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PCT/ US98/ 27888 METHOD AND APPARATUS TO | MPROVE VI DEO
PROCESSI NG I N A COVPUTER SYSTEM OR
THE- LI KE Background of the Invention

The present i fRMWEBA pertains to a method and apparatus foPCWH%m@ﬂmhg

vi deo processing in a conputer systemor the |like. Mre
particul arly, theMBETEEKYNANDARRARAIUS TO IMPROVE VIDEO PROCESSING INoA a et hod
and apparatus for conbining v nt features 5
into a single conputer archi té%%é}{g?&%b[{eﬂ@ﬂﬁe Conmput er

systens are increasingly being used for the capture and display of video
i mages (e.g., in video phone/conferencing applications). An exanple of a
bus architecture for a |l aptop conputer systemis shown in

Fig. 1. A progessor 11 . .._a PENTI UM ~ processor
manuf act ur ed = 2 on Santa Clara, California) is coupled to a

bus 10 2. Bus conmupi cat i on betvveen rocessor 11 and
a plurality of oth presemmve"“°“P°“am5t Wéppé{?{:‘ﬁ %fsm@‘Pg‘ ‘gg" subsystem
13 which in turnis coupled to a dis . 0., .

active matri Xp{ﬂcgsap&yx)acompgtgr Sé*ﬁifb%tae 1(“8’ M%e E“?‘“ﬁ“&aﬂ&’ thRONRSEIK | ”("P%"I“%‘onal

Conmput er nory Card International Association, Release
2.0, Sept. 199%fainste a@éthed gd gpRarafus for combimng video throughymg sahpncement GBI r cui t
15 is coupled to a nunber of insertable/renovable peripheral 15

corrponeﬁt s vi ity pfipgle gqmputey grphitecture. For video applications,

a video capture card 17 can be coupled to PCMClI A bridge
- Computer systems are increasingly being used for the capture and display of video

images (e.g., in video phone/conferencing applications). An example of a bus architecture
for a laptop computer system is shown in Fig. 1. A processor 11 (e.g., a PENTIUM®
processor manufactured by Intel Corporation, Santa Clara, California) is coupled to a bus
10 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

o 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

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

1
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circuit 15 via port 16a, for exanple. Wth the video capture device, a

canera 18, for exanpl e, generates a video input signal and
t he video capture device generates video i mage data. Inits
raw, unconpressed form the video image data is typically presented as .
20 30woip/MIes” per second by video capture card 17.pd1musdghisasity,

each franme conprises odd and even "fields," where an odd
field repr esapnteglevides fonneipprterhpplicationsi ong of the ficlih@. gl itisaldd field) is not used 14
and the even field represents even nunbered scan lines for display 14. In ~
t ypi cal vi dand is discarded by video capture card 17. 1

capture devices for conputer applications, one of the fields (e.g., the odd
field) is not ud$esl2will have certainhamiiwidth cissicéondad well. wivikleo ooipmithite card 17.

Bus 12 will have certain bandwi dth restrictions, as well. A video out put
t hat comprises G2Ppictareeledizts ftpitels)byade pixels for B0 fitldeped sgcolywhedd pi xel s for
30 fields per second where 5 each pixel is represented by a two

byte s/al ue dach pixel isli6privichte] by £ byesvale (i) d 6/bils) bequiresHbaBSalidth of 36.884
mllion bits per second on the bus. To reduce the inpact on bandw dth for

the bus, visitlion bits per second o thp bull ToGeduee the ingatd o baRIER 36t the s Widde0 | mage
data prior to placing it on the bus. An exanpl e of such a

product is gaprreant 17rconld sofredR ETiddo Gidpd dbhBE&!E placing 16n the BUPNEAL i NO,
California). This PCMCI A card includes a digital signal processor (DSP)

which 10  example of SR b BfodRs istReCaphiSasibAPORICHA bad RSégakcta M., Thpdunedr i ety of
conpression techni ques (e.g.,
California). This PCMCIA card includes a digital signal processor (DSP) which
10 compresses the video image data using any of a variety of compression techniques (e.g.,
MPEG-I and MPEG-II, International Organization for Standardization/International
Electrotechnical Commission (ISO/IEC) 11172-2 and 13818-2). This PCMCIA card,
which could be inserted in slot 16a, compresses the video image data from camera 18 and
sends the data to processor 11. Processor 11 then acts on the compressed data to
15 decompress this data and transfer it to the graphics subsystem 13 over bus 12 which then
outputs the video image to the user at display 14. In a video phone application, processor
11 will also act to convert the same video image data into a form for transfer over a
network 20 (e.g., a telephone system such as plane old telephone system -POTS) to
another user (e.g.,”User B” 21) via a modulator/demodulator (modem) 19. Processor 1 1
20 also acts to convert the video image data from User B 21 over network 20 into a form for
display by graphics subsystem 13. A typical network protocol for transmitting such
information over network 20 is the H.261 (International Telecommunication Union -
Telecommunications Standardization Sector (ITU-T), March, 1993) standard and the

H.263 (ITU-T, December 5, 1995) standard. Processo_r 11 works on this information to

25 convert it once again into a form that can be transferred over bus 12 to graphics subsystem
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MPEG | and MPEG |1, International Organization for
St andar di zat i on/ I nt er nat i onal El ectrot echni cal Conmi ssion
(I'SQTEC) 11172-2 and 13818-2). This PCMCI A card, whi ch coul d
be i nserted in slot 16a, conpresses the video inage data from canera 18 and
sends the dat“¥O#¥4Bocessor 11. Processor 11 then acts on FREVEBRBEssed
data to 15 deconpress this data and transfer it to the graphics
subsyst em 13 BGwaad waghsdispdayifdi ch t hen out puts the video image to

the user at display 14. In a video phone application, processor

11 will also act fIi eremmbaskﬁwwbmw\ﬂ%@é‘%i qadg of higitvpe; ﬁ’t‘%gté‘dF%’fbﬁ?l‘f or
transfer over a network 20 (e.g., a telephone system such as
pl ane ol d t el isplatthese sards axmexp@EiVE)in past because of the digitabsignahprpcessobfompanent:  User
B" 21) via a nodul at or/ denodul ator (nmodem) 19. Processor 11 20 al so
acts to conveThe stdved diavtbapk isrfieag the dperatioh o6 the DSB works Xisleyw dewnribe kst 20 into a
formfor di spl ay by graphics subsystem 13. A typical network
protocad for gystembedatiseiofithe sicne that is needed to compressfdatarmat i on over network 20 is
the H 261 (International Tel ecomruni cation Union -

