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
from bi-directional, packetized non- point to poi nt data commruni cati ons

networks into a S|ngle fo able for display on a

sel ect ed di spl ay devi ce. a; &(i it) Art [0002] Display
devi ces general ly |nclude a y ScCr |nc i'ng a nunber of _

hori zontal |ines. The nunber of horlzontal and vertical lines 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
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scan lines an , 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 Backgroundegfinvéstiorurce image is divided into a nunber of
ﬁoﬁnts and_each point is displayed on a pixel in-such a way that point can

be represefrlﬁlﬁ tlaednyenttmua el enent. Display signals for each pixel on
the display my be generated using the correspondi ng display data el enent.

[ 0003]obom exam! Rverftiod refhtes|dengtalpicc®aRtifRIvEgd prRadsinglsystremtsaMbpg d TV
di spl ayed ina& 100. The image 100 is formed of an active picture 10
that is thePafticslagy. metbognansbapppraius fosefficiently @socepsipg mulif-defmativiiee Qut.si de

of the acti \gefth&indiuinkdnbse derRb&RShSi-directional, packetized, nen-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




region 11 suitable for line and field blanking. The active picture 10 uses
frames 12, pixels 14 and scan lines 16 to formthe actual TV i mge. The
frame 12 represents a still inage produced fromany of a variety of
sources such as an anal og video canerg an analog television, etc. [0004]
Information in frane 12 is represented by any nunber of pixels 14. A pixel
(an acronymfor "picture elenent") Is the small est distinguishable and
resol vabl e afea he discrete hoca
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60th of a sestinehag@pfodadt®i frémnay oflh Rgicty of Rlubks sagtpeaasariley yidédtamet, a
second and the continuous presentation of frames of information produce a

pi cture. On ¥ ¥BiAGIelEVisRBnfttor using progressive scan, a frame of
information is periodically refreshed on the screen to produce the.
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al so an essential factor in the perception of a noving. inm Filnms are
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60-i nterl ace per second an uses fps I nterlaced
fields are ctamptaaémlh pind ivarh iregrksentsdigitined mﬁtp'p'@ﬂoatandvmomrf fepresanted
i nstances i,n they are called even fi eI and od fi | . Iternatlvely
The 60 1 ps & BB aithelh et el moChe sPeessnf bR phthe a0l Bl or Vo
second wher giae 16iihdirdes afi¢ anﬂ\bélr oﬂb"ms" B&,&hdr@bv r@&?es@nﬂmlhehmﬁtalam of Most
i nternet nedia today uses 15 fps and novi ng .1 mages can, have a 10

Fps frame r&tfermitisnoghin ffa?)"ﬁd@r I TS %‘ﬂﬂ“a‘? t?'ﬁ‘é%'@" \?%“F’B"L‘:’S”%/‘TQ}I’@BQ"PS? ts in a

singl e di splsgyy, fohexatiilié, Oauﬁeld Yt ﬁnﬁﬁnﬁ%ﬁéﬁﬁea@éﬁen})@tﬁr&%@éé&% afkimeé single
vi deo stream having video format consistent with a display device, such as

a noni tor ofindiying 3 fighdst hppeaes evengRhaf a seeondiaddhe pontiragus Presentation of
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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




3 such disparate sources as an NISC TV source (which is continuous in
nature) at 60 fps interlaced or 30 fps progressive and internet nedi a
(which is packet based) at 15 fps or egen lower. Additionally, it would be
advant ageous to integrate the requisite video processing into the display
itself in order to provide a cost effective solution. [0007] Therefore what
Is desired is an efficient nethod and apparatus for processing any of a
nunber of multi-format data stre | ncl udj vi deo, data_and networ k dat a)
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Summary of | mv@RkedPtr 3O DrodiessNetindGniethet RfedRf @RRALs pANRDHASRD) at B fpeds,
apparatus, and systens are disclosed for processing a nunber of

mul ti - f or mat onavde dowkat Additionadivgt wettld be advanjageous yminiteasatie 2bel refivisite deoi deo
stream [000 fiqurable r "y dat a . ) arranged to provide
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attributes. A nunber of ports each of which is configured to receive an

i nput HWOZA st r Fheefare mhabisrdesiredhid ap tefficient megleod rwhappatatus toniprecessiog amyf

whi ch are coupl ed to CQrres di_ng one ,of the rts,suifahle  for
Conver 11 ng. &Rl sh ety PR At R BE (Bening BRo dBrLtis e Wver ¢ e
data st reannipayiingle 36mat idatactre8MnvRabIe fordfiPaysén £aion@bt ri butes, an i mage
conpositor unit arranged to conmbine the converted data streans to forma

conposi ted data stream an inmage enhancer unit arranged to enhance the
c{pﬁ}posi t Summargafcwentioor m an  enhanced data stream and a display unit
I nterface arranged process the enhanced data stream suitable for display

on t lpgoas] spl anccordiig td (AR bdser MRdntiod, MethadaRipbYatys, Bh@Yystémgad data stream
to a display unit having an associated set of display attributes,
Recei vi ng #isHaffskfior grocessing a pumbersaf radisfopmatyideo dase Ftreame bt 2 sisledi ng

i nput po”?ncﬁ%yz%tdiﬁ@ayt\ﬁﬁ’eoié?ﬁgh data streams to a corresponding

converted data stream havi ng associ ated converted data stream attri butes,
conpositing the converted data streams by an |mage conpositor, enhancing
the E9P8bsi t dhcandigyrable wakiime detapreressdiaigngerbtoiRyide adiatmstieasn Fdim f or
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providing a data streamto a display

