WD 98/ 10587 : PCT/ US97/ 16486
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I nvention The present invention relates to video. In particular, the

present invention pertains to "plug and play" caneras that c @, ected
to, for exarrp‘fvg,wé Br sonal conputer via a standard bus. 10 EQ'E ?72)13?1 of
the Invention FIG 1 depicts a conventional video conferencing system 10. A
canera 12 of the video conferencing system 10 has a charge-coupl ed device

or CCD 13 on which an inage is incident. of { i din
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| ocated i n;\/o ' - ' e $S—outputs—a—strti—or—Tovi ng
pi cture video signal representing the i mage or images incident thereon to
an anal og to di.gj converter (ADC) 15. The ADC 15 illustratively outputs
an RGB forrratdllrgidta'] eg Eé’é'—ogi gnal . The digital video signal is conveyed by
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vi deo signals for co lcation via I/ O expansion bus 22 to an I/ O bridge
24. The 1/0O brY‘G@é‘?‘Hy’}é USansmits the video data thus received via a system
bus 26 to a processor 28. Once at the processor 28, the bit rate of the
video signd® may be adjusted 25 in a nunber of ways. For instance, the
resolution or frame rate may be decreased. Alternatively, the video may be
encoded accor dBagkereundaf the Ipventiono, of encodi ng standards including I TU s
(I'nternational Tel ecomunications Union) H 261, H. 262, or WO 98/ 10f5‘g7
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After reducing the

video conferencing system 10 has a charge-coupled device or CCD 13 on which an image

i-s incident. Cameras of the type illustrated in FIG 1 called ColorCam are available from
15 Connectix™ a company located in Mountain View, California. The CCD 13 outputs a
still or moving picture video signal representing the image or images incident thereon to
an analog to digital converter (ADC) 15. The ADC 15 illustratively outputs an RGB
format digital video signal. The digital video signal is conveyed by a cable 16 to a
parallel printer port 18 of a computer system 20. The picture data received from the
20 parallel printer port 18 is provided to a frame capture I/O expansion card 19 via a
proprietary internal cable 23. The I/O expansion card 19 has a buffer for receiving frames
of the digital video signals for communication via I/O expansion bus 22 to an I/O bridge
24. The I/O bridge 24 retransmits the video data thus received via a system bus 26 to a
processor 28. Once at the processor 28, the bit rate of the video signal may be adjusted
25 in a number of ways. For instance, the resolution or frame rate may be decreased.
Alternatively, the video may be encoded according to one of a number of encoding

standards including ITU’s (International Telecommunications Union) H.261, H.262, or



bit rate of the video signal sufficiently, the bit rate reduced video
signal may be outputted fromthe processor 28, via systembus 26, 1/0
bridge 24 and I/ O expansion bus 22 to a nodem 30. The m)de?&% H 6m'ts
the bit redu?@P8dPB20 signal to a rendte video 5 confere |ﬁ'§ é%gfem 10'
via a network 32, such as a public telephone network, |ocal area network
(LAN), et r opHra63afSQ(FEf's MRER:k MBS, PGy o smatign BEGoptr: Afisreduging theThe
bit rate reduced video signal is received at a |ike nodem 30 and

conmmuni cat ed Pi rate pf the visieo signal suffipigntindhecbit xate redyced videe sl gral may bp oupyed
spatially and/or tenporally interpolated, etc). The restored video signal

i s then out pufrorithe pragessonphivis sysieapbusr263 BOxbritigd 24 pind 46t expansiorpbusa2 Xfosp | ay
nonitor 34. Alternatively, the restoration can be performed on the graphics
adapt er 33 usimedempifci The pederh B0cwansmits thechih vesutddovidéo giguad omal remotepuitier
system 20 generally only has two standard ports, nanely, a parallel port
and a serifl poferencifiesysennl(’ aia ometivoiks32; suoh ash byblicaeldpHons nawbik idchngeddat a
to a printer and can output data at a maxi mum 100 Kbyte/sec burst transfer
rate using 15netwarkdxio)) alcopulitinaeed netwdtk (MAN)aWide @fda networit (WABH&E. TR d,
Is typically connected to an input device, such as a nouse, or a nodem and
can typi cal | ybivmaty rédusédvidecsidnkd iskedevedd/at & ¢iké hivdeh S0 ahd témmBnidated 1654 ike 2
16550 UART). As noted above, the canera 12 can connect to a standardi zed

connector at HRReddbd 78 RherBA'ib rebred (BéconPRARU DA ﬁW[ﬁp}&ll Gntbipoliiad

with different platforns (e.g., different conputer systens). wever, to do

so, the print@fc%.z%eréﬁb%dQﬂecﬂiiétﬁpﬁrlﬁ&{&ﬂplftfcg%yégdpﬂﬁgﬂbip@r3@%&d laged t he

paral l el port 18 can only support data transfers between'the conpute

syst em 2018nd op R&HidYGhorifr BN AlidhnatiRYy, @R reQbaRsAGN Hei:ge{gﬁrc?#éaﬁf'xgﬁ% g,%ghics

protocol). This is di sadvant ageous. Anot her di sadvant uter

system 20 is gwertﬁ%:ﬁ,@%&ﬁ{m@){%@g}ehousi ng (represented by 21) nust be
a

opened to install the capture I/ O expansion card 19 and to rmanual ly
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difficult to ins con e

data to a printer and can output data at a maximum 100 Kbyte/sec burst transfer rate using
15  a handshake protocol. The serial port, on the other hand, is typically connected éo an
input device, such as a mouse, or a modem and can typically only sustain a 115.2 Kbit/sec
transfer rate (e.g., using a 16550 UART). As noted above, the camera 12 can connect to
a standardized connector at the printer port 18. This enables the camera 12 to be used
with different platforms (e.g., different computer systems). However, to do so, the printer
20 must be disconnected from the parallel port 18 as the parallel port 18 can only support
data transfers between the computer system 20 and one other peripheral device (pursuant
to its handshake protocol). This is disadvantageous. Another disadvantage of the
computer system 20 is that the computer system housing (represented by 21) must be

opened to install the frame capture I/0 expansion card 19 and to manually connected the