Tel ecomuni cat i onOnSkysrtiaw dicradei troughowttofvidéd ilageldata id/a exkensio®®3he st andar d

and the H 263 (I TU- T, Decenber 5, 1995) standard. Processor 11
wor ks on t hi SpCMCDA Bddanhat providds a so-called @otui dideoipbrt connectiany aReferring® a f or m
that can be transferred over bus 12 to graphics subsystem
2 Fig. 2, a standhl ZJagh VieolshétertlisShdvry Alghin, a processor 31 is coupled to a bus
33 to which is coupled a graphics controller 34 (e.g., a 65554 or 65555 graphics controller
10 from Chips and Technology, Inc.) and the rest of a graphics subsystem 35. In this
example, bus 33 operates according to the Peripheral Component Interconnect ®Ch
standard (Rev. 2.1, PCI Special Interest Group, Hillsboro, Oregon, 1995). A video
capture card 39 is coupled to a PCMCIA interface, which in turn is coupled to the PCI bus.
If the video capture card 39 operates according to the Zoom Video extension, a Zoom
15 Video Bus/port 37 is provided that is coupled .between video capture card 39 and the
graphics controller chip of the graphics subsystem. The execution of 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



There are two basic drawbacks to PCMCI A cards of this type. The first

dr awback Is that these cards are expensive, in part because of
the digital signal processor conponent. The second drawback is
that the operation of the DSP works to sl ow down the overall 5

syst em becaW®8%B2¢ he tine that is needed to conpress datBCT/US98/27888

One systemto increase throughput of video inmage data is an extension to

t he the informatign) that ix being send oven the ZopwWidrodus(part3 T dibisdsld@ dropartfiodeo port
connection. Refering to Fig. 2, a standard Zoom Vi deo systemis
shown. Agai te fagt that gtaphiserongaller 34 teodsip bela ens-wayisiguice (i.e., data generallffowso whi ch i's
coupl ed a graphics controller 34 (e.g., a 65554 or 65555 graphics

cont rol | er framthe PCI bus33@nd Thinp Yidge Husiiwoidddd the graphicacsupsystend 36 ather dwtt of a
graphi cs subsystem 35. In this exanpl e, bus 33 operates

accor di ng tvce vessaPer i pheral Conponent | nterconnect (PCl)

standard (Rev. 2.1, PCl Special Interest Goup, Hillsboro, Oegon, 1995). A
vi dedd As deszpbedraboeathe Z8&m iVideo busiposichypasses tiINITIbAs simie@bdage, whi ch
in turn is coupled to the PCl bus. | f the video capture card 39
oper at es aciseen pmthe bus dnkd énsiéadpasids den sizhe baads isighal. To Meease tHbamount of Vi deo
Bus/port 37 is provided that is coupled between video capture card 39 and

t he data thatgamitransmictediiorfrain getiphdtdl devides (duch graafdeo @gprare bawsthem The
execution of a software driver (e.g., stored in nenory 41)

oper at es asCatibisiitafieasemdadiwee déveper@6w pirt StlithéPU Chldenterface; March 1997 PCMCI A
bridge 43 as well as graphics controller 34. Using the software driver, the

PCMCI A br i dgteasedtont BOMCIS). An@Ramploof 0adesicBifeichciidsylemMhabGRelthen a so-cal | ed

tri-state 20 node of operation, and video inmage data output by videgs
capt W e car dardbus(systenilisGRoWaTia Fig. 3. Processor 51 éiikk a@diisR&Mplddt® BRSSPeriingPCMCI A
bridge 43 (i.e., not placed onto the PCl bus 33). | nstead, the

Zoom Vi deo Hidoridinghd the PCLadndird's Thd Wus ¥ flftker Stipled 3¢ iodetn §7, @Bkaphie0 capt ure
subsystem 58 which includes a graphics controller 59, and a PC Card bridge 60. An
example of a PC card bridge would be the PCI 1130 bridge from Texas Instruments, Inc.
(Dallas, Texas). PC card bridgc_a 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. Asin ihe 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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card 37 directly to graphics controller 34 and on to the graphics subsystem
35 to display 36. Though the Zoom Vi deo system can handl e 30
frames per second (60 fields per 25 second) in video data, such a
systemis not effective for processor 31 which does not see

3 WO 99/34320 t he information that is being sent ové’Fquﬁ‘%mZ%m Vi deo
bus/port 37. This is do, in part, to the fact that gra hi cs
control | er 34for enRymissign t9ea saconh Bisends/e.ddser B 67 E‘?“PBd 10 ReRY oK BN BFOSESFYF 9F | ows
fromthe PCl bus 33 and Zoom Vi deo bus/port 37 to the graphics subsystem 35
rather than thenmay also take thevideordata pignalsand convert them into a formdforflisplayi ped above

t he Zoom Vi deo bus/port bypasses the PCl bus since no data

sent on the bBmcasm Sl thet eeads thess senversed vides dateleignslsroyer RGI gueiS. tOE'@P}Wﬁcrease the
anount of data that can be transmtted to/from peripheral

devi ces ( suchsubsysem/A8dfandisplaytatheusnied), at dispiny 68). Two additionatagceisesdo PEL er f ace
standard was devel oped (now part of the PC Card interface; March 1997

rel easesfrom B¥s\GIwdhld bdmeeessaryjih 2vidéo @nieteticing appli¢ation ricimpyessedyidsadatinat  uses

the 10 Cardbus systemis shown in Fig. 3. Processor 51 once again is
coupl ed to bugomdsefB6Bictsidd at modem 57) is decdenpressdil byproceston 81 #@k itst andard. The
bus is further coupled to a nodem 57, a graphics subsystem 58

whi ch i ncl udegecaivell ¥ tiug 55 @fdthérthé édcolnpresseddhtaris ¥t 10@raphiby sublgysteG8  An
exanple of a PC card bridge would be the PClI 1130 bridge from Texas

