VSYNC si gnal indicates the begfﬁr§35)iEfI§§§SSig) t he HSYNC signa

i ndi cates the begi nning of a next source scan line. Therefore, in order to

displ ay 8ackgroundeoklnvéntiorurce image is divided into a number of
Q‘:oDnts and_each point is displayed on a pixel in-such a way that point can
be represd"rle& stherlmlenttQHIa el enent. Display signals for each pixel on
the display my be generated using the correspondi ng display data el enent.

[ 0003]fob0r exammd Rverticd refhtdsdeHedaNpicabtifRNIvEgd pitadsidylsystemisambre d TV
di spl ayed image 2 100. The inmage 100 is formed of an active picture 10
that is thePafticslagy. metbognansbapparatus for efficiently processing multi-format video _

streams including those derived from bi-directional, packetized, non-point to point
data communications networks into a single format video stream suitable for display

onh a selected display device.

Description of the Related Art

[0002] Display devices generally include a display screen including a number of
horizontal lines. The number of horizontal and vertical lines defines the resolution of
} the corresponding digital display device. Resolutions of typical screens available in the
market place include 640 x 480, 1024 x 768 etc. In order to display a source image
on a display screen, each source image is transmitted as a sequence of frames each of
which includes a number of horizontal scan lines. Typically, a time reference signal, or
signals, is provided in order to divide the analog signal into horizontal scan Iin_es and
frames. In the VGA/SVGA environments, for example, the reference signals include a
VSYNC signal and an HSYNC signal where the VSYNC signal indicates the beginning of
a frame and the HSYNC signal indicates the beginning of a next source scan line.
Th'erefore, in order to display a source image, the source image is divided into a
number of points and each point is displayed on a pixel in such a way that point can
be represented as a pixel data element, Display signals for each pixel on the display

'may be generated using the corresponding display data element.

- [00031 - For example, Fig. 1 illustrates a conventional NTSC standard TV displayed image




100 that carries image information. Qutside of the active picture 10 is a
bl anking region 11 suitable for line and field bl anking. The active
prcture 10 uses frames 12, pixels 14 and scan lines 16 to formthe actual
TV image. The frane 12 represents a still inmage produced fromany of a
vari ety of sources such as an anal og video canera, an anal og television,
etc. [0004] Information in frame 12 is represented by any nunber of pixels

14. A pi xel acron for "picture element”) i.s the small_est,

di 5t ngut shabith THRGMFER 1o, Bprafediag an ArtvecHic et Gk Ared.of R RS r ot o
l'ocation of agp inaetariiedinlagh AFbANRRASONtsIdR ot tiPAdtde Picire 1008 Mhkigach pi xel
in turn represents digitized information and is often represented by 8

bits, althougaiosddrsuitakiefoming and fielshlanking. dde Botiverpictiimb Hsesfframiess) 2, Each

scan line L.nclud a n f..pi_xel t her e Lepr | a
nor i zont al 17e ap 40 et 1B TorPlinR ety racey Fh bl R ERRpA

tel evi si on sitinehage prosiubg frovheihl 8 £ darictg aNgourded su€Xa& N analdg Yided carodra,

i nformati on appears every 60th of a second, a frane (including 2 fields)
appear s everdp H#BIa9 8levigiodettend and the continuous presentation of franes
of information produce a picture. On a conputer nonitor using progressive

scan, mobapme @ifoindtRhNREhAR 1295 P@réRAteddlyl dny hambes Besixes 4R phaiean to
produce the. display seen by a user. [0005] The nunber of ) '
f rames- per - AEEBWER fof pAigtureselemensdnthesawfiestslistinguisbable and FrsolvBBlecdtitifon of a
WZ}' Ng 1 Maggy iﬁﬂahg&s @Elﬁafﬁgtdi&}etgﬂ)cgﬁ& 8 iHﬁNﬁiMthH&?%kﬁMﬁ% AlsoliPYiafe
theéaters repeati nNg eac rame two tinmes for a net 48 tps to avoid
flickering. chi8@. Eachl mxeldn omn neeseds digiticed ind@dhation ladd i 6fber) repeesestedond and
PAL uses 50,fRs,... Th i nterlaced fields are displaced . one vertical |ine and
nappen at L it afaaroR e ARECmaY e fePretemed sy nd FEMBRT FLaEL bl 4 anc
odd field alihensaid ydisany hi@b&Oofl igel€ 84 thérebp Ape&ievtitly ahofizentalding ofonpl et e
franme every 30 th of a second whereas filmis scanned progressjvely as a
conpl et e fr AHBIMAISWIthR ERMEL 2 B BdRe/ 2 Geledsien sapdarrFingsiptasiaged npvi ng

| mages can Bag, fBr hnie, o AAMIBF inklrfaib P 9Hard 8eff 6th dra ALaRl, araniese
various video formats i1 n a single display, the various video streans nust
be processefintindiog @ fisldsyhepaardenens3Gth afra lsasandgnditbie sontistueus presentation of

frames of information preduce a picture. On a computer monitor using progressive
scan, a frame of information is periodically refreshed on the screen to produce the

display seen by a user.

0005} The number of frames-per-second {fps) is also an essential fac;or in the
} perception of a moving image. Films are shot at 24 Fps and usually displayed at movie
| theaters repeating each frame two times for a net 48 fps to avoid flickering. NTSC
" television uses 60 interlaced fields (fps) per second and PAL uses 50 fps. The
interlaced fields are displaced one vertical line and happen at two different instances
in time, they are called even field and odd field alternatively. The 60 fps can be
perceived as a single complete frame every 30 th of a second whereas film is scanned
progressively as a complete frame. Most internet media today uses 15 fps and useable

moving images can have a 10 Fps frame rate,

[0006] _
In order to display these various video formats in a single display, the various

- video streams must be processed into a single video stream having video format
~ consistent with a display device, such as a monitor or TV, on which the images are to

| .be displayed. This is particularly important when att_empting to display images from




consistent wth a display device, such as a nonitor or TV, on which the

I mges are to be displayed. This is particularly inportant when attenpting
to display imges from3 such disparate sources as an NTSC TV source
(which is continuous in nature) at 60 fps interlaced or 30 fps progressive
and internet nedia (which is packet based) at 15 fps or even |ower.
Additionally, it would be advantageous to integrate the requisite video

processing int he display itself in order, to provide a cost effectjve
ot on. [ obishicae e dran WSCBLraueet whRafl Gt Hrcueber Sl ips
apparatus f Oi_fntd?faQ@cF&SM‘ﬂ:sad?U%re%ﬁveaan'aliﬁﬂé?r{e; fHedMtwhich(i9 padet 9aded) & FLRED