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




unit having an associated set of display attributes. conmputer code for
receiving a 4 nunber of input data streans at a nunber of corresponding

i nput ports, conputer code for converting the input data streans to a
correspondi ng converted data streawnahaving associ ated converted data
stream attri butes, conputer code for conpositing the converted data
streans by an inmage conpositor, conputer code for enhancing the conposited

data strea onputer code for processing the enhanced data stream for

i spl 2y on TAERG BE Pl SRR tresis B £BHRRRrGH cPERB R R B R of o BOR ng ¢ he
conputer  cde forfion®drtiblg S inpid dafa Qfeab¥savian@preb by doMGeidty 8athistBari | | be
better understood by reference to the follow ng description' taken in :
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enbodi nent o e rnventron | 0 processing cCi t

havi ng a mebtipefitadndidta vireken, coapater ebdpfar proassisgthel anhandedatata poedm fand a
network interface. EOOl?l Fi.g. shows aé%albgegcha_rt etaili ng a process for
concur r ent [PPHYAObE dRpIaY yiitrfng computey; rg mgdigpy fop storing the eYPRULREe wi t h
an enbodi ngpge. of the invention. [0016] Fig. 4 illustrates a conmputer system
enpl oyed to i nplenent the invention. Detailed Description of Selected

Enbodi ne f ] ow be made in detail to a particular
enbodi m[ﬁﬁ%ﬁﬁ#q@gﬁiwrﬁﬁr@gme of which is.illustrated in the
&b(}omnﬁi ng drawings. Wiile the invention wll be described in

conj dPRY3lon wheninyerdiopayitl be brder undsestnadv refarencgitp theskollawingrdsserintions hat i t

is not int f‘dﬁgﬁﬂn é&'ljllledlncgﬂgh \n{ilrplethia Qé’c%mé::aﬂﬂn%g{&ﬁﬁ%sqesc” bed enbodi nent. To the

contrary, It 1s1In 0 cover ter I'ves, nodifications, and

equi val ents as may be included within the spirit and scope of the

i nvefl®idh as fiefli Hustrasps @ senvapiienaé NESC etandard TY@OUB} | n one enbodi ment, an
i ntegrated video processor suitable for concurrently processing any of a
nunbego1af Vi dep 2eHods St e BrREEntHAN dith cifin it P thinPEhtindRPInHIEY as a |

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.




for display on a selected video display unit at a selected video format is
described. 5 The video processor includes any of a nunber of input ports,
that includes, but is not linmted to, a nulti-format video port, a user
interface port, and a network interface5 In the described enbodi nent, any
of a nunmber of multi-format video streans received by the nmulti-formt
video port are converted by way of a format converter unit to a
progressive_scan video format Suc for ts_jnclude conp

t
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conpositor ynit is sane format consistent with the display, It should
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to a non-interlaced i nage (I.e. ressive scan
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provi ded smga&hee pdrt &nd ﬂiengbaarkludeﬂadiaetraesmrﬁamuﬁmtaadﬂrﬁsﬁmmﬁlg fhagey on the
display unit. In the described enbodinent, the single video data streamis

input to a SOMEEST UAK ARt asuies thaksach sial provided iy teaoe OBPOSIOTHMHE cerrent
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correction, contrast enhancenment, etc he enhanced video signal is, in
turn, pr ovintedaced inpudidatal the fgrmat qonvma‘ra:oé ptrmesmrﬂﬂ tmlwcmmﬁtmgmmthat/e

bypass whi E%}vg}éqg%ﬁ%ﬁ%rlg%dlnrﬁ %e oqa ﬁ%n egqrg % @S rerés'}:v'enscé. ?\SSPE Cases

where the ay 1's conf Ve sca e i mage.

[0020] In id'm;eoleammosbedumﬁdhmbr uthlaﬁe ammearntatatemwgecsaaﬂmer displayed;@arpor at ed
in a integ_krS ed circuit or eé\her hdeV|ce| h a way as to enabl e
the proces&6Frachaiit deserbedp ‘E"é&%ﬁ kP APRARMIRE mtsf}a%tbﬁ #9%equiring a
separate unit. In this way, a video receiver so equipped can directly
receji0® 9%hnd diteghrage komaositos ehieGh edrnf osrmBihey eabe @f died 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




from any nunber and ki nd of video source such as satellite, cable,

packeti zed network data, and the |ike. [00211 The invention wll now be
described in terns of a real time input video data 6 stream processing
unit suitable for integration with a vigeo display system It should be
not ed, however, that the described enbodinents are for illustrative
purposes only and should not be construed as |limting either the scope or

intent of the invention. ccordi ngl Fi 2.shows a representative
enbodi rmont SDEATRESEREh b AU et O Fardrafom s s yfise S ReRrh JPREREL £ b6
having a mMpktyordd) hiRéveY, tHSQhE AE&ribed emBBlimedtare PorUbtrativé puifpees gyt 204,
and a network interface port 206. In the described enbodinent, the video
pr ocessi ng aod skexld nopige ensirnedaplmising either e sFqpe; aripreat of thpinyentisleyi ce 208
having a display 210 suitable for displaying any inmages provided thereto

in a [@@fﬂ]' cul ﬂfcoyd:ﬁ’@P A 2 EHows a%p%@*lmnﬁe enhBbdiRERf BRSiAfentitpr € the di splay
210 i's CRT progressive scan type display, then only progressive scan
type vi deo:mplgmahtedcaara vidre RIogqgslaQ@ucmhéQCéh@nrigrﬂ mhliisforoas wideqiregeiver he

di splay 210 i conve tlonal ced I L rlaced
type vi deopgﬁt}?% gugrdn [ff"fea%qrtg{' a "cﬁ $p g’i/tg'ég"% %é‘?@?ﬁtr?&#%rc gfpéa?n
those casesmpb@infent,the wd@grdtésyn@sardng ZQDFQMchrpBEHﬂed direlitly étol aydisplay

