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-+Background of the Invention The “ M |on pertai ns d and
apparatus for.inproving video 5 processl ng In a conputer systemor the

i ke. More ywahohhayd arly, the present 8¥&nt i on pertains t and
apparatus for conbining video throughput enhancenent feat 3‘?‘2’4@%@9‘5 singl e

conput er archit ' ter [alols i i.ng used for the
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phone/ conf er enci ng appl i catGoMBYTERSYSYXBRIOR THE IgKBus architecture for a

| apt op conputer systemis shown in Fig. 1. A processor 11 (e.g., a PENTI UM

processor manufactured by Intel Corporation, Santa Cara, Cal

coupled to a bus 12. Bus 12 allows conmuni cati on between pro mwﬂ mw,@m

a plurality of other conponents such as graphics subsystem 1 rn

is coupl ed gRi&oHTh tib£- 9., an active matrix display). Al sd1%€8tip| ed

to bus 12 is a Pd%ii %Eersonal Comput er Menory Card | nternational

Associ ati on, Rel ' | A bri dge
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circuit 15 is couple I nser renova I pheral '

t t d
17 can be dSeara b3 opRRrradnen ol ke Sl t*@%ﬁ%?{ﬁgﬁ”ﬁv@%ﬂ%’if exanpl e.
Wth th d t d
Mput  of gnaler RaC e e 'a@%b*’f‘ﬁ R S e e
its raw, unco sed form..the VI deo image data is typically presented as
30 " franes"® g) ’bgzc%ﬁ’a’“ﬁg/afefr‘%‘a tapture card 17. In actuali ty, each frane

conprises odd and even "fields," wher an egq jeld r e&gﬁtseln d number ed

scan lines for t E‘pﬂf"éfﬂsﬁws % ma‘ﬁ?i“‘f‘ (ST ‘é‘l FRPFERE B a?é\?%Yi Yunber ed

scan lines for displa typi cal video SUBSTI TUTE EET E rule 26 )
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applications, one of the fields (e.g., the odd field) is not used and is

di scarded bip* %128108 celabltterrsést@awhqwn mé‘h& 112 Riptessonl & e RE THUMB dwi dt h

restrictions, as well. A video output that conprises 320 picture elenents

("pi xel s") Bgcesspnmanylaquared by In@bcpmexaagm Saa Sl halifppia) ds souplgdie adiugel s

represented by a two byte value (i.e., 16 bits) requires a bandw dth of

36. sy 12. Bus 12 allows communication between processor 11 and a plurality of other
components such as graphics subsystem 13 which in turn is coupled to a display 14 (e.g.,
an active matrix display). Also coupled to bus 12 is a PCMCIA (Personal Computer
Memory Card International Association, Release 2.0, Sept. 1991) bridge circuit 15.
PCMCIA bridge circuit 15 is coupled to a number of insertable/removable peripheral

15 components via ports 16a, 16b.,

For video applications, a video capture card 17 can be coupled to PCMCIA bridge
circuit 15 via port 16a, for example. With the video capture device, a camera 18, for
example, generates a video input signal and the video capture device generates video
image data. In its raw, uncompressed form, the video image data is typically presented as

20 30 “frames” per second by video capture card 17. In actuality, each frame comprises odd

and even “fields,” where an odd field represents odd numbered scan lines for the display

14 and the even field represents even numbered scan lines for display 14. In typical video

1
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“million bits per second on the bus. To reduce the inpact on bandwi dth for
the bus, video capture card | 7 could conpress the video izﬁgeﬁggH& zrfor
¢ BAptaW

-~t0 placing it on the hus. An exanple of such a product is t
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Inc., Cupertino) California). This PCMCI A card |

i ncludes a @pQbkshe Si gnal processor (DSP) which 10 conpres §99/§78\£4V|03Ie0
i mage data using any of a variety of conpression techniques (€.°¢
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(nmodem) 19. Processor ) vid €
User B 21 owdlonfdispersecond opthedus Foredice die impags papansyvidih fysiedys. yidsey st em 13.
etwork protocol for transmitting such information over network
20 is the Hapdie qarht7eonkicomnegks thevideoimasndataprios o Riadingit oM beofuni cat i ons
St andar di zation Sector (I TU-T), March, 1993) standard and the H 263 (I TUT,
Decenber 5, exe89l)of suchagpanduct iPthe EaptursiVisioh RUMERA awd Nvigate¢hninor, Gapdrim, t 0 2S
convert it once again into a formthat can be transferred over bus 12 to
gr aphi cs subBslifemizin PhiSPIBATIA CHr irfShidEsTa digital bigna? Gropessord DSPMMc2002 ; WO

991 34320 PCT/ US98/ 27888 13 and to the display 14. There are two basic
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in part because of the digital signal processor
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extension to the PCMCI A standard that provides a so-called Zoom Vi deo port
connect i on. wikgh esuld Bliinbedted inGlot 26a, dorfipradsshanélvid@imale QRO Sirfeia | Sarghown.
Again, a processor 31 is coupled to a bus 33 to which is coupled a graphics
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H.263 (ITU-T, December 5, 1995) standard. Processor 11 works on this information to

convert it once again into a form that can be transferred over bus 12 to graphics subsystem
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"2 g SAY 2002 ~ WD 99134320 PCT/ US98/ 27888 the information that is being
sent over the Zoom Video buslport 37. This is do, in part, to the fact]|that
--graphics controller 34 tends to be a one-way device (i.e. ,2(ﬂatm\\ggw ally
flows fromthe PCI bus 33 and Zoom Vi deo bus/port 37 to the graphics !
subsystem r than vice versa). 5 As described abov m Vi deo
bus/ port b?b%a%%%g%t he PCT bus since no data is sent on thg’cg}l}%&éég i nst ead
passes as SaISuH%Ei eb 1925 1§i gnhal. To increase the anount of data that can be
transmtted™to r% d’ i pheral devices (such as a video capture card), the