(i ncluding video data and network data) into a single format data stream

sui t abl e f ororckvepllewerofdditionatly.tibwould bemdvangagsous ty btedrate the easjsitavisteodi ng
to th ' ' . t us,. ; . di scl d
For provess MacsriEbierths pRGDRSET PRER GniuoddPat et tifion’s s ngr e

synchroni zed di splay video stream [0009] A configurable real tinme data
pr ocesHWO7hr r afhetfdre whabisidesired id anh affident arathax and afipapdtayfanprecessingamg an

associ ated set. of display.attributes. A nunber of. ports each of ichis
cont gur ed 18 3 tcufer 2P it Arta: e Feeas el s A=t rfiichwe 4tPge
converter unnfosa §§AgI8 fematldaQistRAM suRLEIE €6+ dishlay 6D hdmREAdI Ng one of the
ports suitable for converting a corresponding input data streamto. a
correspondi ng converted data stream having associ ated converted data

st rieam adumpoacy ofallnventjonconposi tor unit arranged to combine the
converted data streans to forma conposited data stream an inage enhancer

uni t [@gosangedadcordi ke prétenCAvgRDh] Methddt,apphfaaah@ sfseérit afe  enhanced
data stream and a display unit interface arranged process the enhanced

data st reafiisgasediior arqcgssing 3 pumbernf mylE-farna# video data streayosito asiglenod of

adapt i vel yoRieRnfled HighifAlideoShleg@m t 0 @ display unit having an associated
set of display attributes. Recelving a nunber of input data streams at a

nunber of corresponding i nput ports, converting the input data streans to a
cor r 8998hdi nd* exstigerabigiregblige datapapnensriiangnaehBcrravids achiv Hreadytdt a st ream

attri but esgisHPRAR hhvifigah B ocARYERE Sk PaBiBRETR Mimd} of FBHE e5aIHOSI tOr
which is configured to receive an input data stream, a number of adaptive image |

converter units each of which are coupled to a corresponding one of the ports suitable

for converting a corrésponding:input data stream to a corresponding converted data

stream having associated converted data stream attributes, an image compositor unit
arranged to combine the converted data streams to farm a composited data stream,

an image enhancer unit arranged to enhance the composited data stream to form an
enhanced data stream, and a display unit interface arranged process the enhanced

data stream suitable for display on the display unit.

[0010] A method of adaptively providing a data stream to a display unit having an
' associated set of di'splay attributes. Receiving a number of input data streams at a
number of corresponding input ports, converting the input data streams to a
corresponding converted data stream having associated converted data stream
attributes, compositing the converted data streams by an image compositor,
enhancing the composited data stream, and processing the enhanced data stream fof

display on the display unit.

{0011] = Computer program product for adaptively providing a data stream to a display

unit having an associated set of display attributes. computer code for receiving a




enhanci ng the conposited data stream and processing the enhanced data
streamfor display on the display unit. [0011] Conputer program product
for adaptively providing a data streqp1to a display wunit having an

associ ated set of display attributes.” conputer code for receiving a 4
nunber of input data streans at a nunber of correspondi ng i nput ports,
conputer code for converting the input data streans to a correspondi ng
converted datg strea aving associ at ed .converted data stream attributes,
comut or coed oF BT duR g e BN rBhei EQ handmgy i sy et g e
conposi t or ,code FgHiofiverifg end iBputeifRétidaf thAtoreopiRItid &MvearRd Adsth sBakmh
conput er code for processing the enhanced data streamfor display on the .

di spl ay unihavingRgsqciated canverted daip seeare gittihvtearcosmnyiterrgde fr copmesties  code.
Brief Descrijpid ] T ' | '

under st ood ‘ {,)Eé@?g?éﬁ%%wgggﬁgbggﬁ%% %&dggéggﬁgﬁpg@’ u."{egf%égﬁ*ér\n%[:"grﬁhﬁnct I on
w th t he acoowpsimad deya etreawn,@mpuidd @ddd fdripgoceksing thesdnhabed datL sureem faronal

NTSC standard, TV picture. [0014] Fig. 2 sh a.representatjve enbodi nent
of the inv fﬁpfaam%ldéﬁ?gwt%&'s mRjiteraiga @§§'PH@°&F?°6'&BFL%5WH'§;‘35

mul ti-fornmgpda/i deo recei ver port, a user interface port, and a network
Interface. [00151 Fig. 3 shows a flowhart detailing a process for

concurr ek : ' f video data streanms in accordance with
an enbodm%tﬁﬁét%g’mwrfggm] Fig. 4 illustrates a conputer system
eml oyed to inplenent the invention. Detail ed Description of Selected
Enbotﬁg‘?ﬂ@rlt s [Briinyentiongyil he detipn undaestpadebygtisence ta shefollowingdeserintian| ar
enbodi nent -y ent | }gﬁrml- lch is illustrated in the
acconpanyi %%Bﬁﬁggmodﬁ@s@%wgh?ﬁ% I nve 'ﬁ?grﬁam‘\%ﬁ'l be described in
conjunction with the particular enmbodinent, it will be understood that it

i s nél0%i3ht enddg  Yustratps 2 copventinah NTYnsepdarddVoussrs. bed enbodi nent. To t he
contrary, it is intended to cover alternatives, nodifications, and

equi ywiapt s azgrreahom a rieplels @G MM BYdTm D f S InbéntRRdmpnait&d ad he
i nvention as defined by the appended
' video processing Circuit having a multi-format video receiver port, a user interface

port, and a network interface.

[0015] Fig. 3 shows a flowchart detailing a process for concurrently processing a number

of video data streams in accordance with an embodiment of the invention.

[0016] Fig. 4 illustrates a computer system employed to implement the invention.
Detailed Description of Selected Embodiments

[0017] Reference will now be made in detail to a particular embodiment of the invention
~an example of which is illustrated in the accompanying drawings. While the invention
will be described in conjunction with the particular embodiment, it will be understood
~ that it is not intended to limit the invention to the described embodiment. To the
contrary, it is intended to cover alternatives, modifications, and equivalents as may be
included within the spirit and scope of the invention as defined by the appended

claims.