|ncorporated into the dis pl ay device 208 having a dedi cated, djsplay unit,
then the @pde?lf vings W@P'aY] 210 suitpblg foy idH‘B@V'&g Y éaagcﬁsg’ﬁa‘r'é“{ ﬁ'@f etér

fp@r opri at g Qﬁgrylcﬂ;}grrwaé}?forﬂ@p irGALETh R, SPHRY e 3Mds WReRIMB dispt)E\085 a | N those

cases where the video processing circuit 200 is not directly incorporated

i Rt o the dCBT)bqurejiem(seamae display stheo palyeegressivecapmbipe visteotsdnals @upl ed to

the displa he |nv ntive rocess video
pe HRYeit whelfat R Fsrdibile GilafRh B3 ARGdhydnd) 7

signals fo I splays &ach arranged to

di spl ay vi meslaged)typk siisplaypthenronfsiprndcstrypovided sighals nmabme:bet hen t he
video processing circuit 200 is a configurable video processing circuit.

In those c@i&®aYsthere the video processing circuit 200 i s configurable, the
di splay unit 210 provides a set of display attributes 212 (such as col or

SPAcROZAI 001 §33}ofeih thiffeSlab@ifhlore tREAEY %r%@esgtntgecﬁlrcgﬁzobgs[ c%:tyc ) toa

syst em cont roI uhit oul'd ote hat
mcorporated 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 )




attributes can be described in terns of Extended Display Identification
Data (EDID) that is a VESA standard data format that contains basic

i nformati on about a nonitor and its ca}pabi lities, including vendor

i nformati on, maxi mum i nage size, color  characteristics, factory pre-set
timngs, frequency range limts, and character strings for the nonitor
name and serial nunber. The systemcontroller unit 214 uses the set of

display attributes 212 to configure the various elenments of the video
processi ng dighlchy the Ziirplayr? 18- ferrexampl: wliee thedisplaedeviqegtoB) is ardigitae

appropri at |4 X ' ' iU exanmpl e,
when t he dﬁse%}"g@_ng@\%g@%%o %igﬁagz%lia gilgft g%‘ﬁtyetog%{ %'{/a?g?\gni Ql!t“ﬁ)éunrg%%éi n\‘/ji g0 si gnal
is a digitafwelld@ows idigial fdrmatsrsgichay, SMPTDRr4MArbasype20 aft 08elresdurmmy di gi t al
formats such as, SMPTE 274M 1995?;1920 x. 1080 resolution, progressive or

i nt er | aced REBGTSvesppmeriacashicanoSMPTE 2305) 995 61 280907 2R regRlutiopy ogr essi ve

scan), as WebgredsivedcaRIas Aelf 80 sRh @O0 QBB pYSre SRR skafGled fapRitsCs. [0024]
An i mage s\(l)*ﬁré(l:rg 2\116 g@gpl e(ej ftosthe nultip-(?gorr mat séi deoeptﬁ)}ﬁ gZagZ provi des any

nunber of digital or anal o%(l mage in%t signal s for processi rgg by the
ci r cdPP2400. ~ AR dmagespyEcesiHih caupiefigo dhgmyftolaraat Wdee gert 202 nreNidessteam t hat
can take t i ' i | Tl FF)
as well as b@{ﬂc egaﬁgglrtné o?tgbﬁlteagéﬂp@%ﬁpg%%wgfgide%g@igeW%pﬁggiB?\%'fl’[f
satel | ite DB&gosoureth? & ingrravidy a sligitat inmdeiskream ithattdan sakecthe formhef a stilbe

solrce 216.can pravi de any nunbe nd pe of well-kno digital formats,
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RGB, or coveulayerdieftdpbox/inithGateliRO DS orGabiedignd Nand thelikei thistwayd

tel evision signal generally includes display data and correspondi ng
synchr oni z419 151798 s8vrar 416 TR PrAVids: Ay nymbsr i ipe of weleswndigigb) or
intensi ty t@maty, Sh&1 KN IPEROBMP STIA SNERBmPYHEL SO 4 RNNRLRaIPREY, de a
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time reference such that each point |Is assocl at e?‘vm '?’h a point o? an
i mge. Syneheansumgt digitalsiidgeal s  typically include horizontal

synchroni zation signals separating each Iine and vertical synchronization
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and ames are encoded at 60 Hz in conventional television signals
accor di ng careesRISing synehtoriizadion signatshEheadisplay dgaasually repeyertaselances

digital daﬁ'@erjsﬁv ?&Ca‘?ﬁeq'gnt' &iﬁt@laﬁ}é itﬁtj.' %Cﬁljogllgligﬂ sigﬁ)iis S}(o%m%l z?timgirgljel’e%lcé
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




data is often encoded in the vertical blanking interval (VBlI) of a
television signal (VBI generally refers to the tinme duration or signal
portion between frames). The VBI duration provides sufficient tinme for the
scan electronics of a (CRT based) television systemto nove a scan
position to point fromthe bottomend of a display screen to the top. The
tel evision signal corresponding to the VBI period typically does not
cont ai n any, dj. ' s . e Y Lgna

ort on ogrPuSHihyufutier fbSHRE sUahBk: piiliB S uBlaR] B VAT
encode di gitbahatsleti difpIR2d1 sel&ktalgekte ridvisidnisplaygnSordecahgidiad data in a
tel evision system broadcasters (or . television signal generators, in

general ) meRfoadeast tﬂ'&i"é'_OB(Sr”fd@s%'_éﬁa'fi?ﬁbthed”%r\?ﬁ‘r%F‘e‘?}" f’;ﬁB‘HISPE’&tth?fs useful for
Vi evers.  FQonBXARP bRovidd Vo Tlot @bl el HEtheR RIS bornfoR%r ¥ikievisioR enabl e
the display of selected text on television displlays. Sonme conpani es