Cardbus interfagcge standard. was . devel now 1 of e.PC Car

Tt ertace:  Mar ohierts Mepsis SEOAchs e PRERRS Bt B0k e THY syt arabal

vi deo- conferencj ng systemthat uses the 1 rdbus systemis shown in Fig.
Bt oo PRTHGH ARSI TReTS AR PR b S SR BRSO 1o  he
PCl standard. The bus is_ further coupled to a nodem 57, a graphjcs

subsyst em Sdedprreddawpack ifdhat shepparatioef el wotkgfo skay doppythg oyseallcar g bri dge
60. An exanple of a PC card bridge would be the PCl 1130 bridge from Texas
| nst Pument $yster becapsoRf thy imethey isgipedep commeespddttige 60 serves as an interface
to the PCl bus 55 for peripheral 15 conponents coupled to slots 6l1a and
61b. PC Card br Pageysem tgdicreass throughpRONTidee imagsdfta dean(sxtengobiotthd nt er f ace
such as conponent 43 in Fig. 2) and also as a Cardbus interface (a 32-bit

i nterface) REMEHditangardnthat provitygresoadallabiqpon€idto parsenbetion. NRdersihptos 61 a and
61 b. A video capture device 63 operating according to the Cardbus |

i nterface dig 2bestamiaglrZoent Vidéoxsystkatis hbwa. Againexpasvpsser Dif is soupihedao albws ce i S

t he Noteworthy Cardbus video 20 capture card from Toshi ba Anerica '

| nf or mat i org33y shiehis colipled a graphigsedaidlieni4 (elpe akios @wo 65558 griaphith uetrelleeo
capture card converts video input signals fromcanera 65 into video inmage
dat aot hat ofsen Chips&d Teblirologh, IO Andrtiek restioflg grafitfics subdymgmtlse fGatsdbus st andar d,
and onto PCl bus 55. As in the other systens described above, only one of
the fiel ds dxagpleBus 8Y6ftatdsacéadihg ithd l&rfﬁh@almnéﬁlrﬁaéﬂrﬁadt (BCHyli scar ded.
Processor 51 then acts to conpress 25 these video data signals as descri bed
above and Seiifart (FevaD D! 1) Spati LR Groip, HREBAD, VredonSWBSS)! AUTEoSHEET ( rul e
26 ) 2 9 MAY 2002 WD 99/ 34320 PCT/ US98/ 27888 far transm ssion to a second

User (e.Qd.,capleRcald 3975 SRPIRA R BEOMOEA Waifacd Ghich B RRES s&lipldato (@RI BBY al so
take the video data signals and convert theminto a formfor display.

Processor SkylRffo SHMAS cdrd) 5 Epefitid WLk fifk MitEeR AT ReSbHdMRIoR, £L26Mm PCl bus SS
to graphics subsystem 58 for ‘display to the user (e.g., at display 68). Two

addi {si onal GQESBIARAIT iffrbvidedth iduPREbAWRS VRS SRRAE ¥arkl B9 @nd/thel €0

conferencing appli'cati on. Conpressed video data from User B 67 received at

modem 57) 1 8,065 RIASIRD I iheRrRRRS SWsystehn. 2ftle®kecution 6F a software driver

(e.g., stored in memory 41) operates as an interface between processor 31 and the
PCMCIA bridge 43 as well as graphics controller 34. Using the software driver, the
PCMCIA bridge can receive a command causing it to be placed in a so-called tri-state

20 mode of operation, and video image data output by video capture card 39 (from camera
40) are not processed by PCMCIA bridge 43 (i.e., not placed onto the PCI bus 33).
Instead, the Zoom Video Bus/Port 37 carries the video data signals from video capture
card 37 directly to graphics controller 34 and on to the graphics subsystem 35 to display
36. Though the Zoom Video system can handle 30 frames per second (60 fields per

25 second) in video data, such a system is not effective for processor 31 which does not see



‘recei ved over bus 55 and then the deconpressed data is sent to graphics
subsystem 58 after it is deconpressed by processor 51. Usi n%éhg Not ewor t hy
--Cardbus video capture card in a video-conferencing 10 appli [ AY 2002 e
separate bus transactions are necessary to handle the transm ssion and.
recei pt of wpdgeshgrege data. Though PCl bus 55 can handl e %gyg Bd t s/ sec
data t hroughput, other accesses to the bus nmay be necessary I'ch coul d

eventual |y g ﬁn‘f&ﬁx&ticﬁﬁhiﬂ%\%@@ stﬁroyéretﬁé)@&Bn}’{/Ql@Qb@s&aoh@@. 'P&ls &o, i Rl @Y. There

is a need for I nproving utilization i1n a video processing application.

s a need (1 '2at | or | _ !
app i cat i onbe 7oy PREEen S e el Rl e RTE Rl o AR WA 7 0T
h in that t . t i d f t hat

ot norui o uRIBEBECL BT e 2558 ik REREEY G SR PR st Moy o

the Inventiaon 20 The nethod and apparatus of the present invention provide
i nproved vi ¥8Y$Bcessing. According to an enbodi ment of the present |

i nvention, the vjideo processing systemconprises a video subsystem adapted
to be coupl ed t AAeHEEeLaRavE e Zeph Yidecineya bErsserhe PET BegeR BR gt em i &
adapted to generate first and second fields of video data. The video
subsyst em i & sgit apthe Jug andiinsiead passestan @ “side bend'f signaly Toringrpase Bre@mountod t he 25
graphi cs subsystemvia a port connection and the second field of video data
to the bus. d&a SuRETPemMEMYeffrgm peripherabieyices (Buch appyideoerpture sagi)othe 34320
Brief Description_of |IhP~Drawi n@ PCT/ US98/ 27888 Fig. 1 is a block diagram
of a video Cadbusimerfice gandart wandavelopsd Kneowpartiofi thePE Gard infrfgce; Mareh 199B1 ock

di agram of a video conferencing systemusing a Zoom Video standard as is
known i n t heleasetfronbPEMEIAR Arsexambleof k videagméamensing aystént thet westher enci ng
systemusing a PC Card bridge interface as is known in the art. Fig. 4 is a
bl ockd di agr @andiafs sgstanh Sesbowmiadids. Br Goessonty oaysdgeimicampled uchs ds apdatiger at i ng
according to an enbodi nent of the present invention. Fig. 5 is an exanple
of the syst esoslingwthe RCFstandardl. The b ig furfhier cdupled loaunddamt5704 graphidsod

processi ng video data according to an enbodi nent of the present invention.
) det ai | ed Desbsystept 380whidieihelndes a@rdphicktdhtroder 5b) ana lk PAi Gagd Briidge60.aAN1 deo i mage
processi ng system constructed 15 and operating according to an enbodi nent
of the presegimplebfaPCican bridgSWeN be the @CH Y B0®Hge from Texas Instruments, Inc.