12. Moreover, for many systens 20, the warranty on the conputer is voided

I f the conputer housing 21 is opened by the user. 5 The canera 12
is well suited for pon-real-time still picture capture. In 95k a
still image,W % s no requirement to transfer the data o e's I

picture fromthe canera 12 the c uter s em 20 (or to, for exanple,
anot her vi deop'if’BHF'é‘ryé’HE??‘?@é@Q?t@'ﬁ?‘iégg lP@élsigﬁ‘ ?f‘%("FQWWGﬂ%?’@ﬂ%ﬂqB’f or a
600 x 800 pixel .display screen contains, (800 x 600 pixels) . 24 bits/pixel
= 11, 520, 000 BATEdS. Ahus,pcnovicsusssmapolindds (ifsrubio xﬂﬂ@lgﬁndm copfigys s camgrae of
the parallel port 18, the transfer of one still inmage fromthe canera 12 to
the conputer $3stMareo(er: for many,syptema 20e thenwasraniy PRGER cemapHtergisi ypidedeif the
overhead of the printer port 18 handshake protocol or any other bus

arbi tration ofompuerdfousing 31 émepgned by the usemput er system 20). Moreover, to
transfer such information via nodem 30 connected to an ordi nary tel ephone
networ k (whi ch canTheasamenpl2 s wellD®ited firinon-sead-timeastiti fpinture amiyire] 3n captoringl
require 400 sec. This presents a problemfor real time video comuni cation,
such as, Vi dee stilnfmegsthdérads no requireraént o transferpihetdataesf the still lpdctarepfrom abk
transferred, and displayed in real tinme. It is possible to program
processor 128camerpdR2ftortie eomhputsrisgsierndufor tq)ffor exdmpié, Motibrdeided agtiferecidgOr
transfer via the network 32 using the video conferencing system 10. 20

The probl em i gystdi@10’pitl realdinkd, MA tRERGERLHG] F 2 800 R 80G PixBlaidplad ieieth Efaihd OM
the canera 12 via the printer port 18 to the frame capture I'/O expansion

card 19 due t gophe500ipiielsy c24Bibikel =1 15520006 bitd. | AXRE mBAMUmMID0 Kiytedsée Burst he

resol ution of the image nust be drastica1|y reduced to no larger than 128 x

96 pi xel s16f Oframsfdd raé lof @idChavdlief gori RGN tradfes Bf SRS4NiTaf FrSMRAOXANNERL 82 Yo 2 2"
X 2" picture on a normal display nonitor 34. The frane rate is 3 WO

98/ 10587 the computer system 20 takes over 14 seconds (without addin§ in uE’eCJéJA%%_Z/ oFGH86
reduced to approxi nmat el rane droppi ng

7 franes per second (using a
S
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t echni que) . ( Bmem%}g;]s h ke ?t@.%cor bfary :}gﬁ%gﬂ&l{bﬁ io{} bf Lm@@%é&c;ome =

688, 128 bits/sec 'S ess 't byt e sec nmaXxi mum bust

transfer ratecghnlleyRano).e Mdiver, 16 rhnd GOY fforntafién via modem 30 connected

to an ordinary telephone network (which can have up to a 28.8 Kbit/sec transfer rate)

15 would require 400 sec. This presents a problem for real time video communication, such

as, video conferencing, in which moving pictures must be captured, transferred, and
displayed in real time.

It is possible to program processor 128 to perform a limited amount of real time

video capture for transfer via the network 32 using the video conferencing system 10.

20  The problem is that only a limited amount of data can be transferred from the camera 12

via the printer port 18 to the frame capture I/0O expansion card 19 due to the limited

bandwidth of the printer port 18. As such, the resolution of the image must be drastically

reduced to no larger than 128 x 96 pixels (for a black and white image) which results in

approximately a 2" x 2" picture on a normal display monitor 34. The frame rate is



I mage quality is severely deteriorated; ghost shadows are perceptibly
present in the 5 restored i mage, and the i mge breaks up whenever there
is a large degree of notion in the picture. FIG 2 shows a nodified video
conf er enci nyo™sa0s8mM 50. In this system 50, the canera 12 pPEHUEYH646t her an
anal og signal or a digital RGB signal carried by cable 16. The signal is
recei ved at mducedemapgpradsatehyn?frivh€s 2 pevosd inger franbe’dropplig teshniqedr (Nale i nt 0
an 10 available slot 54 on the I/O expansi on bus 22. The I/ O expansi on
card 52 can thav@28xDERNE WBRPDE (T framdi/tiectinl) <0688ADE bh&sedvehich i slightiai@s
reduction circuit 58 (e.g., a video conpressor or frane rate/resol ution

reduction ci thahltie)100 Rp8REEHAMuUMBIIS @insfetl btdof thE bardRel bR 18]) SMerot&Nthe ol | er
Processor (VCP[err]) available from8x8[err], a conpany |ocated in Santa