br oadcast tsigdneliDigiah dataicde b ienctidedtin tedevision sigur] partions letvinitedn WBldlssone ot her
conpani es provide stock gqugtes .and news. fl ashes uysing,VBI rti,on of a

ol evi st on FOCPIATAIE. 45 StFaRe P! a4 oo sEpacan e Loy & Paftsh 1whed
portions otdagl AtdrdinyB! thal ragi-fobrRit vided it diver 202 didliidee aGilamiiee lof edb-a

tel evision signal can be used to encode tel etext data. Accordingly, the

nul ti - f or metrewissereed singlyor fmeombipatipncte rerfarmadungier efiinclonsihiat s ar r anged
SINGlY OF i fRTRRZhAR, b 0idBERERIHRY BrdiTR BlaiPlaubli BREIC R MFktRldechiés! ude:
f;or_} exanpl e, a video decoder circurt, a digitization crrcult, an EG
decoder ckirau, an REmeRided ecautcanda YR wietodendireuitvBl decoder circuit. [0028]
The user interface port 204 provides access to the circuit 200 for a user

| NPURgo Al Vi COrRlet Mk rAc@hoh A drRulOinQftotnd ARRI0BTBE & Bherdfiyice: As @
renmote contro evice, a user can Invoke specific user supplied :

i nst ruct i ofevidesZiidhthatcamarakegytheiform of @a emate contwd luderice bis grenmes sentcaint r ast
etc.) that ,are used', in t@rn Lo controll. ¥ari ous 'a(spcz‘cts of ghe di spl ayed
i mage. | n SEYid 2 UPYLEN IYPLe SPRAULST SRRgP ISR RS avigREeR

capt i oni ngcetitd,aloluend, WrigHtrepd, @unt@dst @) that atenfsed Mttt @Ntd CoridI vingsuspor at ed
into the display. Additionally, many user input devices provide navigation
control si GWaFE O Hiegisplayedimapg dr O skvations. R useriRieHags 54} %W‘Q’e( 0sSD) such
as nmenus f Qpsdd\aprionin§ 3t Y udBRy R 8kibdlfnfbiri&ion' 18 HelhorpRited iRfo dat a

provi ded by the user Tnput device 218 i1s typically asynchronous 1 n_nature.
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 -




[ 00291 The network interface 206 provides a bi-directional |ink between
network applications and data provided by a network (such as the Internet,
intranets, LANs, WANs, etc.) and the inventive circuit 200. In nobst cases,
the data provided by the network to Phe network interface 206 is '
packetized in nature along the Iines of ATM data packets, Ethernet data
packets, TCP/IP protocol type data packets and the like. In order,

t her ef ore, I>Rbegy. i s .essentia di screte data packets

consi st ent Qrttﬁﬂktﬁgtaafg)é@?%w ’H)ﬁ/%ﬁ%%asﬁé’k\%ar%ef Wieé'&f&cae”sfb ,te'%arfé dptkket i zed

data nust bé . dexdhmthesarbfahdneapnacikkeirfacet riwerkdarr@ket i@eexgdplel Ncl uded
in or coupled’to.the network interface 206 and a nmenorRetunit 231. [0030)

It shoul d bEPHLY'EEP ¢anditedacad a5 lower rasalution §-eafRf X #80) whereasthe ndwpds t s has
a clock a ' ] | b M le L0 | - f ormat
R e e T e

vi deo receiver_ls a video C
user inter ftheaideq dockid | nican fepresent the ramie ratesofchiny indohngoviden signdlltsuchet wor k

i nterface, cl‘ﬂgk t.(for exanple, Jinput video can interlaced
and | ower r%sﬁu%%%p?isg‘é‘?n%) r%é?)"ﬂ"e%é&é%%'"f%'écﬂ’é fegs theetwetdkul d be

pr ogr essi veclaukdriddogiiek ¢ €S aalbleqrs fps..For exafRé, & 76Bufdbe d0HPAHL | C(Hb.g-f , i
t he video cl (%ck vid can P@gresent the frame rat#dof any | ncom net vi deo

si gnal (sud freRagh) squige 73 iz, whersatd(f p2yld b dHzssi ve or 60 fps

i_fr.lSerI aced) whereas the network clock video clock 4) net can be 15 fps.
For) €pestll e, MhangieérthdeoRrieFunifh1 CSuHidY tothe bLRM 8f ROMARYnRE 732?,

whereas cb ui could be 75 Hz. [00311 An input forrmat converter unit

coupl ed t o vid§8 recaivsn PoR 202 ke corifigureditgrcanyert thedesonrieg videw datpstrea?® 2o as
confi gur ed gl &hre QREEL | g ¥ t (8 Q progressive
scan type \?i ero florrcra? %?fv dr%ggaeps':@g'r'yhgﬁ%gsiqﬁégéﬁoéggggsgm&%hfH'écol 8B ni ng
dat a st r eadpfastreamdadlyeadypr ogressive/ scan eygpre foynat, frerd@mintertaamgdiendtings | aci ng

f ti [ ed..al t pget he As rt of the input_format converter
it oon | Byl NREBRERR RIE S e Lk Msingd FobieRe it b &1 i Rereer
i nt er | acedsuh deqitdabadésofop EQtiesid danterEd el WaddatyEpRafestiVe Lides 8aases

where the in@_ut Vi ﬂeo data i s al r_eadgl _progqres_si ve video data, a
progr essi vVENHFPRESIETG Aspt WiSB ks W ut Yideq data iy aleaady 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
“displayed image, the associated image converter block 224 must provide at {east a

temporai scaler in order to match the_ displayed user input information to the frame