I nstrunents, bfi it is decompressed by prdeadsbas. Texas). PC card bridge 60 serves as
an i nterface to the PCl bus 55 for peripheral
Using the Noteworthy Cardbus video capture card in a video-conferencing
10 application, five separate bus transactions are necessary to handle the transmission and
receipt of video image data. Though PCI bus 55 can handle 132 Megabits/sec data
throughput, other accesses to the bus may be necessary which could eventually prevent 30
frames per second video at the User A display. There is a need for improving bus
utilization in a video processing application. There is also a need for providing 30 frames
15 per second video processing applications. Without such data throughput speed, video

images tend to look choppy in that a user can detect changes between video frames that are

otherwise undetectable in a 30 frames per second environment.

1) venti
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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15 conponents coupled to slots 6la and 61b. PC Card bridge 60 serves

as a PCMCI A interface (a 16-bit interface such as conponent 43

in Fig. 2) and also as a Cardbus interface (a 32-bit interface)
depending on the type of conponent inserted into slots 6la . and .
61b. A vi dewoeapBr e devi ce 63 operating according to thepcsvsskremsss nt er f ace
can be : |nserted |nto sl ot 6la. An exanple of such a device is

t he Not ewoBrief/Dé3ariptin he Ben ' capture card from Toshi ba Arerica
I nf or mati on Systens Inc In operatlon t he Not ewor t hy Car dbus

vi deo capt ure cEigd! iseblogk disgrain dbovidenpenfesnging bystefras i loawe ireth6&t i nt o
vi deo i mage data that are passed through PC Card bridge 60, using the
Car dbus st andar Big. 2 is a block diagram afialvideri confetncibg sysih usikg aiZoomhdent her syst ens

descri bed above, only one of the fields (odd or even) is sent
whi | e t he ctahddrd asds kiypindmthewrt.di scar ded. Processor 51 then acts to conpress
25 t hese video data signals as descri bed above and send the

apprapri at e i maBig. 3 3 abivdle diagran of a video conferencing system using a PC Card bridge
4 for transm ssion to a second User (e.g., User B 67

coupl ed t o imeiran®e bkis Rgwn iRfiR@assor 51 then may al so take the
vi deo data signals and convert theminto a formfor display.

Processor 51 thgjp, §anGkck BREEMGP R VidEd Bithey prde@sifféystemicgistiGiedadr PCl bus 55
to graphics subsystem 58 for display to the user (e.g., at

di spl ay 68)operhiify RAESHihE 48 lemBEdRER @B tht Prefat invéntion. bus 55 woul d be
necessary in a video conferencing application. Conpressed video data
Fig. 5 is an example of the system shown in Fig. 4.

10 Fig. 6 is a flowchart of method processing video data according to an embodiment

of the present invention.

Detailed Description
Referring to Fig. 4, block diagram of a video image processing system constructed
15 and operating according to an embodiment of the present invention is shown. The system
incluc_les a processor subsystem 71, a video subsystem 77, and a graphics subsystem 75. In
this embodiment, each of these components is coupled together via a bus (e.g., operating
according to the PCI specification). Video subsystem 77 is also separately coupled to
graphics subsystem via side band connection 76. In this example of the present invention,
20 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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from User B 67 received at nodem 57) is deconpressed by processor 51 after

it is recei ved over bus 55 and then the deconpressed data is
sent to graphics subsystem 58 after it is deconpressed by
proeessor 51. Usi ng the Noteworthy Cardbus video capture
card in a vi d¥&%B8#%%rencing 10 appl i cation, five sciSAePEISHs

transactions ar.e necgssar handl e the transm ssi

recei pt of vi &% ﬁ“ﬁﬁﬁ%vaa‘a’%§£¥ﬁ*ﬁwaﬁ§'ﬁpfﬁﬂ°“&?§‘° SUELH }ﬁgﬁ} gnféﬁt%@ibl ts/sec
dat a throug , cesses to th bus rrag_, Ee necessary
whi ch coul d e%ﬁ‘?ﬁﬁ’fﬂsif ] 89/'8??53 en be sent oveghus E’"ﬂPé‘Fm 8&%nd video at
the User A display., There is ed for I’OVIn

utilization i Hg‘ﬁmwlﬁ’éﬁveﬁf‘&%%r .ﬁ@%ﬁbﬁ% W&%?@’?‘?‘%‘eé’tﬂe&’%éd f or
provi ding 30 franes per_second V|deo processi ng applications.

W t hout such 6@?"&3‘{‘&?3’6‘&@@})9%’ gﬁ@e’el‘ke‘\‘ﬂﬁ‘?zlé@npfessed video imagedpia gandhendgent o | ook
choppy in that a _user can detect changes between video franes that are

ot herwi 8e undfemddsendt 80 ¢vsr %Ftvmk 7% tamogdem 2P anddbende propssPar syhssiam 71 over