[0018]
in one embodiment, an integrated video processor suitable for concurrently
processing any of a number of video data streams having an associated video format

~ for display on a selected video display unit at a selected video format is described.




clainms. [0018] In one enbodi ment, an integrated video processor suitable
for concurrently processing any of a nunber of video data streans having
an associated video format for display on a selected video display unit at
a selected video format is described. 55 The video processor includes any

of a number of input ports, that includes, but is not limted to, a

mul ti-fornmat vi deo port, a user interface port, and a network I nterface. In
t he descri bed odi nent of a_nunb é mul ti-f vj deo streamns
ooetved | by BCGLRSPb RN A2 Subes PLinBtk kAt SR B, B 5 PBor mat

converter Ulﬂh&ed 8, 8 miHi SOFRASAAEE pRRAR uibARR e FoH, anﬁta%nfvarkrmieﬁaw% ude
conmponent, corrp05|te serial digital, parallel digital, RG, or consumer

digital vidbe deW@eduembLoalmammogagnalbecafrmblel fosmpt wmmgreaarmrewp@l of wel |

known digit ch SVPTE 274 199 X Q resol ution),
SvTe 20em ) WE PR BT sl ol SomafRY bk uayof f s forgHRe LR Bt
progr essi vVepregrssivé skan vidbbdonit Biich f@haﬁhmcmud esmpeorenB icoffpderé tseFialuni t, the

user interface port and the network interface are each supplied to a
corres pondlqi%'tQ'n%f’gj%”e’ eigitole REBron AN suBe igitad §'l§F%-sThFM'taé&'é’H° §|9@ﬁb¢a"d?eow ded
to an i mag r;m.'g,g | n tepy :
di spl ay. Ifangﬁl *%@%@t@é’gwﬁz’é’t‘w‘“ gﬁiggrgag?% hC#n?% ace |]tr?§3t %Zat a, the

f or mat convelQ& regelutionr WW&G’@GM-GIEQT ﬂt@ﬁl)ﬁ?ﬂmsﬁiumwt)i awethag stagdardert s an

ey 1 n PRT EorePyh A8 il e Biues FRHE e Sorrdl BENGEG uhlf 14N Bed 2P0,

di'spl ayed, imarfateypert hu&ctﬁamemrk intedadel dﬂ@da@ﬁﬂuﬁ%dcﬁtol&s@ﬂretspomﬂﬁg apddeat el y
interlace the inmage. [0019] The inmage conpositor unit, in turn, conbines

each of t hEOPYSEr HEY VAR gREATes et ach diaral BOVIFBRLP ULITRSECOBRISERT YibFe f or
di splay on thdanfd AR cdiistent With theddpRp. it Bffiid BRGEY Pf?aafm tidasg bfidl e vi deo

data streamis i nput to a video enhancer unit arrange to pr ovid
sel ected efeniasgrinnut setgothietflarmaticonvdreer winitgoovidesa d;et—rremnc"&ﬁuhctlon that

ennancerent Soeelat eSSk £0S ho @Ol Rhor QUARGEIENTy: LS nollne

enhanced VI deEO si ni tVr‘i’t erface
that incl uttesge) lpltmmestaamms lh)qmras vmhre:aih ilnqusaem'ta@a i ﬁilﬁerl:haplevewraht

i ncl uded therein in those c% ) vvherg
interlacing unit described below is used to appropnately interlace the image,

{0019] The image compositor unit, in turn, combines each of the provided signals to a
single video data stream suitable for display on the display unit. In the described
embodiment, the single video data stream is input to a video enhancer unit arranged

;r to provide selected enhancement algorithms to the video data stream. Such
enhancements include edge correction, contrast enhancement, etc. The enhanced
video signal is, in turn, provided to a display unit interface that includes a progressive
bypass which bypasses an interlacer unit included therein in those cases where the

display is configured to display a progressive scan type image.

'[0020] . Inthe described embodiment, the inventive processor is incorporated in a _
integrated circuit or other such device in such a way as to enable the processorto be -
incorporated within the display without requiring a separate unit. In this way, a video
receiver so equipped can directly receive and display in any selected format video data

- from any number and kind of video source such as satellite, cable, packetized network

~ data, and the like.

{0021]
' - The invention will now be described in terms of a real time input video data




display is configured to display a progressive scan type inmage. [0020] In
t he described enbodi nent, the inventive processor is incorporated in a

i htegrated circuit or other such device in such a way as to enable the
processor to be incorporated within thg display without requiring a
separate unit. In this way, a video receiver so equipped can directly
receive and display in any sel ected format video data from any nunber and

ki nd of video source ,such, cabl ck zed network , data,
and the || RESAPHEFEIsiAg Unit ﬁ\'/'éaz’?‘? %H‘Wﬁ‘r t'?ﬂ)wtﬁé E’a SPk)aé’cf gr)rpl‘s)u@f a real
time input peindesl, Helvéved, thid the ABIPIbES embblichenty dre $oH ill@ttativé gurpoeése@ﬂat i on
with a video di spl ay system It should be noted, however, that the

descri bed entstoulenosbacanstroed as imsingitherthe SEReEINISAY 9F tha inyestionil d not be
construed as limting either the scope or intent of the invention. [0022]

Accorghal Y. KiQraifgly 18y ﬁno’(«%Wr@ﬁn%@érﬁ&ﬂn)éeenﬁmaﬂﬁémEhepifwédiﬁml nvention

i npl émented as a video processing circuit 200 having a nulti-format video
recei ver poplt:mzﬁ@daaawiaonrnceesrha@ECLprQO baying amditirforaatwideoireseivef ace port

206. In the ri bed |
i ncor por at Ea'qéijﬁe%f'f%f '"tﬁ&g OEF 261 aa;'}gea \élt/‘? %rie% %ﬁggﬁ%ﬁﬂrpngoéalhé?@p{'esggg%s
suitable f anbdﬂl&ﬂ'nﬁ,)th@ﬁd@@)ﬁrdcﬁm@saﬂmﬁww&dm&h@bﬂﬁm directly igard displhar vi deo
format. For exa in those cases vvhere t he disp Ia 210 i CRT
pr ogr essi vée‘ﬂ‘éea?tg ying display 219 suitabimfoy disp 'PES’@YV@ gféd’ﬁ"‘f@?fgﬂ'\?f‘ﬁgo

gnal s Caha p lguf Pid Aﬁérmﬁﬁ?&a&ahlblé h?%s@@&%?m)ﬁ@n%ﬁﬁeﬁﬁ%iﬂ'ﬂ@'@! 210 is a

conventlon nter ype display, then only interlaced type video
signal s ar ERE piagadsisiyetscarblype display atped only@oompssiuecsican bipe viden signadecapases