[ 00321 A nunber of inmage converter blocks 222 through 226 are provided to
convert input progressive scan data streanms to a progressive output inmage
size and timng based upon a progressiyg 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 streans, each of the

| mge converter blocks interfaces with the nenory unit 231 (or a nenory
controller | e b E L 0E herein). In this way, each of the image
converter dﬁpié”%EHEQPP%ﬂﬁﬂﬁé'input video data directly to the menory unit
231 or provide processed inmage data into the nmenory unit 231. In the

descr EQQég] enthosemeeases,tihwouldig adeotageoueto friooesk siny midko datagurior ¢o theui t s

taken singly.op.in_. combipation tha nction as a horizontal scaler, a
vorttoal "ocirgPeind stofITRARE et 3k 2 S n Bl o R R wBFE, ©] &
arranged t amagesird defngaidnsQled. TREVERITS By Hownislliny Wd MBS dithPriel fCUi ts taken
singly or in conbination to performsel ected video processes such as any

nunber and ISP iBithe e MoRhih Hip bRtk pEmesY respuricec#ngicqueasveddie toexanpl e,
in the casgu@feddaid i \ ' r il L be part of
the displ ayede i nagg@ﬁ?%eoqlgg(ggcﬁng? (grd&hl? ifirgaﬂeﬂ ;égrﬁ\gl@rﬁt%g%%% %@Eéséyf' rgrlﬁs e provi de
at | east a situatinyos pictigedn picture (P shderd o langer dlnagedie doivapdatedad auseall BIRpuUt
information.to the frane 10 rate of the displayed i mage. [0033] In-sone
cases, it WOUI® be advant ageous to process any video data prior to the
d{a_ta being stored in the nmenory unit 231 such as in those cases when the
vi ded0034jngesinadditivaitn gtatingividealdath inThe nehaireunib 3 taanis ofithenigatée vi deo
data prior to storing in the nmenory uynit, K 231, substantial nenpory resources
are conser V& eﬁtﬁreBlPBk&faﬁéh? &HW@!éB r?ﬂ@n‘ﬁ%@ data _éPQ‘e‘_ﬁE MERABHHAPA 3BEr pi xel
required perdcesded tRSEdi ccoltifdly.an efthéri@ké, Qach &f fhkGhbgEcdmVeRECEINESR &R P)
where a |arger inmage is downscaled to a small PIP w ndow. [0034] In
addi tion t Be8thsrYsKE t parsdheiddee datatrpad Hamdhe meniory ot 23 biean hagehe | nage
converter BlRckStobasith ! ) L3RR dat I t [y unit
231 and procgssgs t'ﬁe ﬁ%ét%gaalgg%rﬁl n%ﬁ?‘gs %‘Jﬁ el tr%g'ra'ggglce&tmee%g E&g}@{s e I mage
converter Islpsclosmedby wiitiegivideo datedntoahe aesmdrnat a/fidetraciatrateranddedd oun t he
e pon s £kl TR0 S RO LA o BRn WML iage convereet LARE, 721 ©

the output frame rates have the same clock which could be locked to any of the input

video data streams (i.e., ¢ vid’ ¢ ui’

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




Is perfornmed by witing video data into the nenory at a first frane rate
and read out at a display rate. By providing nenory resources to each of
the image converter units, the output frame rates have the sane clock

whi ch could be | ocked to any of the |npyi video data streanms (i.e., 4) vid
" 4) ui , or cb prog ) or could be free'tunning in that each data stream
cones in at its own rate but is locked to a display rate or ration of rates

that may b.e4c§t4'9§§'l 1M, ¥ lwhidhGrk E:}fcggﬂoP&e& Eg‘f&{erehi’e?%ﬁan Pl Cdo@?sgerhgr%ﬁgﬁﬁkﬁ 230

requests video data from se one onvert s 222-

226. | n t heidestynabirginenin) grovided, to tahiis plavaget mmm@sn@thaia&ludembegrat es all
regardl ess of the source. Since all input

vi deo S|gnals rovi ded thereto
vi deo si gndireorg %Séverhmaisn@ %'hf‘\’é”aﬁﬁsr?&t'"téﬂacqrh’é’té%‘é’eéltbé"ﬁ'“ ip{ROSe RaSRS .
conposi t or g3k thfeQﬁ:!mmoqyEmguveod@qﬁéﬁm@@Bpogvessﬂs@edwtvﬁee Systof the input

video signals based upon a control signal provided by t
controller unit. The requested video data is then conposited in such as
way ti893%r m a'ﬁh%W?JIStO“\PY'UIBBWc!’&td&S‘é’theédMeZB"z of grocess 309 as wusweﬁbbai ded to

a video enkgherin Wiwn @%a@rtﬁs’tr@ﬁ@sta(ﬁéﬂ{: ﬁé’r‘é Qﬁaﬁﬂ SGIrbes f gE'er i t

algorithns to the video data stream nhan ntsmcuee
corr ect i onprasessings numhérofoideerdata stheanprie sscardartee slith anodrobodimentxfithd | on and

trol b ht h I d i bed
o ror e -delrERi Adpardaly FeaPORR: atf btaBh at ML bed AFlerhimatoner et 17na
5014119, 49BA&%Hset andisplhy atABIES & roaR:pabteahifahs Gét@rrhmée rtlﬁ)eﬁrtﬁé g&l opy
reference for all poses. The enhanced vi deo Slrﬁmaggs are Frjl n turn,

provi ded t @isalay FE‘BE'&?S ifrtptbej ypdatedgthen aget ehdisplanattd PYigRbaA0de
bypass whi grlﬂj WP&G% il dlsgta LtfAB6fes uéBptroﬁrﬂféa gﬁggggiﬁggsﬂsdqeféﬂeﬁtQ%?ee cases,

where the display IS C ure to di's sIve scan type
i mage. [ 00@8ifiglires at30Eniniaon cawd Rt 3@Bninpat \déstdatbwemvedearrmatcﬁl Oatipr ocess 300