Cara, Calif ﬁﬁdghﬁzjmﬁﬁdiﬁ_&yré[,eaetéﬁ&x@aﬂ ghdse shddaws Lede %&Eﬁﬁw pré&efROPREY

| ocated in 15 rray Hill, New Jersey. The video signal is received at
the videosbi fecispddEn R mékd Krbis upSvtRAeve thelt! if & ParfPdcired os AMioh S ik !
rate reducedet oereata.ga'lléﬁ%hﬁi Etn%ate re ucedevi dgo lsi gn%‘f&%g t hen '?r ansmtted
on the 1/0 eéﬂgﬁpgi on bus 22 to the processor 28 and/or to the nodem 30. The
vi deo conferéncing system 50 can provide an adequate frane rate and 20
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Sony[err] a gonpany located jn Taokyo, Japap. The | EEE 1394 andard,|js a
new st andar d?’PB’F %étﬁfﬁ BELHLs a§t"§5§g"@ ﬂﬁo“ BV&ﬁ@f ucpen EH?’r‘éh#eﬁe'&nG video

prof essional use digital video signals. The canctqorder 90 includes a_ CCD 91,
an ADC 92, aCSPBpiesarg Ew;eéglgteﬁn reduction circuit). Examples of such circuits include

the Vision Controller Processor (VCP™) available from 8x8™, a company located in

Santa Clara, California, and APV-3™ available from Lucent™, a company located in

15 Murray Hill, New Jersey. The video signal is received at the video bit rate reduction

circuit 58 on the video card 52 and is bit rate reduced thereat. The bit rate reduced video

signal is then transmitted on the I/O expansion bus 22 to the processor 28 and/or to the
modem 30.

The video conferencing system 50 can provide an adequate frame rate and

20 resolution video signal at a bit rate which can be transmitted via the modem 30. The

problem with the system 50 is that the computer housing 60 must still be opened to install

the video processing I/O expansion card 52. Second, the cable 16 connects to a non-

standardized connector 62 on the video processing 1/0 expansion card 52. This reduces

the interchange-ability of video cameras 12 from platform to platform.



5 93 and an | EEE 1394 interface 94. A video signal outputted fromthe CCD
91 is converted to digital formin ADC 92 and then conpressed in JPEG

conpressor 93. The conpressed video signal is then formatt Lhg to
the | EEE 139WQ¥BA8FI d and outputted to a bus using int erf%%%@ | EEE

1394 bus is a 400 Moit/sec bus_for _which no conputer interface is yet
avai | abl e. Mor eoveFlG grbowepr IEBE 4394, sompliagkcamaoaiser PO sopmio be aypilalle from

vi deo signals only--no specific provisions are provided for supporting non-
vi deo "bur st ySomat £ tompany dcated mhbekyer Japarp bl edESFe k394 istandasd jsor pew Mandprdieo
‘conferencing system 10 and vi deo conferencing system 50 pertains to
properly set t fdfgcampressions toragenand) tensfer efhepnsimerhandcprefassionah upedigitaloyideo

i nstance, there is no guarantee that both the video conferencing 15 system
10 and the vi dignalsoiThe cancirday 96\isdheies 2 CCING1,|anuARCtR ca matien LG compresser sanme
frame captured board or technique, or have the sanme codi ng/ decodi ng
capabiliti &s. 9F\vend ashEEEDABH wnitetée G4nf Ar ddes wignaysttmned drone aleehCEMI9bfis t he
comuni cation are identical, a skilled operator is necessary to properly
instal|l the hasmiwned todigita dbinvir ADAINE anll sieentcompresied dil TREG bempreésored.e Thad
har dwar e each session. In particular, the operator nust select 20 the

correct softwab@prbkiedevideo §ighaad tiRn TEAkAtRA Qcdvrding ab ¢he’ FREE § 3PN standard and
met hodol ogi es, i.e., the correct encodi ng and decodi ng techni que, options

and paranet er %utphﬁ&i 1793 'bﬁ&hsiﬁ@%ﬁér_ﬂic& o4, THREIEEY I?}Atbxfsriﬁmobaﬂwiﬂ;&t&xs foP t he
case where each end of the comruni cati on need not have an identical video

conferenci ng Yh8dHERY ddtnptiter ikerfRRG Ny R ROAIRDR! MebveRahOTERE PR Bids id\designed
prelimnary information on the capabilities of the systemat the other end

and nust el 8P@deo signals only--no specific provisions are provided for supporting non-
PCT/ US97/ 16486 sonmehow agreegntz% seyl ectpt he lz:orrect f?arre r at e,pproesgl ution,

encodi ng/ decodidad b |gg{4GraR nmeters and options. This makes it difficult
for a novice user to stdg%I | sﬁ an interactive video tel econference with an

arbitrary user. It &ﬁg@%&%&&%ﬁﬁﬁ tpr&ﬁxe% Ji&‘é’oe&%egé}tc}nguﬁ?é?&cﬁ%& Mo

di sadva_nt'ages of t conve onal” canmeras. 1n p I'S ObjJ ect
to provide a ‘éb&%&n&ﬂ&%%&ﬂ%”&ﬁ%? %a Eproperly setting up the system on each end of the

communication. For instance, there is no guarantee that both the video conferencing
15 system 10 and the video conferencing system 10 will use the same camera, the same
frame captured board or technique, or have the same coding/decoding capabilities. Even
when both video conferencing systems on each end of the communication are identical,
a skilled operator is necessary to properly install the hardware and software and also to
configure the software and hardware each session. In particular, the operator must select
20  the correct software drivers, select compatible bit rate reduction methodologies, i.e., the
correct encoding and decoding technique, options and parameters, the correct resolution,
the correct frame rate, etc. In the case where each end of the communication need not
have an identical video conferencing system 10 or 10° each operator must be provided