G <l ay. et HeBaER RGN shbrhisds Al b PLOSCAI Qs o REREARRRI U0 07O T

pr ocessi ngintétaced fPe @isplayfeen anlyi ideelacddynpéd gidedsignas erecguitablertodiee only for
the dedicated display and no other. However, in those cases where the

vi deo pr oc‘é’é@?\‘f’é’- circuit 200 is not directly incorporated into the display
device 208 but is nonethel ess capable of being coupled to the display

devi a23} he iT‘Pu\é?e%lje,Vﬁl tﬁjﬂec&isés @Pae‘fﬁ@vig& b'r%%jssing circuit 200 is directly
incorporated into the display device 208 having a dedicated display unit, then the
video processing unit 200 provides a video signals that are appropriate only for the
dedicated display_ and no other. However, in those cases where the video processing
circuit 200 is not directly incorporated into the display device 208 but is nonetheless
capable of being coupled to the display device, the inventive circuit 200 can be used
“to process video signals for any of a number of different type displays each arranged_
to display video signals of a corresponding format. In these cases then the video
processing circuit 200 is a configurable video processing circuit. In those cases where
the video processing circuit 200 is configurable, the display unit 210 provides a set of
display attributes 212 {such as color space, progressive vs interlaced, resolution,
refresh rate, etc.) to a system controller unit 214, It should be noted that the display
. éttributes can be described in terms of Extended Display Identification Data {EDID)
that is a VESA standard data format that contains basic information about a monitor
“and its capabilities, including vendor information, maximum image size, color
characteristics, factory pre-set timings, frequency range limits, and character strings
--_for the monitor name and serial number. The system controller unit 214 uses the set
' of display attributes 212 to configure the various elements of the video processing

- circuit 200 in order to provide a video signal of the appropriate kind and format for )




to process video signals for any of a nunmber of different type displays
each arranged to display video signals of a corresponding format. In these
cases then the video processing circuit 200 is a configurable video
processing circuit. In those cases where the video processing circuit 200
I's configurable, the display unit 210 provides a set of display attributes
212 (such as col or space, progressive vs interlaced, resolution, refresh

rate, etc.) to a systemcontroller unit 214. It should be noted that the
di splay atdisplnobededisplaye? 1de Soregawle, whee thesdisnlasievice s iDRs{n it

Lgent i 1L CleRisid theh T eo %gﬁ%s .§a§n@.é{ﬁ?&é},%ﬁﬁ%ﬁngﬂﬁqrﬁﬁg‘%st I hcl udi ng

contains basic information a nitor

vendor i nf mfmnlmbwnrdvg{nanwmlamehak ZMPTE QoM - 199351 020 11080 iresalutiomgt ory
pre-set timn nge limts, and_character strlng for the
4 u

f
moni tor narEodssnear teTIAthd AT, SMBTE3 M1 997 (1480 440 tapktotu uses the set

of display ﬁ&éékM&&nﬂ&?wk@aQ%ﬁ&ﬁHr4@0 r¥@ieQUisn GLETRAY graphicthe vi deo
proceSS|ng circuit in order to prov e a video S|gna

appro rlate ki nd and forrrat for 7 display by the disp Iag 210. For exanpl e,
when PR&Hgi spPajmags sauEcedid ‘F%“PéFddPQM E‘I”'t"f‘%ﬂ"@W'gPQ)HO"ttzlq Previdesaifeo si gnal

is a digi t%mﬁeﬁs%g%% 3 ?Hsmé.ggg é‘éo RS o ?BFEcEé’ bPiheVichit 66 hedi 9i tal

formats such as resol Ution, progressive or
i nt er | aced ivegmjqur@NETECapIBWide le(alm”triaﬂ thatzah makedhe forpr oftg stilki ve

o hagn s S #348b E308HL 500 -RRAEREI BP0 A TR 0P BB L0y

number of @Vl plafer,Wet ﬁmatb@cg(wm&g&mt@ms oﬁtagir@hgnafw&ndvtma@s:mmyayt he
circuit 200. The inmage_source 216 can provide a digital image streamthat
can take t H® iMAGRSEYrca 236 can pqufPég"éW("HH'\?th‘daWP%Pf’r‘é(?"‘é‘ﬂ&‘f‘f“Q@‘@PEG or TIFF)

as vel | as fyfdRQ shérPdy, Jiee! Bﬁragfﬁi %gc%orrB\c{Qf(eokérYa‘?HzgnéPtpaPéﬂgl &?Eal K&,

satellite DSS or cabl e signa the |1 'S way, e | nage
sour ce 216oceanspmexfigdalaigeoaunber and type of well-known digital fornmats,
such as, JPEG BMP, TIFF, BNC conposite, serial digital, parallel digital,

RGB, tgd¥5) CONSANRL) ﬂ’lcﬂ\}n |ﬂlthé/h|qeé)tele[\ﬂ%5igtﬁ$ gWrﬁllylﬂﬂaweé J}SEIQFd%tanda

tel evision signal generally includes display data and correspondi ng
synchr oni zearresponding aynshroflization sigdnals. The displavddth wsvallyrrepresenss colbor

intensity for different points and the synchronization signals provide a time reference
such that each point is associated with a point of an image. Synchronization signals
typicaily include horizontal synchronization signals separating each line and vertical
synchronization signals separating each frame. Each frame usually corresponds to an
image and frames are encoded at 60 Hz in conventional television signals according

to NTSC format known in the art.

~ [0026] . In many instances digital data is encoded in television signals. For example, digitai
data is often encoded in the vertical blanking interval (VBI) of a television signal (VBI
generally refers to the time duration or signal portion beﬁmeen frames). The VBI
duration provides sufficient time for the scan electronics of a (CRT based) television
system to move a scan position to point from the bottom end of a display screen to )
the top. The television signal corresponding to the VB! period typically does not
- contain any display data (or image data}, and thus a television signal portion

- corresponding to the VBI period has been conveniently used to encode digital data.

[0027] Using the ability to encode digital data in a television system, broadcasters (or_

television signal generators, in general) may send data corresponding to several




intensity for different points and the synchronization signals provide a
time reference such that each point is associated with a point of an

i mage. Synchroni zation signals typically include horizontal

synchroni zation signals separating each Iine and vertical synchronization
signals separating each frane. Each frane usually corresponds to an inmage
and franmes are encoded at 60 Hz in conventional television signals

accordi ng . g j r | Dsit
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tel evision system broadcasters (or television signal generators, in
general ) nm&fCWsharagged sieghyos §hetebingtiangogeriarga rpmbep of fungtiorsidatisef ul f or
vi.ewers. F I Liaf O ' .S i e als W , enabl e
'ho di apl o ST farmh; VTS U2 cRulE R IRRERNED ohelid 2R BCdechlr
broadcast tietuity asiREmleguded eirduitatideaYBlgcades cipewsgr am schedul e) and sone ot her
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t el evi si ondevigenail 8 thahcdnetakes thd fom efia oeteote ebutrehdeviceloAsoa refeate cdntngfl y, t he
mul ti -forn?t .video recei v&r 202f.i ncl udeﬁ.ﬁg.nltmbter ‘o(f %ub- circuits arranged
singly or PR'CoftPHAAdAAG SPEP O A RURB AT SF YNt ok " 9aY " i ncl ude,
for exanpl eanti! Wolleee, dRIGAEHRES, Cohteabt! etc.Athat Gieliszal ihQOrng td €dtitiol vaxib¥PEG
decoder «circuit, an RF decoder circuit and a VBl decoder circuit. [0028]

The user i WPEFE QE e dsplayagimape,ip geer sReations the uses Ipterfacs fameabieor a user

i nput  deviis&dachtibrlag sGitdbid @ Qisbly of UM linBrh &ITNS HeQRédrPbratteMihe: AS 2

renote control i
the display. Additionally, many user input devices provide navigation control signals

used for navigating various on-screen displays (OSD) such as menus for DVDs,
channel guides, and the like. in this way, the data provided by the user input device

218 is typically asynchronous in nature.