Getai |1 ng P ydiads b SRR e iion Ryt st ke AR 2 o WMo it

streans i NconEBitdACHEpsitksdectepertioAiR ot thefcohlgtedivitiedrdatDWhilAacadtigl Y,
t he process 300 E‘E%i ns at 302 b%/jﬁla determ nation _of whether- or not a set

of di spl ay“eRRasitee Video dataig,selectiyply sphanced pt 316.jAL 33 8¢ e fnharredyideot ne set of

di splay atagtag%ggayea dnQ dspispdat.ed, then a set of display attributes are
prOV|ded at

_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




and, based upon the display attributes, appropriate video processing
el.ements are configured at 306. In any case, at 308 input video data is
received and at 310 the input video,data is converted based upon the

di splay attributes. At 312, an inage conpositor conposites selected
portions of the converted video data while at 314, the conposited video
data is selectively enhanced at 316. At 318, the enhanced video data is

di spl ayed ' AT eaviEl ) : . system
300 el oy aqees o 3B bup el el Geviet e wit i tpld AL S BRY BR Y  2
exanpl e of ratagregdptithiss theysassmemorytdecibe #8@& maye freapproprjate Baseftbeon can be

I npl ement ed. Conput.er syst Q0 includes central processing unit (CPU)
810, randod{'%?éﬁ‘g]é?ddﬂﬁ%aar?%°%¥0?aw%fglﬁﬂ‘%ﬁ?glaﬁ% AUMEMeRN) 425, one or
nore peripherals 430, graphics controller 460, primary storage devi ces 440
and 48038] andFidally, CaU 4dDptiayallymdy Be/ddupld tb 3 coRiputdt e tdledomrhiificatiohs ROM
acts to transfeg data and instructions uni-directionally to the CPU 410,

~while RAM i"EMREEd® gy Andaierpt nevworl As A intrapgt nevaerk. Pyiag A weMask sonnection
bi - di r ect i @QRghowRPERraily@eYod Wit By HAPR& B %nhﬁégloﬁgg i@EBﬁterHH?il}grthﬁf

processors. Both primary storage devices 440 a may | ncl ude any
suit abl e cahgERles1¢ pualyiseceiverafiormativnsfee thiangtwetl ma gdgtaditpunid®Omatidn ch i s

typically device. i | so.coupl ed,bi-directignally.tp CPU 410
and provi RERIRAIEHEIN e Bt perafinid FERIG oetriber BEMpE s D co a0
is)a conpifermatdadabick iswftinapicbaiteday a bequenesof MsGi@ions IS BOEATRdINC! udi ng
conputer code ﬂ ts, ang the |ike. Typically, mass nmenory device 480 is a
stor age medF09CE gﬂ_"&é” € FRepiyedifrep %PtP‘&ffé"W‘FhEﬁe%ﬁ’érfa'! eamgler t han

primary st He8fn FY ic6MputtfBata sttidl edBSedFIPE riémmgﬁéiﬁaﬂvsfde‘éﬁf’:re_ﬁﬁxomke

the formof a magnetic or paper tape 12 reader or sonme other we

devi ce. |t deyiges apd masgrfabewillthedfamiliar ta those of eilvin therompeteaihaaivavd add n t he
nmass nenor(ﬁﬁﬁyé 480, may, in appropriate cases, be incorporated in
standard fashion as part of RAM 420 as virtual nenory. [0038] Finally, CPU
410 optionally may be coupled to a conputer or tel ecommunications network,
e. g. [003gh | niCenphics enatrafend 6 gennrates anahust image evalandirstantes pondingror k

comnect ok AL SHSHSAY i (BRI TrOSHESFn R
net wor k, otanrbeggeneatid) fdr dxafmplerbisedron 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




to the network in the course of perform ng the above-described nethod
steps. Such information, which is often represented as a sequence of
instructions to be executed using CPU 410, nay be received from and
outputted to the network, for exanple, in the formof a conputer 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 a . I, C.S nee ' dat a
and & corr Sebhepractts SERER.CAME Bhésthe MOChERTRIARERGRIaRIIRE L0
unit 470. THedneemioadeiinmereddas inchaingdl gahaitatatidns,fpermerationd, andbased on

pi xel data received from CPU 410 or from an xternal encode (not shown).
" one erbBRIVAISRTS 25 fall Withip el it RS opRe af iPHRSENT IOMENREB- f or mat and t he
reference signal includes the VSYNC and HSYNC signals well known in the
art. However, it should be understood that the present invention can be

i npl emented with anal og i nage, data and/or reference signals in other
formats. For exanple, analog i mage data can include video signal data al so
with a corresponding time 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 enbodied in many ot her
specific forns without departing fromthe spirit or the scope of the
present invention. The present exanples are to be considered as

iil Dustrative and not restrictive, and the invention is not to be linited
to the details given herein, but may be nodified within the scope of the
appended clainms along with their full scope of equivalents. [0041] Wile
this invention has been described in terns of a preferred enbodi nent, there
are alterations, pernutations, and equivalents that fall within the scope
of this invention. It should also be noted that there are may alternative
ways of inplenmenting 13 both the process and apparatus of the present
invention. It is therefore intended that the invention be interpreted as
including all such alterations, pernmutations, and equivalents as fall
‘Wthin the true spirit and scope of the present invention. 14 dains




*1. A configurable real time data processor arranged to provide a display
data streamto a display unit having an associ ated set of display
attributes, conprising: 5 a nunber of ports each of which is configured to
receive an input data stream a format converter unit coupled to one of the
ports arranged to convert a correspondijag input data streamto a
progressive type data stream if needed; a nunber of adaptive inmage
converter units each coupled an associ ated one of the ports suitable for
converting a correspondi ng i nput dat aCltmseam to a correspondi ng converted
data 10 stream havi ng associ ated converted data streamattri butes; an inage
conpositor unit arranged to conbine the converted data streapns to forma
conposi t ed-dat a &nfigsFRie 187 MR gafa PRRPRIMAEEE I pr&‘f’dre%‘{ﬁ’&’ytdﬁaéﬁ%%@éq t he
conposi t eddisiadyauns hivegrantassotialedsa pf digidyatdetbsdatmarigio eam 15 a display unit