(Dallas, Texas). PC card bridge 60 serves as an interface to the PCI bus 55 for peripheral

15 components coupled to slots 61a and 61b. PC Card bridge 60 serves as a PCMCIA
interface (a 16-bit interface such as component 43 in Fig. 2) and also as a Cardbus
interface (a 32-bit interface) depending on the type of component inserted into slots 61a
and 61b. A video capture device 63 operating according to the Cardbus interface can be
inserted into slot 61a. An example of such a device is the Noteworthy Cardbus video

20 capture card from Toshiba America Information Systems, Inc. In operation, the
Noteworthy Cardbus video capture card converts video input signals from camera 65 into
video image data that are passed through PC Card bridge 60, using the Cardbus standard,
and onto PCI bus 55. As in the other systems described above, only one of the fields (odd
or even) is sent while the other is typically discarded. Processor 51 then acts to compress

25 these video data signals as described above and send the appropriate image to modem 57
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“includes a processor subsystem 71, a video subsystem 77, and a graphics
subsystem 75. In, this enbodi nent, .each of these conponents is coupled !
-together via a bus (e.g., operatl ng according to the PCl s@eﬁnMA\tqgg}pn)
Vi deo subsystem 77 is al so separately coupled to graphics subsystemvia
si de band GppBeeLiPn 76. In this exanple of the present i 0 video
subsystem 77 generates a frame of video data as first and seconcf%fslsgl ds

(e.g., an oﬂptr%ﬁtsgoem%&nﬁtﬁa @ el Jr@ou@\égrttet\gtérée@ 5 Pl ptcrc@gt Jﬁr red to

t he graphi cs subsyste via si ban conn hen be

di spl ayed t trg é‘f?o?tgke e %deol#a si nalbg)ld éonvg'?ﬁteﬁtqrqo ag}ﬁl 89&1 AE| dis

transferred 0 > Snd 2 rocessor su sl))'stem gé ]SShF\ém
Fig. 4

LRt eaegg@@s%ﬁsrvfmrr@er%a S im/ B ks SO Sy
le 26 ) 9 4320 CT/ 27

g/ar:Jeta y of ?%‘hﬁ'\ﬁﬁ"k,g(glr?ﬁ‘r‘gé"%ydﬁ g @GEH aég%HSIli@la%g ggfsd%ag“} ds. The

conpressed vi deo image data can then be sent over bus 73 to m)dem 78 for
transhi ssi ofPsav &ould bs@ecrsrry ing vidgo gonferencang) applisatien Gfetmrerqé)vutee dataconpar abl e
vi deo i mage processing systemat User B 80. Likew se, ressed video

i mage dat a &em Userdh6hrsceiadtat eowb?ﬁn;s@ﬁm@rsee%wromor\ét €78i3 0 nodem 78
and then to processor subsystem 71 over bus 73. Processor subsystem 71 then
deconpr essesscaived oyerdws 55 andybentie dedomprastgd data s sgpido grapghisniubsystemes8dat a over
bus 73 to graphics subsystem 75 where it can be displayed to the user. In

t ransf er ri naftevitdedscomprgmediat modessoahd from User B and di spl ayi ng vi deo data
from 10 User B and vi deo subsystem 77) only four accesses to bus 73 are
needed The fi r stUsing thoNoteworgfyetardbiusleideo cappee chat ia atvidebtgenfprendms sor subsyst em
71 fromthe video subsystem 77 for conpression. The second is for the

t r ansim ssi oapplitativheive aeparagstae danshclipas araaeessdgita himlle thetranesisgion 8nd r om t he
processor subsystem 71. The third is for the transm ssion of conpressed

vi deo i mageretdptaf kidedrintage data. 7Ehough PCOKIL SS 0dn Iouille I 32 Biegabits/setldataf ourth i s 15
the transfer of deconpressed video i mage data from processor subsystem 71
to graphi csthsduRES, lotier ddRessda6 te BudiGihy be Feadssdty Whith@owé eventually frevene®yl f or
processor execution cycles and bus access cycles. This is because processor

subsyst em 7farmé Jjaﬂiecdilﬂaﬁ&d al fBe USSR VEdibply. dBereliRaRd datidproeingbad ed by vi deo
subsystem 77 and transmt that converted data over bus 73 to graphics

subsyst em 7g;lffionth aRIdRY prodfdsiiedpphibdtiof. TReréis@lsoa: ne@lf’@ﬂ&@%dﬂ%@@fr&m&f an
exanpl e of the video processing systemof Fig. 4 is shown rocessor

subsyst em 7leris@ohditiaso frofs atifrks, Witiolt f8h aatfmgw HeBEORROr Which is
coupled to bus 73 via a bridge circuit 82. An exanple of ‘a bridge circuit

is the 8243058 Held ﬁh&&%ﬁspﬁ%ﬁtt@ac&sw&ﬂ d&¥ct 'cﬁhtnﬁl's HeRideR vidkd fmnes%emeed to

bridge circuit 82 is a nenofy 83 (e.g., Random Access Menory - t hat

stores 25 eéﬁ&%é%@e&&hﬁmfﬂﬁ%%ﬁe L#@Le%oxﬁ%v{r&}ﬁne'n {ke. In this exaﬁp' e, bus
73 operates according to 7 SUBSTI TUTE SHEET ( rule 26 ) 2 9 MAY 2002 WO

99/ 34320 PCT/ U598/ 27888 the PClI standard. Wi deo subsystem 77 is coupled to
bus 73 via a PC Card bridge circuit

Summary of the Invention

20 The method and apparatus of the present invention provide improved video
processing. According to an embodiment of the present invention, the video processing
system comprises a video subsystem adapted to be coupled to a bus and a graphics
subsystem. The video subsystem is adapted to generate first and second fields of video
data. The video subsystem is adapted to transmit the first field of video data to the

25 graphics subsystem via a port connection and the second field of video data to the bus.
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85. Video subsystem 77 conprises a video capture card 87, such as the |
Not ewor t hy Cardbus vi deo capture card di scussed above, coupled to vi de!)
--source, such as a video cassette recorder (VCR), a video gogmﬁg\f Zﬂ'uzsc -
read only nmenory (CD-ROM), etc. In 5 this exanple, the videdo source is'a

camera 89. Wpdg@gapPture card 87 is coupled to bus 73 via
coupled to PC Card Bridge circuit 85. In this exanple, C@ﬁﬁaﬁ@ﬁggge 85

operates ag{Q fﬂk. ”mlogmtf%%qpsus standard as an interface between video

capture cara 37 a PCI—DUS 73. G aphics subsystem 75 corrprl ses a graphics
coupl ed £o vi deb ﬁi;*staﬁvlocmg%%#%ﬁ%g tssrigsER £ IR e 3& 2y adapt or
91 is provided gcou t.ween ics control y 92. In