R

[0029] The network interface 206 provides a bi-directional link between network
- applications and data provided by a network {such as the Internet, intranets, LANs,

WANs, etc.) and the inventive circuit 200. In most cases, the data provided by the
network to the network interface 206 is packetized in nature a_long the lines of ATM
data packets, Ethernet data packets, TCP/IP protocol type data packets and the like. In
order, therefore, to integrate what is essentially discrete data packets consistent with
that received by the network interface 206, the packetized data must be
.decompressed and depacketized by a depacketizer 220 included in or coupled to the

network interface 206 and a memory unit 231.

' ' it should be noted that each of the data streams from each of the ports has a

" clock associated with it. For example, in the case of the multi-format video receiver -




device, a user can invoke specific user supplied instructions (such as
navi gation control, volume, brightness, contrast, etc.) that are used, in
turn, to control various aspects of the displayed image. In other
situations, the user interface can enble closed captioning suitable for
di splay of textual information to be incorporated into the display.

Addi tionally, many user input devices provide navigation control signals

d for n onsrendl | ays D) such as nu or
VDS, _chanbl 2001 S8 YBue el e ChsR of o3 ke Mt Mie Bt ko he
user i nput dievl.emd inXh8 cise dfytie Betivbik iAte e a0NeWErki dbcR@ UT gfor RAAPIR, The
network i nter¥ 8 206 provides a bi-directional |ink beféeen net wor k.
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in or couplddraBarh CO%P%?WZrWP%fP—F%@%' Mdéﬁd5élzmenory unit 231. [0030)

shoul d be noted that each of the data streans fromeach of the ports has
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i nterface, r : an_interlaced
and | ower qusdglggﬁwgnafmg%'C{%%OHBZB'BE?&\%H rférégj' Segtwq' P& ed’%ﬁ %ul d be
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r exanple, vid could be 60 Hz, net (such
Fo P whereas int ﬂose cases where the input \(ndeo data is already progressive video data, a

progressive bypass circuit bypasses the interlacer.

[0032] A number of image converter blocks 222 through 226 are provided to convert

input progressive scan data streams to a progressive output image size and timing

o~

based upon a progressive clock provided ¢ prog by a progressive display clock 228
that runs at the display rate of the display 210. In addition to converting the input
video data streams, each of the image converter blocks interfaces with the memory
unit 231 (or a memory controller unit if included therein). In this way, each of the
- image converter units can write the input video data directly to the memory unit 231 ‘
“or provide processed image data into the memory unit 231. In the described
embodiment, the image converter blocks inciude sub circuits taken singly on in
combination that function as a horizontal scaler, a vertical scafér as well as a temporal
scaler. The temporal scaler is arranged to provide frame rate conversion using various
sub circuits taken singly or in combination to perform selected video processes such’
-as any number and type of well known motion compensation techniques. For
.. .example, in the case of data provided by the user interface 218 that will be part of the
I displayed image, the associated image converter block 224 must provide at {easta

temporai scaler in order to match the displayed user mput mformatlon to the frame




as froma PC) could be 72 Hz, whereas cb ui could be 75 Hz. [00311 An input
format converter unit 221 coupled to the output of the nmulti-format video
receiver port 202 is configured to convgyt the incom ng video data streans
to a progressive scan type video format, if necessary. In those cases
where the incomng data streamis already a progressive scan type format,
the de-interlacing function is bypassed altogether. As part of the input
format convy, It . de-interlacer sub circuit provides for

conver si on @;é@ﬁpgr@|s§@§§ﬁma§go data to progressive video data whereas in
those cases where the input video data is already progressive video data, a
pr ogr€¥3Ble byibawne cisesul woulg pasdemtadesus it protess @ny vided 82t phiontorker  of

or ogr eest va kL bR SEELT s e sip 7oL B S st fenes BB ES1geR and 1 mi ng
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processed iwr'mtﬂ)e data into the nenory unit 231. In the described :

e‘{u‘%odi ment Y- mage converter blocks include sub circuits taken singly on
iin ;7 conbi nation that function as a horizontal scaler, a vertical scaler as
wel | [@834 t enjpadditiongoatazing video daenipahamesaay enit 231,asatimoed ilmager ovi de

frame rate _conversj on ,usi various . sub circuits taken singly or in
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information to the frane 1 rate o spl ayed 1 mage.
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the output frame rates have the same clock which could be locked to any of the input
video data strea i.e., , ,
ms e Py

org prog ) or could be free running in that each
data stream comes in at its own rate but is locked ta a display rate or ration of rates

. that may be than any of the incoming rates.
)
' [0035]
An image compositor 230 requests video data from selected ones of the image

converter blocks 222- 226. In the described embodiment, the image compositor 230
. integrates all video signals brovided thereto regardless of the source. Since all input
| _video signals are now the same format and the same clock, the image compositor 230
forms an output video stream by combining each of the input video signals baséd
upon a control signal provided by the system controller unit. The requested video data
) is then composited in such as way to form an output video data stream 232 that, in
turn, is provided to a video enhancer unit 234 arranged to provide selective _
~ enhancement algorithms to the video data stream. Such enhancements include edge
correction, contrast enhancement, sharpness control, color manipulation and control,
brightness, either adaptively or under user control .and described in more detail in

| Issued U.S. patents 5340141, 5844617,5237414, 5151783, 5014119, 4939576, and




| mages are being downscal ed. Therefore, by downscaling the video data prior
to storing in the nmenory unit 231, substantial nenobry resources are
conserved due to the reduced nunber of pixels and/or data per pixel

requi red post processing. Such a situaELon Is picture in picture (PIP)
where a larger image is downscaled to a Small PIP w ndow. [0034] In
addition to storing video data in the nenory unit 231, each of the imge
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U.S. pat enf¥nRsHeA Mgeo dgiadpieiectisoly prhanced gh1 Vgt 33§ e rghancsdyides, and

data is dispiayed on a display unit.