I nterfage arr angﬁgnbgggggﬁ?éreaklh& WhRAANGREbuAR tPresdifSAMUCIRLIRBRNE di spl ay

data; a nenory unit ectionally co(uYPI ed to eadgh of Iihe |na&%inconverter
units and.the i HigEeet cUYeRsH Yk GHPled (P QRGN PSS PANES KB FRERE SPBTPTONE of

sel ect ed oinpa dath stréeen Watpeogetssieaipee dateosinetrhgf needrglge converter units and to
provide the sel gal.gd, &%Eédﬁ@&ﬁ\aé@coﬁ’nt@td GRE €ach QBRI oh Qb scdidted 8REISGe pod® and a

progressive scan timng generator _arran%ed to %)rovi de a gro%[ %fé‘%{ave scan
timng sigftipble fopequertingaieapsPapdinginRut datq ettpamie e oo iaPRging eV EEId5FPa streans
are proyr essamchasic@assbojdel ahategied ddta stevam. att@Bute®; A configurable real tine

data processor gsmb&Ciohpehithilnkt hdddded-o bMBhERE c&RBRII dalaiearts to RInAGM €ssi ve
scan timng generator arranged to provide a progressive scan timng signal

to the coffRfECEEF AR Such that the converted data streams are

gr §gr essi ve scaam itwygeeentiaricer Wit pe@nysd to eBhande thesbmppsitestslata streah tafpiveamdat a
processor g h&Gidhgdrddh.claiml, further conprising: a de 30 interlacing
unit coupled to the tormt converter uniﬁ awan{g&cl tto %q- .o%ﬁ\reld?sﬁﬁ an
interl ®Red type? dAlaydgt BlerfaceArance Brget oL e TR gPR0P € 1 e51“ e data
processor ésgarecited in claim?2, wherein the converter unit further

conpris ez : da fr 2gBm bl tﬁ-@i@é%n%ﬁa%ubléﬂ b B A RFlade QoREAS TN Undeheamads
converte coaﬁ:[lpaosito§a5rrasngédetg'Qo;['eose%ctecli gcprlic?% oI geiierggd Er?‘és%f 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. .




«5. A configurable real tine data processor as recited in claim4, wherein

the display frame 15 rate is locked to a selected frane rate. 6. A
configurable real time data processor as recited in claim5, wherein the

| ocked frame rate corresponds to one of the incomng data streans. 5 7. A
configurable real tine data processor aslbecited in claim5, wherein the
display frane rate is a free running frane rate. 8. A configurable real
time data processor as recited in claim1, wherein the ports include, a 10
Vi deo r eceiateds logl@d to asefcategd édmé ;te. ecei ve vi deo data; a user interface port
arranged to receive user input conmands; and a network interface arranged
bi -directionally connected to a network arranged to transceiv acket
based dat a®t o a‘%{l‘a’“ﬁ?”&?iet’ﬁ% tide d9{a PIecesgor aa et gﬁ'f"atrb paerpi de I?ﬁkﬁ‘gfr a
processor mag doeeipves té oneck te mcdming@a sheamthe data processor 15 is an
integrajed circuit. 10. A configurable data processor as recited in claim

1, wherein_ the di sg#{a%/ attributes are Extgegdge Di s b%% Ide_tLafication Dat a
(EDID). 207-11. ACHBHFIblsUPa Bne drte Bocessoras ol BB SRGPINAE 90 f88%i n clai m
6, wher ei nrateliea teessphrang frametratef ace further conprises: an interlacer unit

arranged to interlace a progressive scan inmage when the display unit is an

interlaced type display unit; and a progressjve scan bypass ynit . arranged
“to bypass ¥he i%?%quuﬁ?ér’eW'@ﬁd?tﬁBr"a?sg?fla yeclit e cpim 1aWB?%'§$'éesps°H§/'émhs‘%eaﬁ type

di spl a0 uniideo r@sivéchortAranget bteaiveatiaptaty @l uperintertacel porterangest ta reseivedi®i t o a

di splay unjg Bél%{mélﬂs;?éad%é@eﬂkﬁt%cfﬁangéﬁ bi-istRraly c%hﬁéc]téa% Eﬁetwsfﬁrrg_rl si ng: lto
recei ving a nunber of in ata streans at a punber of correspondi ng inpu
ports; cofi78e% 'tﬂ&'a'fsﬁeé"elF%ﬁu'fﬁlgﬁﬁgﬁatgpraé'gﬁgmﬁ%"ﬁg"@gﬁ?respondi ng converted data
ﬂhzeam havi ng associated converted data streamattributes; 30 conpositing
t'h

converd ed JRlAfgidbRAGH tiRY AR plobBAS o AXRQSH EIGiY 1, WREBR MK dagh prétRssor
conposited data stream. processing the enhanced data stream for display on

the di Spl a§2nRfee@tedieicdr ovi di ng a progressive scan timing signal such that
the converted data streans are progressive scan type data streans.

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. .