Chi s ckanpl e, poit L pa HRtk CRERR iR SR o PR 4P PR 2000 3% e capt ur o

card 87 is a g% kgqe‘%l Cigt as descrlbed above. As is known in the art,

vi deo capt §PBIAGAHS 8 M&3fi cs controllers are typically controlled by a
processor t hrough the execution of 15 device driver software., |In this

exa vi deo gep% thadlock dpemm qf @ vidsh codiprPrsingsystemasiag 8 RlGaghbrisiee devi ce
drlver software (e.g., stored in nenory 83) by processor 81. Through this,
vi deo_capt u?@f%aﬁﬁlsgvom‘?ﬂkfé‘“set into a first node (e.g., a "Zoom Video
transfer” node; ZV) or a second node (e.g., a "Cardbus transfer” node; ZV).
Al so, graphics Eignt rselhl@kdgieragmfab'eiee@rmaecquce&;lnls;syqtﬁecwe@qmdla@d of device
driver software by processor 81 20 to accept video data in a first node
(e.g., the operating afratdiog toranrestbeditentod thefpresentvnvdnigoncapt ure card 87) or a
second node (e.g., frombus 73). In operation, video capture card 87
generates a fir §ig. § & ag.exanipheefithg sybtemlsbovad invligldo | mage data. | n response,

t he execution of device driver software causes video capture card 87 to go
i ntdoOt he first Rigdéis(aflaychart dfomathodi pteessingaived data acooetitg tofan eppbediheron and
transfer 25 the first field of video inmage data to graphics controller 90
over Zoom \4fdeqrgsedttinvéfition8 SUBSTI TUTE SHEET ( rule 26 ) 2 9 MAY 20uZ WO
991 34320 PCT/ US98/ 27888 Vi deo Capture card 87 may tri-state the connection
to PC Card bridge ~85 so that the first field of video inage data is not
transmtted to bus 73. Graphics controller 90 receives the first field of
vi deo i magepddled DRfgipG@N out put the inmage directly to display 92 via
graphics display adapter 91. In a video conferencing application, the first

fl el d of video ReRethedaFR. £ bIRY diafRMTARNIded intigd PRockIMP8ystim édsirietar (e. 9.
"User A"). Wen a second field of video image data is generated by video

captysr e cargfld@geratli@c@¥Bghbial BmbddiHen bE@e gfe'séﬁe Inveftfoh \Ahewk.a st¥hdeo
capture card 87 to transfer the second field of video inmage data to PC Card

bridge 85 fiQdjudet @ BRRESSs@Wlydtln PI QGG ibsPsterd 7R, dA4IE g?a%hwﬂuﬁiﬁfeﬁlbﬂsy in t he
second field of video i nage data al so represents a video i mage of "User A.'

10 One ski | hgdmbsiihb®, AL ofthdst ccﬁﬂ%ﬂ@tﬁé @E@upﬁé@l@&g&ﬂé?w@ la’bid (e%”' @péﬁ’tﬁ%ﬂd fiel ds

of video inage data need not be conplete i mages. For exanple ield of

vi deo i mage,Hakide foHt ﬂc%e@ﬁéh&gl Q’xd’eggﬁlﬁglstéxh A2isAisod&laputel P iPled td1e first and

second flelds of "video inage data need not be successive. For exanple,

sever al hics b # 8% sidk 950 cbﬁEPe fh?s'%x?rﬂ 19%?‘&1& ile L O&t%ﬁa”s mtted
to graphi cs ontro over port él be ore econd vi deo
' Mags video subsystem 77 generates a frame of video data as first and second fields (e.g., an odd

field and an even field). The even field is transferred to the graphics subsystem 75 via side
band connection 76 and can then be displayed to the user (e.g. User A 70) if desired. The
odd field is transferred to bus 73 and can then be sent to processor subsystem 71 (shown in
Fig. 4 with a dashed line) or to modem 78.

25 Preferably, the odd field is sent to processor subsystem 71 where it is compressed
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15 data is sent to processor subsystem 71 over bus 73. Furthernore, the
first and second fields of video inmage data need not be ﬁ?ghaﬂgr?mﬁg (or
--even and odd) fields, respectively. Video inage data fro d even
field can be sent to graphics subsystem 75 as a first field and t hen ah odd
and even fighgh 84y be sent to processor subsystem 71 as a %gésel d, for
exanpl e. When a V|deo image is displayed at a resol ution grea er than

320 by 20 24fle %M‘a%an&?gfﬂm'a%%i!rﬁ&eisio‘ﬁ'n‘f’:‘fhoh?%ﬂ LOHD8! Uﬁﬁ%i Qénaaﬂg i mage

di spl ay. Dol ng so, however | ower the ay rate of

data 1o 15 i aliesREl viaga aafac%hgﬁfzbég&w%;s% fo 8084 3 g7 vi deo i mage

data at 30 franes per secon Ition, depending on the operation speed

of Vi oo SYRRYSLAM L o fliod 16 Rg. AE-RERONTNEAFLI% gfrgmgsa fpge data can

be the sane €0 'sub Sys sen an-odd field
as the 25 first.field of v dat a to aphi cs ubs and then
Send the ARSI S ntm“&%%@@%%%ge §1l’|EE?SE PRREMSES 4R SSXERERE .00 o
991 34320 P 98 888 as econ f video i mage datga to processor
subssst om 0 BroB0es ettty 1 BcAem s @xe%totm%cegsewﬁafs# mell '8t "dat a and
conpresses it _for transfer over nodem 8 to User B 80 via network 79.

Li kewi se, prdébsiapressop prbyysteshd Ihen gegorapresses %wﬂ%‘w% aj tierm Ussrdt@ndgat a f r om
User B via nodem 78 so that it can be 5 deconpressed and transmtted to

di spl ay 92 tAngnitsike datn ovgr biSHP saerarhisisubsysem §b Whers i cgp BpdisRiavediostpe ay adapt er
91. In a video conferencing application, this conpressed video i nage data
preferably Wepresents the video image of "User B." Wth the video
processi ng systens of Figs. 4 and 5, several advantages are achi eved.