Summary of the Invention The met hod and apparatus of the
present i nvenbusod- Bros¢ﬁmeukran§qfro7xletbmﬁ¥emesses the video imagg dete &em User. B mdcor di ng
to an enbodi ment of the present invention, the video processing
syst em conpr i Gansmis the deta ot biesy/3 ﬁm@ﬁap\mwmﬁo‘ehm?ﬂnéd displayedtatbe and a
gr aphi cs subsystem The video subsystemis adapted to generate
first and secowd fields of video data. The video subsystemis
adapted to transmt -the first field of video data to the 25 gr aphi cs
subsystem via a pdatransfemirgotdeo imagn dats toeand omritier B eiddiisplaying dideo dhtat feort 0 t he
DU S 5
10 User B and video subsystem 77, only four accesses to bus 73 are needed The first is to
transfer video image data to the processor subsystem 71 from the video subsystem 77 for
compression. The second is for the transmission of the compressed video image data to
the modem 78 from the processor subsystem 71. The third is for the transmission of
compressed video image data from modem 78 to processor subsystem 71. The fourth is
15 the transfer of decompressed video image data from processor subsystem 71 to graphics
subsystemn 75. Accordingly, savings are seen in the need for processor execution cycles
and bus access cycles. This is because processor subsystem 71 is not needed to convert
video image data generated by video subsystem 77 and transmit that converted data over
bus 73 to graphics subsystem 75 for display.
20 Referring to Fig. 5, a block 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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Brief Description of the Draw ngs Fig. 1 is a block
di agram of a video conferencing systemas is known in the art
Fig. 2 is a block diagramof a video conferencing systemusing a Zoom Vi deo

standard as is known in the art. 5 Fig. 3 is a block
di agram of WOWP/ABEE conferencing systemusing a PC Card br pdryes9s27sss
interface as is known in the art. Fig. 4 is a block

di agram of the YElntapdardaYisepsubexsteat Hos eopoled ta s A3 viend'CeGardibritige circuit
operating according to an enbodi nent of the present invention. _
Fig. 5 is a¥- Sidaepshlsysem heompyisesarviden septure parg 89, such as theNoteworthy Fig.
6 is a flowhart of nmethod processing video data according to an enbodi nment
of the preseardbus Mideneaptire card discussed above, coupled 4 videb Puwe,rsiightas amideo
Referring to Fig. 4, block diagram of a video i mage processi ng system
const r uct ecdcassg®e recorder (BER), @ pideatompgctaisc oredd pmjy hemery (ERRAMyert Imf t he
present invention is shown. The system I ncl udes a processor
subsyst em Tthis exanyiled o virlsh soustedsna datheracBId Vadeg cagiime card 87 bpailaio Bes 731 n
this enbodi nent, each of these conponents is coupled together via a bus
(e.g., opervaasigt88a coupled to PC Card Bridge circuit 85. In this example, PC Card Bridge 85
operates according to the Cardbus standard as an interface between video capture card 87
and PCI bus 73. Graphics subsystem 75 comprises a graphics controller 90 which is
coupled to bus 73. Graphics controller 90 is further coupled to video capture card 87 via
10 port 76. A graphics display adapter 91 is provided coupled between graphics controller 90
and display 92.
In this example, port 76 which couples graphics controller 90 to video capture card
87 is a Zoom Video port as described above. As is known in the art, video capture cards
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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according to the PCl specification). Video subsystem 77 is also separately

coupled to
this exanple of the present invention, 20
generates a frame of video data as first and second fields e.g.,

field and an ¥Q&M43%| d).. The even field is transferred tol’é’ﬁ’éI W23
subsystem 75 vi a si de
di spl ayed to Video Gaptyre casd §7 meystarstate trggonpectiopsoiPCleprd

graphi cs subsystem vi a si de band connection 7
vi deo subsystem 77

band connection 76 and.can then be

6.

iC

brjfige 85 so that the first odd

In

an odd

S

field is transferred to bus 73 and can then_be sent to processor subsystem
71 (shown in field of video imagemptg is not tnsmittgd tp-bym &l Grrpligs cantraller Paersivesbe

Pref erably,
conpressed

the odd field is sent to processor subsystem 71 where it
first field of video image data and can output the image directly to display 92 via graphics

2

5

S

6

using any of a variety of known conpression nethods such as H 26 1 or
display adapter 9Th & & Gdqorcenferenting agplisatiorathe figkh field efvideohmpgeslatas ent

st andar ds.

over

bus 73 to nodem 78 for

(e.g., She | ntey reptesanes videddinagenf themenmfrag. Alser A/D.dWben asegand field of video
processi ng system at User B 80. Likew se, conpressed video i mage data can
imdge data is gefierapsth Bysidleo Bap8ide cavd87, the exvoution 99 dd¢vire dovke sof*Bueand t hen

t hen be sent
to processor subsystem 71 over

t hen deconpr es&es videe caphieeurd 3tbg erarbfek thebecond filddof vBieaiirdage data to PC Card
transmts the data over bus 73 to graphics subsystem 75 where it can be
di spl ayed t o tHége 85 for transmissiontiSgtbeessor 81 via bus 73. Preferably, the second field of

10

15

20

25

video image data also represents a video image of “User A.”

One skilled in the art will appreciate that the first and second fields of video image
data need not be complete images. For example, a field of video image data could be a
single raster line of data. Also, the first and second fields of video image data need not be
successive. For example, several “first” fields of video image data can be generated and
transmitted to graphics controllgr 90 over port 76 before a “second” field of video image
data is sent to processor subsystem 71 over bus 73. Furthermore, the first and second
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
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

first field of video image data to graphics subsystem 75 and then send the same odd field
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In transferring video image data to and from User B and di spl ayi ng vi deo

data from 10 User B and video subsystem 77, only four accesses to

bus 73 are needed The first is to transfer video image data to

the processor subsystem 71 fromthe video subsystem 77 for

conpr essi orWOM¥3Hecond is for the transm ssion of the coPfRESIBRTWSY | ‘deo

I mge data to t he nodem 78 fromthe processor subsystem 71. The

third is f@F%?@‘EMﬁ%@ﬂW@SFWCdﬂtMOPrOCeSSOTSUbSyS@m%r essed vi déo i nage data

from nodem 78 to processor subsystem 71. The fourth is 15 t he

transfer of decBrepesearsehsysismibrepaiveyéhegenond field of datannd sempresseritipst em 71 to

gr aphi cs subsystem 75. Accordingly, savings are seen in the

need for pricogeasyer modemyBitoUser PA0evia network 79. Likewiseq pracessps sebsystess7lcycl es.