¢35 13. A nmethod as recited in claim212, further conprising: providing a
progressive scan timng signal such that the converted data streans are
progressive scan type data streanms. 16 14. A nmethod as recited in claim
12, further conprising: storing selected portions of selected ones of the
data streanms in a menory unit; and provlfding the selected portions to the

i mage conpositor as needed. 5 15. A nethod as recited in claim 13, further
conpri sing: synchroni zi ng each converted data streamto a display frane
rate. 16. A nmethod as recited in claim15, further conprising: |ocking the

di splay frare r@%@th&@asﬁ‘ecrt%@m%@m@@ﬁ @thEr BMBrising! §erin&2e[ec‘t\ed’%?tiaﬁ‘éjof%§leét&f3| ted in

I 16, wh t
Gata St r balEs oG 11 SRaRE AT HE LA B Hho SRR RSB P RTEHE i opl ay

franme rat ecdnposgitof asg@edadnni ng frame rate. 19. A nethod as recited in claim
12, whegein the ports include, a video receiver port arranged to receive
video data;_a u terface anged.to receive us omrands;
and 8 20 nit vorkm b ERES B i BrbR s SREF e SRk Bt £ ot wor k
arranged tgreemansdieflaydrapgaitet based data to and fromthe network. 20. A
met hod as recited in cIain112 wherein the data processor is an integrated

cirout. 5 ChofhiPiiod gs Lerid shln clal miz werel e il O

as recld edselesteglfrainerralel, further conprising: interlacing a progressive scan
video inmage when the display unit is an interlaced type display unit; and

Urpe. ai api By url nésE= e iERim 1 b sl de FHER RN o7 g

datia streamq"tb'lgaia@i@pﬁ"ew unit having an associated set of di spl ay
attributes, conprising: conputer code for receiving a nunber of input data

str ean:FS at 18‘?‘ m}\nriggtnodo Js receléd fr:i% aifme 9'\.r g‘!&lltl] disgi frgme ra?e 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;




:conput er code for converting the input data streans to a correspondi ng
converted data stream having associ ated converted data stream attri butes;
17 conmputer code for conpositing the converted data streans by an inage
conpositor; conputer code for enhancing the conposited data stream

conput er code for processing the enhanceg data stream for display on the
di splay unit; conputer code for providing a progressive scan timng signal
such that the converted 5 data streans are progressive scan type data
streans; and c@nmputeesode Backairostingsbl convdried dat erdamg by hringoepampepsitatode. 24.

Conput er  PERGHRANERYe 3 YhfandiRg 6 ebdRMitddatelstd®; 23, further conpri sing:
conputer code for provi (F*Iol ng a ,Frggr ssive scgn t]m.n S|%2a+. gall@'qt_t hat the
converted data ©MPEERYS ép’g?‘ﬁ& G pYigncefiglaigs ?la"fbf)%'s t°8 "STPEas" 25.
Conput er pr ogr asvnprtedesde foagroviding 4 prdgiessivesednin®®, sighelrsbi¢tethatdsrponyestethg:

conput ef C@HLsfs ariRddrdibive §laf GhE datR Hrdam@nmg Of sel ected ones of the data
streans in a nennré unit . te code for, providing the selected

and. ¢ uter
portions to the®Mphige (5'%‘3%‘1”5‘39%)%0" basY™PUE CHe Comput er progr am product
as recited in claim24, further conprising: conputer code for
synchroni ziN1g e@6putc P¥aGrbddéad retkd AR Bhil@3aFuich Bdnfisihg: 3MputeHcBde f3r .

Comput er progr.am product as recited i |.ai m 26 rther conprising:
conput er c%@d'?%? €r°§rﬁss1"’8(§%"1‘"r1t'§"'{gﬁéq"%iSgg] tgﬁfﬁ}er(’g%ﬂ?%#aeta %{'beags greelpéogfeé‘;ag? ranme
rate. 28. Qentwedatapiraagisam product as recited in claim27, wherein the

| ocked frame rate corresponds to one of the incomng data streans. 25 29.

Conmput er pr.ogr roduct as recited. in clai wher.ei n i frame
rate is a # eeaénqﬂ%r’f??f ﬂrﬁgrf?"ﬂ?éjuﬁggf geoitegn g%ﬂr?g]ﬁ@er pragra C%)'Fgué%g &)éa@r eci ted
iih jcl ai m 28oringiseleapdiparifpes pioeiested ensk atibe dafa stiedwe in & reeredry it psrcomavitfanged to

receive Vi ghae i Blodiding thd S8Ectéd Yorich8e8hdiMbde @Mbadiges eddddecei ve user input
30 co nds; and a network interface arranged bi-directionally connected to

a net k arranged to transceive packet based data to and fromthe network.
31. Conput?: préymater pogdnerodud ap esitaddeiclain 24 faiter oanprigihg cempitersadefat a
Processor {ynctiéhizidgtaBiécal@dd Ghth g 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). - '




«35 32. Conputer program product as recited in claim23, wherein the display
attributes are Extended D splay ldentification Data (EDID). 18 33.
Comput er program product as recited in claim30, further conprising:
conputer code for interlacing a progressive scan vi deo i nage when the
display unit is an interlaced type dis uni t; and conputer code for
bypassing the interlaci ng when the disB ay 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 streagto é‘omp%e@ Br#o@rﬁm%?ddhctggﬁécﬁ& sﬁ‘@lalﬁ\%%}tl%tr @an?@i?ng QBmEUt«;SrQB@é’for

attributes, A nunb orts eac is conf r%% to receive an
i nput dat aMefANHA Pr%f-’r‘ieséﬂ%tﬁ"taﬂ\)"ge? W&@"ew%@ﬁ%‘?'f%}y upihis N NEEBECSPEISPRY | east

one of t heupartdcospittradotiefof nypassmg terittereging woeT thedipraydinit i a prgaessdas@n st ream
to a cogregB%&Qm@Qnﬁonverted data stream having associ ated converted data
stream attributes, an inmage conpositor unit arranged to conbine the
converted data streans to forma conposited data stream an inage enhancer
unit arranged to enhance the conposited data streamto form an enhanced
data stream and a display wunit interface arranged process the enhanced
data stream suitable for display on the display unit. Fig. 2 '