First, as st at edhwirofeaingfvisise image dats seandtforblssr Band digplaiegiddeoadath fpymocessor
10 execution tinme is saved by transmtting the first filed of video inmage
dat a0t o t héUgr Bpid videocsubdystein| 7& ror®0four acqserstto 0if.73 Ateseeded e farstiddo dat a fr om
vi deo subsystem 77 that is displayed at display 92 can be high-quality, 30
fields per tmesfanddesiitiege dafaus the @racesser, subsysteind 1 Sppecthé videceswbsydiemeittforof Fi g. 5,
a Noteworthy Cardbus video capture card (nodified as descri bed above) can
be conbi nedcowiptehsiérneThé sevand/isderahd tranmaisissofihe cngpresaddideo iage\dadeo | nproved
15 vi deo processing. Referring to Fig. 6, a flowhart for an enbodi ment of
t he met hod thé mbéeen 78 fGR Kie pratvRoisubdystem 78 h QW thirt s foi wprdfithissdnbf el d of vi deo
data is generated (e.g., at video capture card 87 in Fig. 5). In decision
bl ock 10l , domptessed@idas ithdpe datifieinliedded 7Rité rocdsstp sutdystée CnMThetfy@eh iof fiel d
has been generated (e.g., an odd or even field). If the field is a first

field then BOwiddRr ¥f AESEraRddNi@oGRhg dafh fFodl prétedsdr Bigbsghdh TEtotirdphRs t O
transmt the field to the graphics controller (step 103). Also, the

interface tQbéye@mMss Alcsorbintly Shith@hrd fRert ACha/ned@ Bor prRESGRxERTiGh SRledS t O
prevent data frombeing transnitted onto the bus (step 105). Once skilled

in the art Mdlohs KBRS eFdi@t Ehik Meca%b@ﬁo&@sfo@sﬁfstéﬂ?ﬂt1@%&%&&3@(%&0&9 the bus
if desired. In step 107, the graphics controller is set (e.g., by a

sui tabl e deyicqmagd déeargenéraed BCREAGubdYSeh ! 78 lafd Rdnsilt 300 csiRbriedfatalovam t he
video capture card fromthe appropriate port. 1n step 109, the first field

(e.g., the gQ 75\ BRdinldd TR Ts for bidhigy 2f 1 )

20 Referring to Fig. 5, a biock diagram of an example of the video processing system
of Fig. 4 is shown. Processor subsystem 71 includes a processor 81, such as a
PENTIUM® processor which is coupled to bus 73 via a bridge circuit 82. An example of
a bridge circuit is the 82430FX PCI chipset manufactured by Intel Corporation. Coupled
to bridge circuit 82 is a memory 83 (e.g., Random Access Memory - RAM) that stores

25 executable instructions, data and the like. In this example, bus 73 operates according to
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"2 ~ ~i AY 2002 WD 99/ 34320 PCT/ US98/ 27888 even field) is transnmtted to the

graphics controller (e.g., fromvideo capture card 87 to zﬁm\cznq
-.controller 90 via Zoom Video port 76 in Fig. 5). In step & i rst

field of video inmage data is output to the display (e.g., display 92 ih

Fig. 5). Ifwhheskbe!d is not a first field (e.g., it is an ), the
vi deo capture card is set 5 (e.g., through a device drlver) %?é#\ésjmt t he

field to tmg P@ﬁta@a&&pvﬂd%é}ubsys&nﬁﬁgcmd W% b& ﬁ%pyﬂcbae'%d%éc,{c{]@nsfe”ed
sys e

to the bus (e.g., to a processor su th respect to a video phone

or video conf QfERGHAguaRAY L E,Sys (,I%dtm%'cqﬁd% e SOMERbBwE

corrpressed y e processor ep and transm ted to a

modem ot &;a%bume(}& #gev'qccﬁscwsedaf;o%scméa;dmﬁeg SArb b G K8, (Step 119).

| O Althou sever S nENt s ar e specifica d“8nd descri bed
herein, it wl e d t hat d|f| ons an tions of the
pr esent mf@f‘f‘ﬁtc rﬁcozs&p?\éggi% ﬁie%f/owq‘?ér@%mf%a aﬂ%%j%?%‘ﬁ% HF- nlsnt he purvi ew
of the appepded cl ai ns t hout, depa fromthe ) it a |nt ded scope
of the inve‘H‘FFWP 95 v ﬁs“aﬁwre ‘%F&Fc&ﬁ%g\“ﬂ"é’ ep@gee%ff%%wpr 8 been
described with respect to the use of a nodem and a network %el errents | S 78

and 79 in Fyiga 8ot 88a geupiedda R Card Rridee ciscritias Imibis sxamples B Gard Brigee iy

communi cati on networks such as Local Area Networks (LANs), Wde Area

Net wor ks ( VemREsies agerdirigdo fhielGardbpg siandaries poinéfaceletyiea gidee captiyesrrd 8h has been
described with respect to Zoom Video and PC Card/ Cardbus standards, it has
appl i cabi | i angl PG busg/3v iCalenbics sibsysiane i cammrdiseracgurinies cenitellorA0avhichdsrpl oyi ng

ot her standards. 11 SUBSTI TUTE SHEET ( rule 2b ) 29 May 2002 ; 12 What is
cl ai med i s:coupledtohugiéh @raphiesswntng)les §&isderthenenypled fagdeocaptigeardSilyiay st em
adapted to be coupled directly to a graphics subsystemby a 5 first

commifni cat i pmt F6atAhgraphits dopley edipteo9 histpurvidey ceupdeddetveter graphies contrallen9®dat h)

sai d video subsystem adapted to generate first and second fields of at

| east one fandniisplay 92.i deo data, said video subsystem adapted to transmt
said first field of video data to said graphics subsystemvia said first
conmmuni cat i on pdi thissexample,Gids 76 twhichi cdusl epaphick caludbilaf90uo dideo chptuee dadl sai d bus
via second comruni cation path. 10 2. The vi deo processing systemof claiml
wher ei n sai 8V iy h d66m Mides yoit eNddsetibed disisve aAY isk@ows ixheldre villey capturachadit ed to

generate said first and second fields of video data.
and graphics controllers are typically controlled by a processor through the execution of
15 device driver software. In this example, video capture card 87 is controlled by the
execution of device driver software (e.g., stored in memory 83) by processor 81. Through
this, video capture card 87 may be set into a first mode (e.g., a “Zoom Video transfer”
mode; ZV) or a second mode (e.g., a “Cardbus transfer” mode; ZV). Also, graphics
controller 90 can be controlled by the execution of device driver software by processor 81
20 to accept video data in a first mode (e.g., the “Zoom Video transfer” mode from video
capture card 87) or a second mode (e.g., from bus 73).
In operation, video capture card 87 generates a first (e.g., “even”) field of video
image data. In response, the execution of device driver software causes video capture card