This is because processor subsystem 71 is not needed to convert

vi deo i magecateacopmmessedtviido byage date fromllsen B viemoddm 78 go thatdieanbe t hat

converted data over bus 73 to graphics subsystem 75 for

di splsay. 2fdcompressed and transmitteRéd displayfl§ viaobusi73). grdphicscdpktroliés 98iandr am of an

exanpl e of the video processing system of Fig. 4 is shown.

Processor gsgriphics tispley ddaptercd1u dies videqeonfeesneiog aiplication,chis esmpressed video

PENTI UM processor which is coupled to bus 73 via a bridge circuit 82. An

exanpl e of image data preferably fepheséntiyie cidéocimage of SUsdr®."82430FX PCl chi pset

manuf actured by Intel Corporation. Coupled to bridge circuit

82 is a nenory &tk the gideo ProveskinysPaansset Figs niodrd 5; sehiébladvdnsigessiror es 25

execut abl e instructions, data and the like. In this exanple, bus 73

oper at es achieeddn Firbtpas stated above, fewer accesses to bus 73 are needed and processor

7 -
10 execution time is saved by transmitting the first filed of video image data to the graphics

controller 90 via port 76. Also, the video data from video subsystem 77 that is displayed -

at display 92 can be high-quality, 30 fields per second video. Furthermore, in the specific

embodiment of Fig. 5, a Noteworthy Cardbus video capture card (modified as desgribed

above) can be combined with th_e Zoom Video transmission standard to provide improved
15 video processing.

Referring to Fig. 6, a flowchart for an embodiment of ﬁe 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 th.e 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, ihe first field (e.g., the
10 |
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the PCl standard. Video subsystem 77 is coupled to bus 73 via a PC Card
bridge circuit 85. Video subsystem 77 conprises a video capture
card 87, such as the Noteworthy Car dbus vi deo capture card

di scussed above, coupled to video source, such as a video

cassette recoVA&BYCR), a video compact disc - read only ﬁEWP‘%F”("@bRG\/p

etc. In 5 this exanple, the video sourcelgacamera 9 Vi deo -
capture card egen field) dsjrAppraitied g the gaaphigs controller (e.g., from,yideo captprg card 848 o\ n| ed t o

PC'Card Bridge circuit 85. In this exanple, PC CardE]r 'ggg g
oper at es acccﬁf%ﬁhﬁgcqn&ﬂ@qiiéo@&ZG%éf“?Pﬁ?FH ‘&?ﬁs%ﬂnftﬁﬁ’ e Ehigdebn vi deo
capture card 87 and PCl bus 73. G aphics subsystem 75 conpri ses
a graphics condeodmagedata s atputtn theglisplay (e.g., display 92 B\FiE- 6% to bus 73. G aphi cs
controller 90 is further coupled to video c ure card 87 via_ 10
port 76. A graphi Hshafiekdbis agt afussSeldi(e- g,lltlssnpﬁ*‘g@@éheﬂmﬁamﬁé‘f‘%h gr aphi cs
controller 90 and di spl ay 92. In this
exanpl &, por t(e:Z6thrivigh h devingdriess) tgtrapsmiitgbe Gxhtorties tuastepd 1o Instepeld ScBpt ure card
87 is a Zoom Video port as described above. As is known in the art, video
capt ure car dssecond field is transfersaddo the aps(e-gs tocapacaessbt subsystamp Wybrewpﬂwacont rolled
by a processor through the execution of 15 devi ce driver software.
I n this exanplideo phibrtes videpdonferencing zbpBaation thedietdrad Is'idewjdwan hecompressed
execution of device driver software (e.g., stored in nenory 83) by
processor 81. bylthe gro@hsor subsystem (step 117jansl transindieed te apiodenporagired sigiflanvigyiche set
into a first node (e.g., a "Zoom Video transfer"” node; ZV) or a
second node (Rr@ansmisioidadikge dsen@ep £19). node; [err]. Al so, graphics
cofirol l er 90 can be controlled by the execution of device driver software
by proggessor 81 Adthough sevefaDerddigdints dtedperifitallysillustrard had descrivedlerdre ity. , t he
"Zoom Vi deo transfer"” node from video

will be appreciated that modifications and variations of the present invention are covered

by the above teachings and within the purview of the appended claims without departing
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 (WANs) 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
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capture card 87) or a second node (e.g., frombus 73).

In operation, video capture card 87 generates a first (e.g., "even") field
of video i mge data. In response, the execution of device
driver software causes video capture card 87 to go into the

first node Wwo.9g34320' Zoom Vi deo transfer” node) of operatiopcrosbshrsesisfer 25
the first field of video inage data to graphics controller 90 over Zoom

Vi deo port hatisclaimed is: 8
Vi deo Capture card 87 may tri-state the connection to PC Card bridge 85 so -
that the fiidst A video processig sgbteln ofmpristhgo i mage data is not transmitted to
bus 73. G aphics controller 90 receives the first field of video
i mge2dat a and cavidepstiysysterh hdapiedtoghe cdupieicd b pud and digeaphiay sudsysiemasaiit aphi cs

di spl ay adapter 91. In a video conferencing application, the first field of
vi deo3i nmage vidad subsystem adapted to gengratecfjrstandsecorsl fieldd @b viderodpen, @iid vik® user (e. g.,
"User A"). Wen a second field of video i mge data is generated
by vi deo capibyyseenCataptedid, trahdnit saidefirstificldof Oidesl@atd o 8aid gtaphics subdystémrand

causes video capture card 87 to transfer the second field of video inmage
data 50 PC &#d skcond field of video dd¥s todgid b@$ for transm ssion to processor 81 via
bus 73. Preferably, the second field of vi deo i mage data al so
represents a video image of "User A" 10 One skilled in the
art will appreciate that the first and second fields of video i mage

dat ?dmged net beTieGAaRb ptoRessiiR3fm Jfelaint X MR said vide®bsyRfemihslgRs | mage data
cou e a