_10037] Fig. 4 illustrates a computer system 400 employed to implement the invention.
Computer system 400 is only an example of a graphics system in which the present -
invention can be implemented. Computer system 400 includes central prdcessing unit

_ {CPU) 810, random access memory (RAM) 420, read only memory (ROM) 425, one or
more peripherals 430, graphics controller 460, primary storage devices 440 and 450,
and digital display unit 470, As is well known in the art, ROM acts to transfer data and
instructions uni-directionally to the CPU 410, while RAM is used typically to transfer

- data and instructions in a bi-directional manner. CPU 410 may generally include any

_number of processors. Both primary storage devices 440 and 450 may include any
_éuitab!e computer-readable media. A secondary storage medium 480, which is
_typically a mass memory device, is also coupled bi-directionally to CPU 410 and

- provides additional data storage capacity. The mass memory device 480 is a
computer-readable medium that may be used to store programs including computer\
' code, data, and the like. Typically, mass memory device 480 is a storage medium such -
. .as a hard disk or a tape which generally slower than primary storage devices 440,

450. Mass memory Storage device 480 may take the form of a magnetic or paper tape




11 4847681 each of which are incorporated by reference for all purposes.
The enhanced video signal is, in turn, provided to a display unit
interface 236 that includes a progrggsive bypass which bypasses an
interlacer unit included therein in those cases, where the display 210 is
configured to display a progressive scan type inmage. [0036] The invention
w Il now be described in terns of a process 300 as illustrated by a

flowchart shoyd drRokt che?ufehé\{%ga?%g?icé if \Lvmv%gﬁfgﬁ'esc?aﬁg@{ﬂait R iﬁfa?r'ﬁgﬁt?ns s for

concurrently processing a nu vi deo eans I'n accordance with
an enbodi nemataired within themoasstmemory Alecios d8d\ghay, irt ippropricessed8 e begi ns at 302

by a determ nation aof whether- or not a set of display attributes is to be
updat ed. |f'"‘fotfp?fgte&é['é}ﬂﬁﬁﬂggaﬁmtéﬁaSEWé’tgfelfAhﬂ,fROa?g ug{,MameRt butes is to be

updated, then a set of display attributes are provided at 304 and, -based
upon [88ldi spFiaglhgCPUi4h GlopEonally miaybe @upledittl@@oMpate B3 tdlg-ofirimaitionar €
configured at 306. In ané case, at 308 input video data is received and at

310 the i M5O Y G€o PTG NEBYDL PE FYINFABEIN SRS UHRS Ainsprodly cennertiont es.
AL 312, anak GRgien gERIRAY: 405, WRITBAM 4 Ry BRl GIhedioROlld fiterbiatedgnionyer t ed

video data while at 31 conposited vi ata is selectively enhanced
at 316. At thHEGPU ¢ Hemigit sersiug infiodraationdfiaem thes neivept, ay edgltroutpudiisiotastiam t .

0037] Fi ' . 400 | d to jnpl t th
nvent 1 on: ® B A HEK AV e RO Bt Y A Ry SRR B b e lf ot o
whijch t he nfesnion; which veftdn repres@itedd8s b BBYLRAEN bEM stré@iBRs tEhe s¥&L e 400

810, random access mem)r){ (RAM 420,

i ncl udes central processj n'g uni t _( CPU)
read only Hﬂﬁ%%ﬁ”éﬁ%\ﬂ'aﬂéﬁ,ecﬁ?@d HP“"_ Hisk RErIRShe netwetly fomaptiledn
control | er t%G8rm Bfﬂi&ﬁﬁutﬁ BERSRyrdPYhEESed s EltHeAvile. Tﬁéq%eor%%iers@l]ibe(ahsm ay

unit 470. As is we nown in the art, ROMacts to trans ata an

i nst ruct i ofievigesjandimaserialowidll heyfamiiar hethopelofigigl} insthie comRatdr ihgrdwaesland, pi cal | y
to transfe nd instructions in a bi-directional manner. CPU 410 may
general ly include any nunber of processors. Both prinmary storage devices
440 and 450 may include any suitable conmputer-readable nedia. A secondary
st or f8%edi GrAEc, contriolier 469 gangpritessdriajogimage datmsandra/caiesparaling s al so

i e
_ can be generated, for exampie, based on pixel data received from CPU 410 or from an
external encode (not shown). In one embodiment, the analog image data is provided
in RGB format and the reference signa!l includes the VSYNC and HSYNC signals weil
known in the art. However, it should be understood that the present invention can be
" A implemented with analog image, data and/or reference signals in other formats. For
example, analog image data can include video signal data also with a corresponding

time reference signal.

- [0040] Although only a few embodiments of the present invention have been described, it
| should be understood that the present invention may be embodied in many other .
specific forms without departing from the spirit or the scope .of the present invention.
The present examples are to be considered as illustrative and not restrictive, and the
invention is not to be limited to the details given herein, but may be modified within

the scope of the appended claims along with their full scope of equivalents.

_ [_09_4”__ While this invention has been described in terms of a preferred embodiment, there
are alterations, permutations, and equivalents that fall within the scope of this |

- invention. It shouid alsc be noted that there are may alternative ways of implementing




conput er -r eadabl e medi um that may be used to store prograns including
conputer code, data, and the like. Typjgally, mass nenory device 480 is a
storage nedium such as a hard disk or a tape which generally slower than
primary storage devices 440, 450. Mass nenory storage device 480 may take
the formof a magnetic or paper tape 12 reader or sone other well-known
device. It will be appreciated that the information retained within the

mass nenor [ S

ctandar d 1 52 Blackioand Bbariil AORE BRUSCH uiitRficn s erer R BRARL B, | "

410 opti ongld invemipnlbe icergreted at mchudoadliieh adtmaluehgqmrmma't:om ianas net wor k,
e.g. , an Internet n?tmork or an intranet net usi ng a network

connect i on®aY¥aIUHs & faliapthin the trug spirgisand scppe @ ’é‘ﬁ péesﬁg{ RE§W%onnect i on, it
is contenplated that the CPU 410 m ght receive information fromthe
network, or might output information to the network in the course of
perform ng the above-descri bed nethod steps. Such information, which is
often represented as a sequence of instructions to be executed using CPU
410, may be received fromand outputted to the network, for exanple, in
the formof a conmputer data signal enbodied in a carrier wave. The '
above-descri bed devices and materials will be famliar to those of skill
in the conputer hardware and software arts. [0039] G aphics controller 460
generates anal og i mage data and a corresponding reference signal, and
py@vides both to digital display unit 470. The anal og i nage data can be
generated, for exanple, based on pixel data received from CPU 410 or from
an external encode (not shown). In one enbodi nent, the anal og i mage data
is provided in RGB format and the reference signal includes the VSYNC and
HSYNC signals well known in the art. However, it should be understood that
the present invention can be inplenmented wth anal og image, data and/or
reference signals in other formats. For exanple, analog i nage data can

i nclude video signal data also with a corresponding tinme reference signal
[ 0040] Al though only a few enbodi nents of the present invention have been
‘described, it should be understood that the present invention may be
embodi ed in many ot her