87 to go into the first mode (e.g., “Zoom Video transfer” mode) of operation and transfer

25 the first field of video image data to graphics controller 90 over Zoom Video port 76.
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15 3. The video processing systemof claim2 wherein said video subsystem
further includes, a video source cqupled to said video capture device. 20 4.
-The vi deo processing systemof claim2 further conprising? 9aMhYapiiyZzcs |
subsystem incl uding a graphics controller coupled to said video subsysf em
via a port woeaedi on. 5. The video processing system of q,@m[ﬁ _Mérther
conprising: 25 a graphics subsystemincluding a graphics contro ﬁer coupl ed
to said vi ' ' ' ' PN j fleo

Bled CAARE U 5 P4, 6t e BoRBLon O PERSE e 85 MR8

. RL¢
processi ng sys &1 Conpri si ng: S

hi d .d vi { .2 2002 13
o1 aPT 0 URRISE ARG R WSS il SRR ] Secone
field of vi ta. idvid b t . 7.. Th i . i
el O el Lot ) o, SRR L ISR PERSESS 19
idDb dapted t el id nd. fiel [ data f id
seld o geame Ao eeslye gaLS pecans (i doLfce daa Lomsaid

operat es according to the Peripheral CopBonth | nt er connect (rP_CI) and said
vi de@ subsy@twispreseahavifeodimags of therserde-8mdUser 71 Whena sernd disldofvidea ai d Pl
bus via a Cardbus interface. 9. The video processing systemof claim38
wher ei n sai inagodata is genveaied byrvidse comswra cyd 89 1he ereention bE¢ayice drivgigofswdrel gr aphi cs
subsystemis a Zoom Vi deo port connection. 15 10. A video conferencing

syst em conpeausss migeo eaptpragrnd 8%tognansisrshesserdnd dielddif migea irekigs gatayo PGCands; a
processor subsystem coupled to said bus; a video subsystem coupled directly
to sai d gr apiige 85 fmlrsyspiisionity pracdssar §1 via®us GhrRreferblyi the sgeandifiedhol coupl ed to
said bus by a second conmuni cation path, said video subsystem adapted to
gener at ed f videtimagadaseeadonreprésents d sided insge bEdsker Afie frane of video data, said
vi deo subsystem adapted to transmt said first field of video data to said
gr aphi cs subsystOmskitled mitkqdrayill\apprediatt chaf the Sitst areinsstund dialds of vigtimagend sai d
second field of video data to said processor subsystemvia said bus; and 25

a nodem cougdiested AotbaicOmplets impds. aftr RkMhbld, @ fleRIaEivideo itdgp dMas sauld bd £leo dat a
fromsaid processor subsystem said nodem adapted to transmt said

conpr essed shglestdlin of Qatd ARHBcKirstsad second fidldsof M¥o Hkige Aata WRAIS! #4320
PCTNS981 27888 1 11. The video processing systemof claim 10 wherein said

vi deo subsysicedsiived) Hor ehgnple, Seviia i gidstC AU Uide6 WhaR dad i kiheh@ag@RRY at e sai d
first and second fields of video 3 data. 1 12. The video processing system

of clai m 11lyMRiRl b SapHics\ebrtRMersIORN¥S R Defdkd £ secontiNfi¢Id IPRded ifaged NET @

coupled to said video capture device. 1 13. The video processing system of
clai @ 11 wWhgfigisQert &) FoQERPNibEsteRHPSHE BR7E NEhidBSord, the SsERRk&dngONt rol | er

coupled to said video subsystemvia a port connection.

fields of video image data need not be odd and even (or even and odd) fields, respectively.
Video image data from an odd and even field can be sent to graphics subsystem 75 as a
first field and then an odd and even field can be sent to processor subsystem 71 as a second
field, for example. When a video image is displayed at a resolution of greater than 320 by

20 240 pixels, odd and even fields tend to be used for such a display. Doing so, however,
would lower the display rate of video image data to 15 frames per second if video
subsystem 77 generates video image data at 30 frames per second. In addition, depending
on the operation speed of video subsystem 77, the first and second fields of video image

data can be the same data. For example, video subsystem 77 could send an odd field as the

25 first field of video image data to graphics subsystem 75 and then send the same odd field
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1 14. The video processing systemof claim 12 wherein said graphics

subsystem includes 2 a graphics controller coupled to said,Vi i‘f& 5 ture
~device via a port connection. 1 15. The video processing s?t@t o] aim 13
further conprising: 2 a processor subsystem coupled to said bus and adapted

to receive agsgarond field 3 of video data fromsaid vidgs em 1
16. The video processing systemof claim 14 further conprisi r/%éé?/;-)bgé

brocessor subsySLeIERRIRIxLE ARl d piissantdhadanyed to recei ve said second

field 3 of video data fromsard vi sa system 1 17. The video processing

t f clai i ' ' t. Peri ph I

Chrponent 1 nt er Sena iR 1 feobldls GPEE AR AR ol ek 21 "1

SUBSTI TUTE trsrmHﬁle;r-IZ)v(:r @Ae&%ﬁo bs r]??O \'f\{g}{etzo&%.?liik%gr?g,nq'oge'ss%r Qubg)rste\r/nl 'Pleo data to
bus“via a r i ac T8 The™ i oed pr S

I
said PCl us inter €. ocessi'ng system of

claim17 wherein said port connection hetween said Vi .Subsystem and; sai d
G aphi oo sUBEyE: s idon imor et oo Vs Hrveerean s 8 RS hod of
processing video data.conpr.ising: geperati a first field of at |east one
P o of | SidtEETr G Ge e SinlE DETB byt e Bprtity PRI Bihg said i ro
field of videg inmpge data directly fromsaid video subsystemto a graphics
subsyst em \8raphigs display adeptsnini [ avidsp copigrencinganplication ghiscompesssrd videel d of at

| east one frame of video inmage data in a video subsystem and transmtting
sai d secondmegedaip ryefesably aeprospriy e yideaimage af ‘Bissr Boupl ed to sai d video 15
subsystem via a second communi cation path. 20. The nethod of claim 19
wherei n sai d vi (& hepidsonreqessinectystems ofFigs. dend Hapieral edvgntagesare t he net hod
further conprising: setting said video capture device to send video data to
sai d gr aphiashiewadh &irsit asrstad above, fewerhcprsses tbisTé ote nepdediandhproedssbrvi deo capt ure
device generates a first field of video image data. 21. The nmethod of claim
20 wier ei n exadutiontimp kvi sewed Sy trsysotiging thedirsi didss! of vigeainirige date trthe graphies, t he