2 a video capture device adapted to generate said first and second fields of video
o’/
3 data.
1 3. The video processing system of claim 2 wherein said video subsystem further
2. includes
3 a video source coupled to said video capture device.
1 4. The video processing system of claim 2 further comprising:
2 a graphics subsystem including a graphics controller coupled to said video
3 subsystem via a port connection.
o’
1 5. The video processing system of claim 3 further comprising:
2 a graphics subsystem including a graphics controller coupled to said video capture
3 device via a port connection.
1 6. The video processing system of claim 4 further comprising:
2 a bus coupled to said graphics subsysterm and said video subsystem; and

2 MO
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single raster line of data. Also, the first and second fields of video

i mge data need not be successi ve. For exanple, several "first"
fields of video inage data can be generated and transmtted to
graphics controller 90 over port 76 before a "second" field of video inmage
15 dat P L& to processor subsystem 71 over bus 7BCT/PSRSEFSS nor e,
the first and second fields of video inage data need not be odd
and even (or even?BRRAcSHIEYLSTSE! ¢pypled wspid bus apdjagapted to receve SarrSS8MENRAT | nuge
data froman odd and even field can be sent to graphics subsystem 75 as a
first f4eld afdidendai Gom saidividsofuesye#ms i el d can be sent to processor
subsystem 71 as a second field, for exanple. Wen a video inmage
is displayed at a resolution of greater than 320 by 20 240 pi xel s,
odd and even fields tend to be used for such a display. Doing so, however,
woul d ower the diTapyidse nrecessingsystamefslaimd futhaeromprisngt 5 fr ames per second i f

vi deo subsystem 77 generates video i mage data at 30 frames per
second.2 I n addi t i @irocepsqswhsystan coupled to said bus apd addpted dpmseeiteisaid sepakleldf vi deo
subsystem 77, the first and second fields of video i mge dat a
can be 2 he saofwiddedaa frémpsaidyidenshbsystem.deo subsystem 77 coul d send an odd
field as the 25 first field of video inmage data to graphics
subsystem 75 and then send the same odd field

9 as a second field of video image data to processor

subsystiem 71.8. The video processing systelRf afcizés @ whsreinsyid besopérhtes aeanding $o thbe second
field of data and conpresses it for

- 2 Peripheral Component Interconnect (PCI) and said video subsystem transmits said second
= 3 field of video data to said PCI bus via a Cardbus interface.
1 9. The video processing system of claim 8 wherein said port connection between said
2 video subsystem and said graphics subsystem is a Zoom Video port connection.
) 1 10. A video conferencing system comprising:
2 a graphics subsystem including a display;
3 a bus;
- 4 a processor subsystem coupled to said bus;
5 a video subsystem coupled to said bus and said graphics subsystem, said video
6 subsystem adapted to generated first and second fields of video data, said video subsystem
7 adapted to transmit said first field of video data to said graphics subsystem for display and
3 said second field of video data to said processor ;ubsystem via said bus; and
9 a modem coupled to said bus and adapted to receive compressed video data from
10 said processor subsystem, said modem adapted to transmit said compressed video datato a
11 remote user. -

AT
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transfer over nodem 78 to User B 80 via network 79. Likew se, processor

subsystem 71 recei ves conpressed video inage data from User B
via nodem 78 so that it can be 5 deconpressed and transmtted to

di splay 92 via bus 73, graphics controller 90, and gr aphi cs

di spl ay adaPyofPR®10 | n a video conferencing application, PaFyswemssessed

vi deo i mge data preferably represents the video i mage of "User
B." Wth the video processing systenms of Figs. 4 and 5,
several advantages are achieved. First, as stated above, fewer

acceskes t olbus The videepmerstirgtysterd of¢lagimeldsvherein 9id video subsysienyinclydest i ne i s
saved by transmtting the first filed of video inmage data to the graphics
contrdl | er 90 viawigeorcapturédevive adgpted e generdtesaid firsh arfd ssennd ifiddsofswidesy st em 77

that is displayed at display 92 can be high-quality, 30 fields
per skcond #btdeo. Furthernore, in the specific ' enbodi nent of
Fig. 5, a Noteworthy Cardbus video capture card (nodified as descri bed
above) can be conbined with the Zoom Vi deo transm ssion standard to provide
i mproved 15 vi deo processing. Referring to Fig.
6, a flowchizt fThe video pitessihgeysiemof clhibel Inetickheinlsabif viddoaulsyaae firther

invention is shown. In step 100, a field of video data is generated (e.g.,

at vizleo capkli® card 87 in Fig. 5). In decision block 101, it
is determ ned whether a first type or second type of field has
been gener at ed (atafhera caupleddsls#id videocaptidedbwdde. | f the field is a first field
then 20 the video capture card is set via the device drive to
transmt the field to the graphics controller (step 103). Also,
the interface to the bus is tri-stated in the video capture card so o’
as topprevens. dafm vide® Probsif@sybtemids Bland BOWAR sdid\@aphits sy Rdin Holles OnNce .
skilled in the art w Il appreciate that such data can be
transpitted ont o drihidedsntoflerdesplddas said id&d saPsydf vid 4 \ort connection. graphi cs

controller is set (e.g., by a suitable device driver) to receive the field
of video data

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.

N’

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

’ O AR
* C L M S *
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25 fromthe video capture card fromthe appropriate port. In step
109, the first field (e.g., the

10 even field) is transmtted to the graphics controller
(e..g., fromy, ture card 87 to graphics controller 90 via
Zoom Vi deo po{rwg%%%?og Fig. 5. In step 111, the first fiel &CAfUSIB27888

vi deo ijmage data,i ut . to the display isplay 92 in Fig. 5).