*speci fic forns without departing fromthe spirit or the scope of the
present invention. The present exanples are to be considered as
illustrative and not restrictive, and the inventionis not to be limted
to the details given herein, but may be nodified within the scope of the
appended clains along with their full ggope of equivalents. [0041] Wile
this invention has been described in terns of a preferred enbodi nent, there
are alterations, permutations, and equivalents that fall within the scope
of this invention. It should also beChiMsed that there are nmay alternative
ways of inplenenting 13 both the process and apparatus of the present
invention. It is therefore intended that the |n ter reted as

i ncludi ng &l | sthesfigHrable res!lipn data BOFFRTPATRBIFS %{ﬂ WW&F‘@R %a"é % al |

wi t hi n t hedigfayaung pavirigtan assbcisted pe obdismdyettﬁbu@ewtnpnmgentl on. 14 dainms 1. A
confi gusabl e regl, tg pg@st&clps%ﬁ:ﬁWOnﬂuFe@rw@gel%%nMpQVda%st@aﬂl splay data

streamto a display unit having an assocl at ed %dg rl(f g ttnrdmbut es,
conprising: 5 aRIAEMVETer %?W?‘@é&ﬂ“%?f”\‘ﬁl‘ﬁ%ﬁarfaé‘g tﬂf;?raﬁ BE°TSPI6C8i ve an
i nput dat aingitidedariresin b ampmytessicniyer datr stiaam tif reedgel ed t o one of the ports

arranged to conygp, ﬁof%@é&ﬁl@ép@&d&oﬂ%n& mykadﬂ%@:eﬁtah%%&%@dané)éfmwpﬁagl ve
type data stream it a nunb of adaptive inmage conv rte{ units

each coupl %ﬁfa%{ﬁf°é§‘§‘6?ff""é’tae‘iT’r‘6??8“W 'Tﬁﬁ’éd%%?tf%m t%ﬁf‘fr%‘?ﬁﬁ’oé' PO PRI ng a
cor r espmndstregmi haping asdadiaedtonesind dada strconrattésgesndi ng converted data 10 stream

having assocl at sy SQERRLAL (fbRarREd RABBHS fib bitke%a AR drga0RMROST t Or
unit arranged to combl ne the converted data streams to forma conposited

data st r eafAmPeRited fBE " @Thancer unit arranged to enhance the conposited data
gt eam t o f or m arimagendmhareenlntl atrangsd toesahgncd te gompositdadpta stream tafeEr race
arfanged pPLRGESY dgllggtr%hanced dat a stream to formthe display data; a
menory unit bi-di rectlonall '@%8" to Lac conve units

and t h& i mage 'i‘:‘éiff’ﬂi’dé‘f"fﬁ}e fogeE st 'ﬂg %gg%greﬁrggelfogﬂs OESE)E%I ected

ones of theatglata streans from t he
a memory unit bi-directionally coupled to each of the image converter units and the image

compositor arranged to store selected portions of selected ones of the data streams from the
image converter units and to provide the selected portions to the image compositor as needed;

20 and
' a progressive scan timing generator arranged to provide a progressive scan timing signal

to the converter units such that the converted data streams are progressive scan type data

streams.

25 2 A configurable real time data processor as recited in claim 1, further comprising: a
progressive scan timing generator arranged to provide a progressive scan timing signal to the
converter units such that the converted data streams are progressive scan type data streams.

3. A configurable reat time data processor as recited in claim 1, further comprising: a de-
30 interlacing unit coupled to the format converter unit arranged to de-interlace an interlaced type

video stream as needed.

4, A configurable real time data processor as recited in claim 2, wherein the converter unit
further comprises: a frame rate conversion unit arranged to synchronize each converted data

35  stream to a display frame rate.

5. .- A configurable real time data processor as recited in claim 4, wherein.the display.frame. .
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-image converter units and to provide the selected portions to the inmage
conpositor as needed; 20 and a progressive scan timng generator arranged
to provide a progressive scan timng signal to the converter units such
that the converted data streans are progressive scan type data streams. 25
2. Aconfigurable real tine data processdb as recited in claim1, further
conprising: a progressive scan timng generator arranged to provide a
progressive scan timng signal to the converter units such that the
convert ed dalialoster @oaElcarcd frpmegteessi ve scan type data streanms. 3. A
configurable real time data processor as recited in claim1l, further
conprising: a de 30|nterlacrnqt unit coupled to the t rter uni t
arranged t® de ’t?ﬂ“@ﬁi‘traﬂ?ée%tﬁm?ﬁf‘éPT"&??éEfaF‘ﬁ?Eed 0 PR ¥ ?rg'nﬁte ﬁae/éaﬁ'ed 4. A
conf.i gur abla® coeedpotdsneoraal the picovieg dala sieemseci ted in claim 2, wherein the
convertger unit further conprises: a frane rate conversion unit arranged to
synchroni ze each converted data 35 streamt d| se’h% Are g
confi gurabf-e rdafonigurbledad! §mp IR BOEHOLS ' E%q't‘ a'mi% £E AR, ‘Sp{ﬂh ?'B?n the
di spl ay franss 4 bee uadirgg framelraleked to a sel ected frane rate.
configurable real time data processor as recited in cIar m5 V\herer n the
| ocked frame rate corresponds to one of the, i co n hﬁ' sttre s .
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time data pfRe&RRMHds3Rd 'é\ﬁ%hﬁ%térf&c&ar@dnﬂéd]br-dm%r@ﬂfbohﬁ&tda%5ﬁettrvﬁ\ﬁ' ude, a 10
vi deo recel ver‘idport arrang;'f todre%f?fl g e&ata a user interface port
arranged t BraPeREdp sl Patkeh B AaRIRAT gm d‘ °Het wor k i nterface arranged
gdr rectionally connected to a network arranged to transceive packet
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processor as recited |n claim1, wherein the data processor 15 is an

i nt egr 1t ed® 87 EEgAted Sy A confi gurabl e data processor as recited in claim
1, wherein the display attributes are

10. A configurable data processor as recited in claim 1, wherein the display attributes are
Extended Display Identification Data (EDID).

20 1. A configurable real time video processor as recited in claim 6, wherein the display
interface further comprises: an interlacer unit arranged to interlace a progressive scan image
when the display unit is an interlaced type display unit; and a progressive scan bypass unit
arranged to bypass the interlacer when the display unit is a progressive scan type display unit.

25 . 12. A method of adaptively providing a data stream to a display unit having an associated set

of display attributes, comprising:

" o

receiving a number of input data streams at a number of corresponding input ports;
converting the input data streams to a corresponding converted data stream having
associated converted data stream attribuies; '
30 . compositing the converted data streams by an image compositor;
enhancing the composited data stream;
processing the enhanced data stream for display on the display unit; and
providing a progressive scan timing signal such that the converted data streams are
progressive scan type data streams.
3B
13. A method as recited in claim 12, further comprising: providing a progressive scan timing

.- signal such that the converted data streams are progressive scan type data streams. .