met hod further conprising: 25 setting said graphics controller to receive
sai d vi deo donagjler Bavia pbnt dn Alao,dhepddeo datarfroectidarsubdystem 73 ahatlisvdisplaged apt ur e
device generates the first field of video i mage data. 22. The nethod of
claim 21 f uatdisplay 8Degarbe highguality, 209ieMA YerZeéhiid Wae® OF ith8iibré GT {NSSRCiFi¢888 2
receiving said second field of video imge data from said bus by a
processor 3enshodimyent ehRig. 5, XRotevbrchy ®irdtug vidéo edpire@ar(niodifled @s deserifedi si ng: 2
conpressing said second field of video image data fromsaid bus by said
processor 3abbid)eabheaddinbihed dith THeZobmtViash tehsiissbiRtahdatdus plaeide Gpppvedsi ng: 2
transmtting conpressed video i mage data from said processor subsystemto a
3 rerpot e usdleoPrsesstrghet wor k.

Referring to Fig. 6, a flowchart for an embodiment of the method of the present
invention is shown. In step 100, a field of video data is generated (e.g., at video capture
card 87 in Fig. 5). In decision block 101, it is determined whether a first type or second
type of field has been generated (e.g., an odd or even field). If the field is a first field then

20 the video capture card is set via the device drive to transmit the field to the graphics
controller (step 103). Also, the interface to the bus is tri-stated in the video capture card so
as to prevent data from being transmitted onto the bus (step 105). Once skilled in the art
will appreciate that such data can be transmitted onto the bus if desired. In step 107, the
graphics controller is set (e.g., by a suitable device driver) to receive the field of video data

25 from the video capture card from the appropriate port. In step 109, the first field (e.g., the
10
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16 SUBSTI TUTE SHEET ( rule 2b ) . A @A A A .A A& AAY.AS.A . A %Ay. Ay A . A

| . Ahr. Al % +0< \ A f
-zt oi (rj’\ﬂ ca)U] E:a]( cal] ca] C:U] cja] ca] ca] ca] ca] ca] ca] ca] ca] ca]j ga? cuf‘\éa%ﬂg%] caf caJc
aJcal caUl c<a]c”a]ca]calcaljcalUcalcRa ]I i !

h kd I l
a) Gl ca] e8] Lol eAFAh] ca] ca] oh] ob] ca] o] oh] cal ca] oa] cb) ca] cACNTEIFH v | ok

SU cou oo] Sy 0 df“g’lé‘ﬁcaff‘ﬁ‘f BEPRLCRLCAI Rl af%%ﬁi‘l## SRR PR S
LMl ool ox] E%ﬁ"a“l’éﬁﬁ‘] B e 7 1a SEIR RS 1 LAt RG] o2l o8l B2,
Jcal cal ca) CAFE 1R 4 ?%‘%ﬂ‘i’if{tﬁ?%%%ﬂsfg] éi%fé?%%?ﬂ@fc Pea caTtar carbast 5a9n60
- ‘3<-A-—>%>y>>Lfibf@eA%me&ﬁlw%%®ﬁ diis pmgddcfeld)s e yiden PRIMESGPELS 4] ca] ca] cal

ca] cal ca] ca%ca]h?a] cal.ca] cal ca] ca ca][ af; cal ca] ca} cal c@ ca] ca ca! xBBBBC

ough a'device driver) to transmit the field to the bus (step 113). In step 15, the

JgKKKKKLG_LLDIVIVI\/! NzNN- Qzupkf a\ W] ca] ca] ca] ca] ca) ca] calca] ca] cal] ca] ca] ca]ca
] ca] ca] ca] cﬁéﬁf@ﬂf‘&lé]l%‘aﬂné%]r%‘}’é}éﬁ %I%&]%&BIQ?M@&}’%&T%] W&]‘ ERPECHORPNQORG RR#SS
SCTFTgTUTTTTEUUUI VWWWWWAZ XXX=YYY{ vql gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cadeoatprearyidag wf%%@a]ang]%qne F figldof yideq éag eeabe spmerpssed cal Y=27277
zZZ[1]]1]11"M~_6° D G " akbcl cc3d?ef 2f 8f >f Cf | w mhc] X] ] ] caU] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] waheppesaior sibsieon(sen ]l EBjaodiraaingtel ¢l madenpotker siajilbadeayakca] cal cal
ca! Cf ] fggghpj kk>kJkMkk4l 61 | m/ nSo_oopppp/ g<gkrnrr{vqgl g| wmhc] X]]] cal] ca] ca]
ca] ca] ca] caprizdbnniicmiocatmeatt osgr ¢edpcldP a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]caljcalcalcaUca ) {iK-S 10%& ()-9 10% & () -
10%1& () - Y" 2 10%4:8th¢)shysér@iA) enBodihenty aa ©¢ificAlly-illysk:oR¢ 8ad Jescribkd herein, it
10% & ()-910% & ()-y 10% & ()- y10% & ()-1 10% & ()- Y10% & ()-9%
10% & () - Fawillke appraddgdtht)mddifications and variations of the present invention are covered
10% & () - &&! 10% & ()- &&! 109%&' ()-F10% & ()-3*10% & ()- 10% & ()-(+0< Y Z |
eF; 0( 10E ) 1El(y\8t§él.ﬂ%(/&céching6 arkDRARAi fhe HABIEET (he-appebid Rhifns -withd@W8pating
410% & () - i

from the spirit and intended scope of the invention. For example, although the present

invention has been described with respect to the use of a modem and a network (elements
15 78 and 79 in Fig 5), the present invention has applicability in other communication
networks such as Local Area Networks (LANs), Wide Area Networks (WANSs) and the
like. Also, although the present invention has been described with respect to Zoom Video
and PC Card/Cardbus standards, it has applicability using video subsystems and graphics

subsystems employing other standards.