If the Tield %e?“HS‘?‘dérPY’ godataito éﬁ“ﬁ*"%@“@"maﬁr‘fdrﬂés %‘ﬁg%‘fad field), the video
capture card is set 5 (e.g., through a device driver) to transmt
the field to the bus (step 113) In step 115, the second field
i's transferred to_the bus (e to a_ processor subsystem. VVth respect to
a 1 18 gdbe ﬁﬁ@r?éocarsmgﬁxréf@ %fcﬂwrérléwbrrﬁg sqith pOTF conpscHen betwrent i el d of
vi deo data can be_ conpresse y the processor subsystem (step
117) ardd t r an®if videa gubsysten ﬂ?éd@ﬁ%?hl@tsn@vstm i#i2) ZpemcNEgeognert connection. f or
transm ssion to a renpte user (step 119). 10 Al t hough
several enbodinents are specifically illustrated and described herein, it
wi |l be appreciated that nodifications and variations of the present

i nventibn ar el%ovérmehod of processing vid¢pydatalsemprisinge t eachi ngs and within the

purvi ew of the appended cl ains w thout departing fromthe
spirit Zand i nt endechesitingefinf fiddef videv emge data infacridee sabspdtamy; al t hough t he
pr esent i nvention has been described with respect to the use of

a nodend and a net Wwarshuitfied sitEirstdieldod video image/@itzatn d grPhicssubsygrern via atgog  pr esent
i nvention has applicability in other comuni cation

. 4 connection;
5 generating 2 second field of video image data in a video subsystem; and
6 transmitting said second field of video image data to a bus coupled to said video
7 subsystem.
1 20.  The method of claim 19 wherein said video subsystem includes a video capture
2 device, the method further comprising:
3 setting said video capture device to send video data to said graphics subsystem via
4 said port connection when said video capture device generates a first field of video image
- 5 data.
1 21.  The method of claim 20 wherein said graphics subsystem includes a graphics
2 controller, the method further comprising:
3 setting said graphics controller to receive said video image data from said port
4 connection after said video capture device generates the first field of video image data.
1 22.  The method of claim 21 further comprising: -_—_”_—,“’“_“I‘I“ ‘“‘
D) AL

15

SUBSTITUTE SHEET ( rule 26)



networ ks such as Local Area Networks (LANs), Wde Area Networks (WANs) and

t he | i ke. Also, although the present invention has been
described with respect to Zoom Vi deo and PC Card/ Car dbus
standards, it has applicability using video subsystens and graphics

subsyst ens eWBPWMHg ot her st andards. PCT/US98/27888

11 What is clained is: A'vi deo processing

syst erh conpri si nEpeeivipg said second field of vidgo W%@@%ﬁ%%@éﬁ@dﬂ%oﬁ o be coupled
to a bus and a graphics subsystem said 3 vi deo subsyst em adapt ed
to gerder at e Mbysetmand second fields of video data, said video 4

subsystem adapted to transmt said first field of video data to said

gr aphi cs subsystemand 5 said second field of video data to said

bus.

1

2

23.  The method of claim 22 further comprising:
compressing said second field of video image data from said bus by said processor

subsystem.

24.  The method of claim 23 further comprising:

transmitting compressed video image data from said processor subsystemto a

remote user over a network.

HIl\II\ ) ||I\| \\ Il

16
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1 2. The video processing systemof claim1l wherein said video

subsystem i ncludes 2 a video capture device adapted to
generate said first and second fields of video 3 dat a. 1
3. . The video processing systemof claim2 wherein said video subsystem
further 2 wo9y343ecl udes 3 a vi deo sour ce PEBWUSPEATISIBO sai d
vi deo capture device. 1 4, The vi deo processi ng system of
claim?2 further conprising: 2 a gr aphi cs subsystem i ncl.udi ng
a graphics controller coupled to said video subsystemvia a port
connecti on. 1 5. The vi deo e55| ng systemof claim3
further conprising: 2 gu cs subsystemincluding a
graphics controller coupled to said video capture 3 device via a
port connecti on. 1 6. The video processing systemof claim4
further corrpriE-i—n : -a—bus—coupl ed to—sard grap’rn-cs—l
subsystem and SER/lAeo subsyste41 and
12 J
DISPLAY
P 13
11
GRAPHICS '
SUBSYSTEM | | PROCESSOR
hd GRAPHICS
CONTROLLER
? 12
< >
15 |
20
PCMCIA 19
E i
oRO® MODEM NETWORK
21
16041 VIDEO 16b \
CAPTURE USER B
w CARD
17-
I
18
VAN

Fig. 1
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1 a processor subsystem coupled to said bus and adapted to
receive said second field 2 of video data from said video
subsystem 1 7. The vi deo processing systemof claim5 further
conprising: 2 a processor subsystem coupled to said bus and .
adapted to weossasee sai d second field 3 of video datpudsprgssal d
vi deo subsystem 1 8. The vi deo processing systemof claim?7
wherein said bus operates according to the 2 Peri pheral Conponent
I nterconnect (PCl) and said video subsystemtransmts said second 3
field of video data to said PCl bus vi Cardbus interface. 1 9.
The vi deo processing systemof claim8 rein said port connection between
said 2 vi deo subsystem and sai d graphics subsystemis a Zoom Vi deo
port connecti on. 1 10. A vi deo conferencing system conpri sing:
2 a graphics subsystemincluding a display; 3
a bus; 4 a procegsor subsystem coupl ed to said bus;

!