with preliminary information on the capabilities of the system at the other end and must



in which the camera can be connected to a standard conputer port w thout
openi ng the conputer housing, yet have sufficient resolution and fidelity
to enable interactive comruni cation of noving pictures. It is also an

obj ect to pMR8H8583t her ki nds of video peripherals which F&FAEITH486 and
receive video signals in a sinple "plug and play" 10 fashion. It is
furthernore semdigpeagreetto splecthaleorsecy fratno rate méselution, i encpdinggdeeadin g aichiigue
arbitrate with a like far end video conferencing system and automatically
configure it pafamewrs andseoptiinen This srakes an diffisuls forSw MoRicy w@Er td1@sthBls@N4d on 15
These and ot her objects are achieved by the present invention. An

i | 1ustrati veingeragtivervidentteledonfessmceo ivithian apiesgrserl Nnvention is a video
conferencing systemincluding a first housing. A bus is contained in the

first housing. A frisceerofcthotmenad inventidietd ovérkoid id AfladvanGRAN8E RS 1O
the bus. Afirst interface is also contained in the first housing an

connect ed5t o corfventivagl cahte@asl i1h phrticlhe if 8©8jeRAS pRovidd d Hded Odrferk .
accessi ble externally to 20 '?he corrputerJ houspi??lg and teo V\h?rcﬁg %%tr?rr?ecti on

can be nade @xivRichahd danird &n%%ﬂ&?éd%%%ﬁ%@omlpﬁ%ﬁ ﬁ&rgi m%tgm {fig the

enbodi nent, a canera is provided that can be inte ecte e~first

| nterface, ecimputtl Rodirgd Ve Bhve shifBRn{ REb KTy THE SR % ShYI5R:R6a e 2
h ) tu%e, or pho 8}, is

housi ng. An inagi ng devicé, such as a osens
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circuit. Theoﬁgcsgg}%nlbr}tsggsfioe}l e l.%.l rcuit conmmuni cates the

/1

Summary of the Invention
15 These and other objects are achieved by the present invention. An illustrative
environment of use of the present invention is a video conferencing system including a
first housing. A bus is contained in the first housing. A processor contained in the first
housing is connected to the bus. A first interface is also contained in the first housing and
connected to the bus. The first interface has a serial port that is accessible externally to
20  the computer housing and to which a connection can be made externally with a standard
connector.
According to one embodiment, a camera is provided that can be interconnected to
the first interface, e.g., via a communications medium. The camera includes a camera

housing. An imaging device, such as a CCD, tube, or CMOS photosensor, is provided



bit-rate reduced video signal outside of the canmera housing as a serial
bitstreamto the first interface via the conmuni cations nmedi um
[I'lustratively, both the first and second 10 interfaces are

bi di recti onaWOBHESST i rst interface can downl oad instructi onBCTYSYHEH; ¢
rate reduction circuit via the second interface. Such instructions can

i ncl ude i nst rinsid¢ thescamera hansirignthat penvpits moxing pictitasttp anvideo sigealb it bit-rate
reduction circuit, e.g., resolutions and frane rates, conpression techni que
or various coefuction civeuipiaakoptoyided insidedhelcanera bousingtand conriektad to the imeging
‘enbodi nent, the canera contains at |east one 15 regi ster or nenory which
cont ai ns i nf odevixei dthe dit-tatecredhiction atrenit/edy¢asg Wtmsbof the mewingf pitthee signabsa.
Such information can be downl oaded via the interfaces and conmuni cati ons
medi um t o t heaspoqredigema bifrateediided Slidéaotigriah favidgn e lpwercandwidtli thah hike {idest
housi ng may execute suitable software according to which the processor

det er m ness t hedgral pfior 1© Biemed relhiction. frane rate, conpression, etc.
capabilities of its attached camera. The processor 20 t hen may

comuni cate w th allhdvevélp) acRebndl HRR 100 GPrevigdd thsfidéSihe eantdts RoddifO and
possesses information about the capabilities of its attached canera. Over

the course of cdnfigetéd o iffikd @Buctio BiréiP PheARSONAREFARRECHconimiufibRes the
negoti ate acceptable bit rate reduction techniques ( ., a conpatible

. e
resol ution, fg:a ' ' , O t
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WO 98/ 10587 interface via the communications medium.. Hlustrativelé, both the.tf)rg:T %?JJOA@‘BG
systemtransfers to the processor I nfornmation regardi ng noving picture

restorati gy Cg j:t%sia&é bidire ioh%.e.f rﬁé{‘ﬁlteréé% @anrml&}dﬁést}sdg@%ﬁ Gtgﬁﬁe[o{éi& ?zg%: ons:

t he processor downl oads ap%ro riate rnstructrons to

for varying t ' e _reduction. SO ;ggu a_bi.t ,rat.e reduce

vi deo si gnal Rﬁ"é&"%é}n ’gwraég %craé%dlglflcr{ag% Fgﬁhnlen \%lg%f'e%agégdud}d ATREERR i??b

system By reducing the bit.rate. of. t.h i deo signal. prior .transfer to

The first houtFipe e biFett s ielps 1¥ind il Sifesdn il Be dhohiont BREehe,

port and conne(gtor al ready provided on the conputer for |ower bandw dth
IeﬁSItonith%H 1ers.