11

SUBSTITUTE SHEET ( rule 26)



T1XY: 0 10(1"10%& ()- 10%<& ()- 10%& ()-yl0%& ()-10%& ()-"" 109& ()- 10(I
i dE: 0 10(1 10%& ()-Z"10%& () - 10%<&" () - FL0%& () - 10%& () - 10%& () - hpdE: 0
- 10(1 34S10%&' () -, 2@0%& ()-010%& ()- ."10%& ()-&10%& () -

$" 10%& ()-gxnbC 10(1 " 10%& ()- 10< 10< 10<  =10%& ()- ,: 10%& ()- |
B@10%& ()-L6: 10%& () -, -kaBnbC 10(' 109%&' ()-Y 10%& ()- 3LME 4oz
109& ()- ! 109%CC& () - 109%& () - dhdEmbC '
10( &&10%& ()-$' ! 10%& () - | 10%& () - S,30%& () - 410%& () - ZLO%& () - i, xmbC
10(, # 10%& ()- 10b 10b 10b@ 10%& () <f 8" 10%& () - 90s10%& () -

"10%& (m!E gg;f EEEg.lO( 10%& ()-1109%<& () -

109%<& () Calll 0%<& ()-Z210%<& ()-fl odEnbC

10( g#109%& () -109%& ()- YI0%& ()-109%& ()- 109%& ()-YZ"109%& ()-ok s!dEnbC

10(& 109%<& ()- $ 109%& ()-'109%& ()- . .

10%<&' () 110%<& Ydeo@roosssing)system comprigigEnbC 10( S8" 10%<&' () - L610%<& () - 34

10%& () -, 210%%@5@9?&%58&'&1)@@té%%ub%d%%@/ﬁ@phics subsystem by a

10(3"310%& ()-Z10%<& ()-1"10%& g)- 10< 10< 10<=109%&" () - .

s10%% ( ficsk £opwRicakerERathiand coupled to a bus by a second communication path, said

LO%<& () v}868E)stok) UeBiol 14 Whrbickd itk BAYcbda AOUE S 6l 1688  one liehERC 10(

$110%<& ()-! 10%<& ()- YI0%&' () -310%<& () - 109%<& g) -110%<& ()-((<)U))*P+dEbC
video data, said video subsystem adapted to transmit said

irst field of video data to said
graphics subsystem via said first communication path and transmit said second field of
video data to said bus via second communication path.

10
2. The video processing system of claim 1 wherein said video subsystem includes
a video capture device adapted to generate said first and second fields of video
data.
15
3. The video processing system of claim 2 wherein said video subsystem further
includes
a video source coupled to said video capture device.
20 4. The video processing system of claim 2 further comprising:
a graphics subsystem including a graphics controller coupled to said video
subsystem via a port connection.
5. The video processing system of claim 3 further comprising:
25 a graphics subsystem including a graphics controller coupled to said video

capture device via a port connection.

6. The video processing system of claim 4 further comprising:
a bus coupled to said graphics subsystem and said video subsystem; and



" 10( S8!109%& ()-&0s10%& ()- . .
109%&' () - 9100/&&' ()-(10%& () - &MLO¥%<&' () - P+tR+o+p+q+r ++++bC

- 10(I 10%)&' ()- *Y10%& ()-"&MMO0%& ()-Z 10< 10< 10<s=10%& ()- ,;
"109%<& () -++,Z,{,,,dEbC 10( 10%& ()-3 "10%& ()- 10%& ()-Y 10%& ()-F
sSMLO%B&' () -Y" 10%&' ()-,<-{--..3.dEDC 10(410%& ()-9gl10%& ()'231\%%%'0&) -Y
10%& ()-10%& ()-Y 10%& ()-3...// AOOdEbC y '
10(-#10%& () - +310%&' ()-) 10%& ()-%.L109P& () -#"10%& () -1
F10%& () - 015272T2U2V2V\2d2xrrbC 10('y16/¢b&' ()-3 10b 10b 10bL=10%& () -

0 ' 0 R’ I 0 ! ! 0

:SL(%?QSLO/(%)& ((? @{%ﬁ% syls eﬁ; %Olgaled gzs%alg’ %ﬁg é@% 4%apteg to receive said second

10%&' () field 6PAaded data mmm Yidd®stbifyben{ 444- 55647dEnDC
10(#4" 10%& ()-t!10%& ()-!10%& ()-Y
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8. The video processing system of claim 7 wherein said bus operates according to
the Peripheral Component Interconnect (PCl) and said video subsystem transmits said
10 second field of video data to said PCI bus via a Cardbus interface.

9. The video processing system of claim 8 wherein said port connection between
said video subsystem and said graphics subsystem is a Zoom Video port connection.

15 10. A video conferencing system comprising:
a graphics subsystem including a display;
a bus;
a processor subsystem coupled to said bus;
a video subsystem coupled directly to said graphics subsystem by a first
20 communication path and coupled to said bus by a second communication path, said
video subsystem adapted to generated first and second fields of at least one frame of
video data, said video subsystem adapted to transmit said first field of video data to said
graphics subsystem for display via said first communication path and said second field of
video data to said processor subsystem via said bus; and
25 a modem coupled to said bus and adapted to receive compressed video data
from said processor subsystem, said modem adapted to transmit said compressed video
data to a remote user.
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1 12.  The video processing system of claim 11 wherein said video subsystem further
2 includes
3 a camera coupled to said video capture device.
1 13.  The video processing system of claim 11 wherein said graphics subsystem includes
2 a graphics controller coupled to said video subsystem via a port connection.
1 14.  The video processing system of claim 12 wherein said graphics subsystem includes
2 a graphics controller coupled to said video capture device via a port connection.
1 15.  The video processing system of claim 13 further comprising:
2 a processor subsystem coupled to said bus and adapted to receive said second field
3 of video data from said video subsystem.
1 16.  The video processing system of claim 14 further comprising:
2 a processor subsystem coupled to said bus and adapted to receive said second field
3 of video data from said video subsystem.
1 17.  The video processing system of claim 16 wherein said bus operates according to
2 the Peripheral Component Interconnect (PCI) and said video subsystem transmits said
14
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19. A method of processing video data comprising:
generating a first field of at least one frame of video image data in a video
subsystem,;
10 transmitting said first field of video image data directly from said video subsystem
to a graphics subsystem via a first communication path;
generating a second field of at least one frame of video image data in a video
subsystem; and
transmitting said second field of video image data to a bus coupled to said video
15  subsystem via a second communication path.

20. The method of claim 19 wherein said video subsystem includes a video capture
device, the method further comprising:
setting said video capture device to send video data to said graphics subsystem
20 via said port connection when said video capture device generates a first field of video
image data.

21.  The method of claim 20 wherein said graphics subsystem includes a graphics
controller, the method further comprising:

25 setting said graphics controller to receive said video image data from said port
connection after said video capture device generates the first field of video image data.

22,  The method of claim 21 further comprising:
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compressing said secon. €0 image from said bus by said processor
3 subsystem.
1 24.  The method of claim 23 further comprising:
2 transmitting compressed video image data from said processor subsystem to a
3 remote user over a network.
16
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