<Ext ended Di splay | dentification Data (EDID) 20 11. A configurable real
time video processor as recited in claim®6, wherein the display interface
further conprises: an interlacer unit arranged to interlace a progressive
scan image when the display unit is an interlaced type display unit; and a
progressive scan bypass unit arranged % bypass the interlacer when the
display unit is a progressive scan type display unit. 25 12. A nethod of
adaptively providing a data streamto a display unit having an associ at ed
set of display attributes, conprising: p receiving a nunber of input data
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further coﬁwamswmQSMmﬂbvwdmﬁg a progressive scan timng signal such that
the converted data streams are progressive scan type data streams. 16 14.
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provi dithg sefestedérbmetatsd portions to the i nage conpositor as needed. 5 15. A
method as recited in claim 13, further conprising synchroni zi ng each

converted ta, st n1to fra A nethod.as r ted in
craim 15, Vart RrobEhE s def el o B dsfefrony e SpRpatil e Py
§énected fmﬁwwwﬂhﬁéﬁe&ms A nmethod as recited in cIa|n116 wherein the

| ocked frame rate corresponds to one of the inconing data streans.

156 18. A method as recited in claim 15, wherein the display frame rate is a free running frame
rate.
19. A method as recited in claim 12, wherein the ports include, a video receiver port arranged

to receive video data; a user interface port arranged to receive user input commands; and a
20  network interface arranged bi-directionally connected to a network arranged to transceive packet

based data to and from the network.
20. A method as recited in claim 12, wherein the data processor is an integrated circuit.

25 - 21. A method as recited in claim 12, wherein the display attributes are Extended Display
Identification Data (EDID).

22. A method as recited in claim 21, further comprising: interlacing a progressive scan video
image when the display unit is an interlaced type display unit; and bypassing the interlacing when
30 the display unit is a progressive scan type display unit.

- 23, Computer program product for adaptively providing a data stream to a display unit having
~ an associated set of display attributes, comprising:
computer code for receiving a number of input data streams at a number of
35  corresponding input ports;
' computer code for converting the input data streams to a corresponding converted data

... stream having associated converted data stream attributes;




:15 18. A nethod as recited in claim15, wherein the display frame rate is a
free running frame rate. 19. A nethod as recited in claim12, wherein the
ports include, a video receiver port arranged to receive video data; a
user interface port arranged to receive user input conmmands; and a 20
network interface arranged bi-directionayly connected to a network arranged
to transcei ve packet based data to and fromthe network. 20. A nethod as
recited in claim 12, wherein the data processor is an integrated circuit.
25 21. A met hodcoaputeesidé &dcdmpositirai the diPyertah date reatmia by di pbagomeaositarbut es are
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claim 21, further nP ?IHI% % %&ln a pro gfﬂ\(e an,vi de i mage
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the enhanced data streamfor display on the display unit; conputer code
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progreiilve scan timng signal such that the converted data streans are

progressive 10 scan type data streans. 25. Conputer program product as
reci ted i n2&l ai Gan@Bter pragremeroded ap reckddrig slaim@dpiuther canpniising: gpmputer code for

synchronizing each converted data stream to a display frame rate.

27. Computer program product as recited in claim 26, further comprising: computer code for

20  locking the display frame rate to a selected frame rate.

28. Computer program product as recited in claim 27, wherein the locked frame rate

corresponds to one of the incoming data streams.

25 29 Computer program product as recited in claim 24, wherein the display frame rate is a free

‘running frame rate.

30. Computer program product as recited in claim 23, wherein the ports include, a video
receiver port arranged to receive video data; a user interface port arranged to receive user input
30  commands: and a network interface arranged bi-directionally connected to a network arranged to-

" transceive packet based data to and from the network.

31. Computer program product as recited in claim 23, wherein the data processor is an
. integrated circuit.
. 35
32. Computer program product as recited in claim 23, wherein the display att_ributes are
.. Extended Display |dentification Data (EDID). - '




«stor,ing selected portions of selected ones of the data streans in a nenory
unit; and conputer code for providing the selected portions to the inage
conpositor as needed. 15 26. Conputer program product as recited in claim
24, further conprising: conputer code for synchronizing each converted
data streamto a display frane rate. Comput er program product as
recited in claim?26, further conpri si néB conputer code for 20 |ocking the
display frame rate to a selected frane rate. 28. Conputer program product
as recited in claim?27, wherein the |ocked frane rate corresponds to one

of the inc %‘epgﬁlﬁﬂ{uﬁeeﬁrh?@ﬁl%oduﬁés fevited TR TR R quMeQ %n?ﬂ?h% QeHpter@ddd BF1 ed ' n

claim 24, rame rate 1s a un fra rate.
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a video reggandsompaetcods ageding therigtedsicing wherdbe diskddyanit & arsegressive esahace
port argang,gg it%a yru%f,;el ve user input 30 commands; and a network interface
arranged br- d| rectionally connected to a network arranged to transceive
packet based data to and fromthe network. 31. Conputer program product as
recited in claim23, wherein the data processor is an integrated circuit.
35 32. Conmputer program product ‘as recited in claim23, wherein the display
attributes are Extended Display Identification Data (EDID). 18 33.
Conput er program product as recited in claim 30, further conprising:
conputer code for interlacing a progressive scan video i mage when the
display unit is an interlaced type display wunit; and conputer code for
bypassing the interlacing when the display unit is a progressive scan 5
type display unit. 4 19 ABSTRACT OF DI SCLOSURES REAL TI ME DATA STREAM




PROCESSOR A configurable real time data processor arranged to provide a
data streamto a display unit having an associ ated set of display
attributes. A nunber of ports each of which is configured to receive an

i nput data stream an adaptive inmage converter unit coupled to at |east
one of the ports suitable for converting a correspondi ng i nput data stream
to a correspondi ng converted data streathaving associ ated converted data
stream attri butes, an inage conpositor unit arranged to conbine the
converted data streans to forma conposited data stream an inage enhancer
unit arranged to enhance the YHHBEST CEPHHISEESecam to form an enhanced

data stream suit R A LT IMEDAT LS TREAM "
PROCESSOR

A configurable real time data processor arranged to provide a data stream to a
display unit having an associated set of display attributes. A number of ports each of
which is configured to receive an input data stream, an adaptive image converter unit

J coupled to at least one of the ports suitable for converting a corresponding input data
stream to a corresponding converted data stream having associated converted data
stream attributes, an image compositor unit arranged to combine the converted data
streams to form a composited data stream, an image enhancer unit arranged to
enhance the composited data stream to form an enhanced data stream, and a display

unit interface arranged process the enhanced data stream suitable for display on the

display unit.
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