data transfer ESTHIEP GP¢ Re¥ERLE FPTPE gLl eREes

According to another illustrative embodiment, the camera contains at least one

15 register or memory which contains information on the bit rate varying capabilities of the
camera. Such information can be downloaded via the interfaces and communications
medium to the processor in the first housing. The processor in the first housing may
exccute suitable software according to which the processor determines the picture
resolution, frame rate, compression, etc. capabilities of its attached camera. The processor

20  then may communicate with a like far end video conferencing system which also possesses
information about the capabilities of its attached camera. Over the course of the
communication, the two video conferencing systems negotiate acceptable bit rate reduction
techniques (i.e., a compatible resolution, frame rate, compression technique, compression

parameters, compression options, etc). In particular, the far end video conferencing



first housing to install an interface card for receiving the video signal.
On the other hand, 10 the bandw dth of the video signal can be reduced in
a controllable fashion, e.g., by resolution reduction, conpression, or a
conbi nati on wbes/ms87 to nmaintain acceptable fidelity. BriebchDusevisgsi on of
the Draw ng 15 FIG 1 shows a first conventional video conferencing
system Fl G ZyabaWaifet€ G6 e GROMERE iiRdRhationORBarRif RloGHE fighurty ?Jsﬁ:?%tiogl G 3
shows a conventional canctorder. FIG 4 shows a conventional Universal Seri al
Bus archi t eCtegpbilitfek Gt TheShPWid 2 AY ARG BPHREE RGI AR ' an
enbodi nent of ’?he'fo pr esent inveﬁetg‘lﬂon. FI%H%QOQ%E)&\A%’ %gglé%?%ﬁ%?&\?%f’&e%hone
according to ARE G siE Bt o fto tHASed: o RO :

cancor der accagirgrglsng to an %@rb%mgnentnsgﬁgﬁfﬁgq%reséﬁ?t}}e?\}tgﬁtt%irgélhfa%ng\/\ﬁm

98/ 10587 . . . PCT/ US97116486
Det ai | ed Des(Prr?d|cl)ltmi'3 &, bit rate redpecd, vid ?ooﬁlg%ctc})l?tdfanngb? Sesrered By etggntjﬁjr © %é’hqef’on,

t he bandwidt vi.deao signal produced by the canmera is reduced so that
t he vi deossi gﬁgﬁéggﬁgggg?ﬁputted to an existing serial port of a conputer
system The existi erial port h a gonnector, that is external to the 5
conput er system arﬁ]ﬁfﬁ‘éﬁ"g 8’@"'29“( THie %Séléer "ﬁﬁ%ﬂgﬁ‘f’gtpnﬁb@n“ﬂ%’ tnthp fird housing.e m
housing to install .the canmera.. Thus, .installation of the canera is
sinplified. M{Sﬂséwé‘?’? i i the idea, sgtal aca ssFiglpaicand cqpneciop alseady Bravided ont he
conmputer is vpided if fhe user opens. the cgnputer housing. As such, the

i nvention al $8° SPPBRIE *{Dﬁ$°‘ﬁ%'§im$‘wdﬂﬁ ‘?%m%'& a TPese iris nay negessary ig open thee
conput er systemwarranty. J[O ) In_an illustrative environment of use,
a camera is dBMhhousingtq igsiall ep injerfacs pardiforiregeivipg:the videg signalePnsheotherdandypen
HCl, Universal Serial Bus Specification v.1.0, Jan. 19, 1996. USB is a bus
and i nt erflacdhe pandyddth olothentifdsp sigmpbicar beyredused in angamtrollabley Siskinn, e.g., by

resolution reduction, compression, or a combination thereof, to maintain acceptable

fidelity.

Brief Description of the Drawing

15 FIG 1 shows a first conventional video conferencing system.

FIG 2 shows a second conventional video conferencing system.

FIG 3 shows a conventional camcorder.

FIG 4 shows a conventional Universal Serial Bus architecture.

FIG 5 shows a video conferencing system according to an embodiment of the
20  present invention.

FIG 6 shows a cellular telephone according to an embodiment of the present

invention,

FIG 7 shows a camcorder according to an embodiment of the present invention.



manuf acturers and peri pheral equi pnment manufacturers. FIG 4 shows a
conputer systemw th peripherals, such as a display nonitor, keyboard,
nouse, | oudspeaker, m crophone, 15 telephone, etc., connected according to
the USB ar ch™W@{18%88. Each peripheral illustratively has FPFES9%1¢48%it 72

away fromthe conputer system 74. Peripherals can be connected in any
arbitrary tree topStcogimgnioitie gresentcioventibe,rtheshantl wittly df the vidbe sigwab prodidéed by
Communi cation on the USB is via a serial bitstreamin either an isochronous
or asynchr onoths chaahiisreduded 66 tHauthe viteo efgoaleat bairpuneal toah lexistimseak pornek
receive circuitry. Conmunication can be achieved at a predefined "sl ow

rate of aboutabomplfei bystenfC The existitig Iserid{RrtOhasld chghedtdr Mk lis el B the VWO
98/ 10587 PCT/ US97/ 16486 The

USB. st andas d, cdnipudétGiyéteRand hesdlore! thy uStd nBedPhd lopem khelf DmpuRP i ﬁbm\%n@n the
serial bus, also specifies a standard connector. The manufacturers i ch

have adopted inan Y&B carhér datiths Mrstan i Meﬁnefddﬁiéfaeiscé?ﬁﬁﬁ'ﬁﬁf S mﬁ&v@@r&lﬁté}er al's

wi th such standard connectors |ocated externally to the housing of t

conput er syst piBfadateRGroRBEMA the whdRty oftlthe compulidié 9@3@& if W#Qﬂg&ﬁs the
[ rd cabl i ng.