DISPLAY
* 31

35 /

L

GRAPHICS PROCESSOR
SUBSYSTEM
37 GRAPHICS

34 -JCONTROLLER MEMORY
A 33
43

PCMCIA
BRIDGE

I

VIDEO
CAPTURE |
CARD | | -/

41
i

39-

40§

Fig. 2
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5 a video subsystem coupled to said bus and said graphics
subsystem said video 6 subsystem adapted to generated first and
second fields of video data, said video subsystem 7 adapted to
transmt said first field of video data to said graphics subsystem for
display and WO99/34320 g55id second field of video data to sEFHUBMNEIEsor
subsystemvia said bus; and 9 a nodem coupl ed to said bus
and adapted to receive conpressed video data from 10 sai d processor
subsystem said nodem adapted to transm’t sai d conpressed video data to a
11 renote user. %g The vi deo processing
system of claim 10 wherein said vi deo su ystem i ncludes 2 a
vi deo capture device adapted to generate said first and second fields of

video 3 dat a. 1 12. The vi deo processing system of
claim 11 wher effr sard —vi-deo-subsystemfurther—2 rnchudes 3—' _
a canera coupled to said video ca@BureU@ERceA 1 13. The 'vi deo
proce55| ng system of claim 11 whergin said graphics subsystem i ncl udds
GRAPHICS 68
SUBSYSTEM DISPLAY
GRAPHICS 31
99-1CONTROLLER
PROCESSOR
55
60 |
PC CARD 57 60
r__?R'DGEL_‘ MODEM NETWORK
6104 viDEO 61b o7
CAPTURE USER B
CARD
o 63
l
65-

Fig. 3
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2 a graphics controller coupled to said video subsystemvia a

port connecti on. 1 14. The vi deo processing systemof claiml12
wherein said graphics subsystemincludes 2 a graphics
controller coupled to said video capture device via a port connecti on. 1.
15. The wdemsgroocessi ng system of claim 13 further conpri/gsosesss 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 vi deo processing systemof claim 14 further conprising: 2
a processor subsystem coupled to said ﬁand adapted to receive said
second field 3 of video data f sai d video subsystem 1
17. The vi deo processing system of claim 16 wherein said bus operates
according to 2 t he Peri pheral Conponent | nt2@connect (PCl) and said
vi deo subsyst gem transsi t-s—sai-d A =
14 3 second field of v'Ug?Rd%a to said PCl bus viala
Cardbus interface. 75 71
I l
GRAPHICS PROCESSOR
SUBSYSTEM SUBSYSTEM
EVEN o/
FIELD ‘ 45 00D }
..75<: ‘ / FIELD ! 4 >
t % oop ‘
‘ :FIELD ]
MODEM 78
VIDEO | oo — — —
SUBSYSTEM |
NETWORK
1

USER B[-80
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1 18.

subsystemis a Zoom Vi deo port connecti on.
pracessing video data conpri sing:
of video i mag¥O8%I4a20 n a vi deo subsystem
said first field of video inmage data to a graphics subsystemvia a port

connection; 5

2

The video processing systemof claim17 wherein said port
connection between

sai d video subsystem and sai d graphics

2

1

19.

A nmet hod of

generating a first-field

3

PETARBATEEI ng
4

~generating a second field of video i mage data

ina video subsystem and 6

of video inmage data to a bus coupled to

1 20.
a video capture

2

devi ce,

378

The net hod of claim19 wh

transnitting said second field

vi deo

subsystem

n said V|deo subsystem i ncl udes
t he net hod further conpri sing:

3

setting said video capture device to_send video data to_said graphi

subsystem vi a 4

generates a fi

said port conn

i etd of—video

AnGSERY e

said V|deo captquTdeV|ce
dat a.

%phlcs

The net hod of i h 20 ﬁg graphlcs subsysten1|ncludes a gr
2 contril ert, Q éLﬁhgd flurlt her_ conprising: 3
setting said gra ohic§1contWO||e t d—+d&i ve said video i mge data from said
port \ 9 71
GRAPHICS — —
DISPLAY
ADAPTER PROCESSOR 81
e ; !
< ! 9’0 | 812 8’3
GRAPHICS BRIDGE
CONTROLLER CIRCUIT [~ | MEMORY
| 4 | |
-76 1
| \ ) ::>
73 r
- 78— MODE
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! | l—‘
88b 79
B /I | ’
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891 o~ 77
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4 connection after said video capture device generates the first
field of video inmage dat a. 1 22. The nmethod of claim21 further
conpri si ng: 15

2 - receiving said second field of video image data fromsaid .
bus by a pry¥ee¥a§0 3 . subsyst em 1 23. Ppdtmessseiseod of
claim?22 further conprising: 2 conpressing said second field
of video inage data from said bus by said processor 3 subsyst em

1 24. The met hod of claim 23 further conprising: 2

transmtting conpressed video inmage das7érom sai d processor subsystemto a
3 renote user over a network.

|

GENERATE FIELD OF| jqq
VIDEO IMAGE DATA

! |

o
SET VIDEO CAPTURE 103 | SET VIDEO CAPTURE
CARD TO TRANSMIT 43| CARD TO TRANSMIT
FIELD TO GRAPHICS X FIELD TO BUS
CONTROLLER I
i 115 TRANSMIT FIELD
TRISTATE INTERFACE N TO BUS
BETWEEN VIDEO {105
CAPTURE CARD AND ’
PC CARD BRIDGE |17 COMPRESS FIELD
| 4 BY PROCESSOR
SUBSYSTEM
SET GRAPHICS
CONTROLLER TO  [197 ! -
RECEIVE FIELD TRANSMIT COMPRESSED
FROM PORT 119| VIDEO IMAGE DATA
X TO MODEM AND
! USER B
TRANSMIT FIELD {109
TO GRAPHICS %
CONTROLLER
\
OUTPUT FIELD
OF VIDEO IMAGE l 11
OATA Fig. 6
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(57) Abstract

An improved method and apparatus for
processing video data are provided. A video r
subsystem (77) generates first and second fields
of video image data. First fields of video image

data need not be sent over a common bus (73),
but instead can be sent over a port comnection
(such as the Zoom Video port connection) to
the graphics subsystem (75) for display (92).
Second fields of video imape data can be sent
over the bus (73) to a processor subsystem (71)

for compression and eventual transmission to a
remote user via a modem (78). Because the

fields of video image data (e.g., an even and odd

field for each frame), the video image data for
local display need not be sent over the bus to the

processor subsystern and need not be converted
by the processor subsystem, This result in
savings in bus usage and processor execution
needs,
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