m crophones, etc, w be easi|ly connected using standa

Wi
Furth , i t 4. . h
dovi co. conmect PR BbLie As RLE: BE Riyerln UGS Ber €'olinl B AR RaC
' ; i na. : |l ati ol fi : Cile
conponent s %&hg%?g{}g%?ﬁ’%gc{fn %ﬁt allation sinplifications, 1.e

si npl e connection~an nd configuration, are frequently

said to be,"plug d.p e 10 . FIG 5 illustrates, a vi.deo .
conferenc?%g systglrr%afdh TRV VTGP ert F U B AR T SBpefRLIe ﬂé&‘@ﬁfal Serial

ext ornal 1y oPPh T BIAR st ot Ol SR E Syl ol S o B0 e 16

tem 120 il trativel i ncludes a ¢ 122, . a temb 124 (e.qg., a
Isgés bus) an:j (L%%r /@&ﬁ\is a%u!v. ancl ynter ace staﬁcyarg) lrjescr.-,nt y adopte%ybi bo cgnsxputer sy temg

manufacturers and peripheral equipment manufacturers. FIG 4 shows a computer system
with peripherals, such as a display monitor, keyboard, mouse, loudspeaker, microphone,
15 telephone, etc.,, connected according to the USB architecture. Each peripheral
illustratively has a hub circuit 72 with one upstream port and one or more downstream
ports. The upstream direction is towards the computer system 74. The downstream
direction is away from the computer system 74. Peripherals can be connected in any
arbitrary tree topology with the computer system 74 at the root.
20
Communication on the USB is via a serial bitstream in either an isochronous or
asynchronous fashion. Each hub therefore contains both transmit and receive circuitry.
Communication can be achieved at a predefined "slow" rate of about 1.2 Mbits/sec or a

full rate of up to 12 Mbits/sec.



expansi on bus 126 (e.g., as |SA bus). Connected to the cpu bus 122 is at

| east one 15 processor 128 and a "north" bridge or nenory controller 130.
The north bridge 130 connects a cache 132 and a nain nmenory 134 to the
processors wpsaossthe cpu bus 122. The north bridge 130 al BCK/E93i36486¢ dat a
transfers between devices on the systembus 124 and the nenories 132 and

134 or the procesTi YSB 2findAi, 50 additicre ot specifying Nprosyes! forreditimudidationSonahe
gr aphi cs adapter 136. A display nonitor 138 may be connected to the

graphi cs 20 seriaf5us} ko sheifies SstaldamibonAdttdr! ThE ARhufastarisSihidOthve o the
‘connected to the system bus 124. Connected to the 1/0O expansion bus 126 is

a di sk menor yspitnand vill siver fifture SaPuteS addpdrigherlaRvATH sABEstartiaPbBRR IS, and
i nput devices 142 such as keyboard 144 and nouse 146. (Alternatively, the

keyboard 144)2nd; MRidafig46 tﬁ@}{o&in%oofbﬁe COmBaRE Sebtdnts LdaCoeripRerieD 11@/\% Al so

t
connected between the system bus I24 and the |/°0O expansion 10
98/ 10587 ¢ 486

. . . . . P
bus 126 15 aMSGe Keyboprds pisrophones g, vl be cesy connected using fehayly AORE 0
data transfe b e vice n I nsi, 0 s._126. suc S. nodem
158, and dev?"grége%ﬁ%t h%esqflgﬁ%&%b%opﬁ%g?}i %)gs?ﬁ %g&?@éﬁg{/ﬁk&eﬁc%ﬂs‘zﬁ?ﬁn dEvice
[1lTustrativel di ng .1 he k.avent | . south bridge 148 al so
ol udes a UEoRREE FhgHT, ahis ARenfis Mool 1 Rl Sopkiients’s SR,
152 that are connﬁpte%lto?gtandarqgusg COF?'Qa”&:COHH?Ctoré 54 to ich a
connecti on mBYEENESHE MSRATHQY SRR EREPT My HEIETRY a1 8w greqogRtion
conputer syste IJ lustratiyely, the USB h bsa%(go, 317, 168 and cables 119
formthe USB“%‘{I]E("'QJ’@B‘?%RM%" ¥'ﬁﬂ\ engﬁéalgé‘hgﬁ 'LbiW P#%8 contains buffers for
decoupling transf nmongst the system,bus 124, |/ O expansion bys 126 and
hub 150, o " capt I s Wiscraies p sco? TEEreRgng yste {c%?mcmrfhyg feahepRedinest of o
enable full rate data transfers on the USB 200 to the hub 150. The canera
110 i s shown BEPFHR! BYFHERafy FAYRNY cRreerr 40 IseroRecied 19 & camputesrBeBHIP o
sensor or CCD 111, on which video imges are incident. The inmagi ng device
111 convert s xwmaily e, the hpusingJ56 of the eqmputer veie®) k20qnHhe ommules snstem 120
t hereof. The video signal is converted to digital formin ADC 113. The
di gi tal signallusgatysly fnsipdes arapatbus 122, a system bus 124 (e.g., a PCI bus) and an 1/O
expansion bus 126 (e.g., as ISA bus). Connected to the cpu bus 122 is at least one
15  processor 128 and a "north" bridge or memory controller 130. The north bridge 130
connects a cache 132 and a main memory 134 to the processors 128 on the cpu bus 122.
The north bridge 130 also enables data transfers between devices on the system bus 124
and the memories 132 and 134 or the processors 128. Also connected to the system bus
124 is a graphics adapter 136. A display monitor 138 may be connected to the graphics
20 adapter 136. As shown, an Ethernet adapter 160 may be connected to the system bus 124.
Connected to the 10 expansion bus 126 is a disk memory 140 and interface, such
as an IDE interface, a modem 158, and input devices 142 such as keyboard 144 and
mouse 146. (Alternatively, the keyboard 144 and mouse 146 may also be connected to

the USB hub 150.) Also connected between the system bus 124 and the I/0 expansion

10



15 1 13 is received at a bit rate reduction circuit 115. The bit-rate
reduction circuit 115 may be a programmable frame rate/resol ution reduction

circuit. Advantageously, however, the bit rate reduction ci peikos
pr ogr ammabl e ’F%”ggsor. The bit rate reduced video signal |f,s o%ﬂo’ﬁﬁ?ed to

a USB hub circuit 117. The USB hub circuit 117 has .a serial port 118 that
can out put t hBs428d%a squih hrideel48 asdiQ améjasi {lbe P@&hi()#%? 148 snables dpta trpnsfers | o

119, which is 20 pl ugged into the connector 154 (externally to the
conput er housbgtyearnsdgyiceg en thed/Q expansipn buy 124, Sueh a%raoqenbl%ﬁn%ﬂewtmm of
the hub circuit 150 in the south bridge 148. The reduction of the bit rate
by the bit rab&Bri§gedevieesonthasystemibys dgdéyHiustratively, aerdingde thednvansipnibes a
sufficiently | ow enough bandwi dth to be received by the USB seri al WO
98/ 10587 south bridge 148 also includes a USB hub 150. The USB hub 150 h@@he dgonrd s:tigb

port 152. Table 1 sunmarizes the average bit rates produced according to
several wef!| poroMhSEtmhdesr demedigBidstindard USB compliant connectof8t ¥ &r evhich a

Bit Rate H. 261 128 Kbits/sec H 263

20 Kbit s/ sec &dan€stion may be made totally externally to the housing. 55 dfith¢ edrsmueri\dykiein?2
4-80 Moits/sec. 10 For instance, as noted in Table 1, a fairly high quality
i nterlaced vi liketrativglyakheCESB habsc 1801 £R SISH ahd cablesaMOr fage thiel USB due20d. 1. 55
Moi ts/sec using the MPEG 1 technique or 4-80 Mits/sec using the MPEG 2

t echni que. However Notel.t#6 the Sdudbbtidee d 4Bl.cafaing Biffers far deesuplig tramsfts engst gnal
to even 15-20 kbits/sec with adequate quality for interactive video

communi cat i ONthe @PsterABuPINE 1/ gnsidn WushDé afPhed 1500 N capture bEsitta bhiferinBy be

a |l ess sophisticated circuit ich nmerely reduces the resol ution and/or

frame rat ggof cipaBilivy HRcaEAPH enabl} 8l Ghle Aatd AARsfers R th&UWBII0M, itk MBI 150at €
may be less, e.g., a reduction to 4-8 Miits/sec. If the bit rate is not

sufficiently | ow efRiigihmer#1{0 RRASWH ad MBluYing 8R iHaiRg Yvicedsuch as a tube, CMOS

photo sensor or CCD 111, on which video images are incident. The imaging device 111

converts the image to a motion picture video signal representative thereof. The video

signal is converted to digital form in ADC 113. The digital signal outputted from ADC

15 113 is received at a bit rate reduction circuit 115. The bit-rate reduction circuit 115 may

be a programmable frame rate/resolution reduction circuit. Advantageously, however, the

bit rate reduction circuit is a programmable compressor. The bit rate reduced video signal

is outputted to a USB hub circuit 117. The USB hub circuit 117 has a serial port 118 that

can output the video signal as a serial bitstream via cable 119. The cable 119, which is

20  plugged into the connector 154 (externally to the computer housing 156), delivers the
video signal to the serial port 152 of the hub circuit 150 in the south bridge 148.

The reduction of the bit rate by the bit rate reduction circuit 115 ensures that the

video signal has a sufficiently low enough bandwidth to be received by the USB serial

11



20 network, the processor 128 illustratively may be programed wth
suitabl e software for conpressing the bit rate reduced video according to
the MPEG 1, MPEG 2, H. 26 1, H 262, H 263, JPEG notion JP .

conpr essi on WOPHMES) ds. In such a case, however, a conpr esE&mg 7$e:1164sfabl yis
provi ded in con‘guter system 120 that is connect ed to the system bus 124. 25
As noted ab®¥é 153.ndabIsH spownagiaes the ayesags hibrates preduced epcerdinedo seyargiieslhl s i n
a tree topol ogy. For instance, the peripherals such as the keyboard 144,
mouse 146, kpoanstasBrdsni cr ophone 162, etc. can al so be connected to the USB
200. In such a case, the data 12 WD 98/ 10587

PCT/ US97/ 16486 transfers to and fromEARIE ladditional peripherals are

i nterspersed with each ot her and W|th the transfer of the vi deo slgnal from

"

. C CA
data trafsfbrs (o and i S8B9®Bce ofher per|pherals and BbBALouS video
si gnal trannfers First, H% jcanera 110 shpul d not obgfg ﬁbﬁé?se?“c of the

A0 - ca ac + o ot o e o ouat Fat har

bandwi dth 5 St IICD

peri pheral s}if rom comrunr CHt268g. Second, repl ti rre VI deo Kiggsea es
continuity. fTO ensure co
the vi deo siigna r
?: gﬁgly stat ‘; toav0|d W@t |b| ed| sconj
ot her ham , the Vi deo Si gnal takes a 10 certa| n armunt of ti rre to decode

frame ¢F o) For fuspes. i afted; i clable Ty ofeit il cwsfil Rpupad igeS st e Be . "
Secoroaa; » PSRttt S8 M o ek

.200 15
(2" Lhe UBinhes ngb MBS foshie w&eﬁ%ﬁﬁaﬁht i abhmmsompr )
an elabgrate , arbjtration schene. js us prevehftér peri pher al

communi dat i dnvideasiemel i exsry léaoerwﬁe & t?‘q?ﬁ‘i“t‘?/ qyplity plor Jntamstivg yidse

communication. On the other hand, the bit rate reduction circuit 115 may be a less

AVA Y A\ - pay ap v A v apase b v g v T | L v DL A vb, P S VvoeTTt l TS

T Ty, a decode[ at the 1a recerve end of
\FQT‘ -have video sifgnal dat&a{/g Mbits/eect o1 decodi rg.
i nui t i es qr.s(gmﬁs/gég the vi deo

sophisticated circuit which merely reduces the resolution and/or frame rate of the video
signal. In such a case, the reduction in bit rate may be less, e.g., a reduction to 4-8
Mbits/sec. If the bit rate is not sufficiently low enough to transfer the video data via a

20  network, the processor 128 illustratively may be programmed with suitable software for
compressing the bit rate reduced video according to the MPEG-1, MPEG-2, H.261, H.262,
H.263, JPEG, motion JPEG, etc. compression standards. In such a case, however, a
compressor preferably is provided in computer system 120 that is connected to the system
bus 124,

25 As noted above, the USB 200 can be used to connect multiple peripherals in a tree
topology. For instance, the peripherals such as the keyboard 144, mouse 146, modem

158, microphone 162, etc. can also be connected to the USB 200. In such a case, the data

12



General |y speaking, the second guideline can be ensured by the first

gui deline. The second guideline allows for orderly scheduling of peripheral
and video signal data 20 transfers in achieving the third ' i.pe. Note
t hat the USBQW 0587n particular, the serial ports 118 and i‘g’g’bgf)’lfﬁg hubs
150, 117, 168 support bi directional transfer of signals. To that end, the
serial port Bens&sgle andfousthese additionphperipheralssrhintorsnsesas with sashiothes prdswith
circuitry. In addition to transferring video signals fromthe hub 117 to

t he hub 150, thearansferepf theevideossignhbirena gher qamiera HE. [Hgweralzonstraintuaust be impasgl

98/ 10587 PCT/ US97/ 16486
hub 117 by i totenabledothi Thyrstylalata transfersitgand framdthessenthba paripherassdngrcoptinyoms .
Such data transfers can be used to program adjust the bit rate reduction
circuit 115 ¢ideesighCtradderanfirsty tht kamerad 0 shpultbrotobtain sb) much ofahe/bandwideh t
rate reduction. Progranmabl e conpressors 115 are avail abl e which include
basi ¢ spa$i abf theWSIB:200E0s te LgpvesSise. Opredenbiheiothien ipbriphemtaifrém compmaniaimy. S,
such as RGB to YWV converters, discrete cosine transforners, inverse

di screte cos se&nﬂ,rxealafnwvmé&r,eqmbambmﬂt@, To efisind tortintity, aviREddebhtth &Rk h
encoders, video buffer verifiers, notion estimators, notion conpensators,

bl ock mat chegdzeive estpoffthd tnﬁé&sxgnanhﬁgt/anmysamakeﬁﬂw 418 v dlable 8r@ecoding.
I'lustratively, such programabl e processors can be programred to conpress

the video |ns LktaRB.Q8 %Hlﬂaﬁﬁm&l&ﬂi AfinuiREIIRF 85I iQ he SARBARRASvidb figs. 10
H. 261, H. 262, 63 NPlgGll EG 2 CSPEG mtlgg% JPEG et%h Fnlrthe??ragre

within any gismefmst Qé“@élfv@red%faftﬁﬁc@i‘?asﬂi%ha@\t Bk DIHER Yt t1N;HS §fhat kls &S
quanti zation step sizes, inter/intra decision threshol'ds, group of picture

formats, 1pit céﬁﬁm&h@o@ﬂﬁe%é&@&@&ﬁd R G8E B R R Ind RUEDARestib e | ©

coding, may be selected. Illustratively, 'the bit rate re on CIrCUIt 115

can be progrggggglég ﬁ?% Frarit tifde)l 'RRG] ﬁﬁxcl??xdgélglﬁné%mé (?%ﬁYeréd‘a?ttJnH%ﬁé’”S

via the USB e resolution/frame rate re lon clrculrt 115

h f f
second, f ?;”Jéti’é?fopp. AT S ol e BB 1oAY tha Aldoqddl TR Had o ol BRSO e
circuit 115, é#% n@%eofolllo%%i(’gn%gicp =V|§gﬂﬁé&a&%@ 'psgdprogramred to drop a

certain fracfton PIEhey O
the USB 200 is operated at the full bit rate,

15 (2) the USB 200 is operated in isochronous communication mode, and
(3) an elaborate arbitration scheme is used to prevent peripheral
communication starvation and to ensure continuity of the video signal.
Generally speaking, the second guideline can be ensured by the first guideline. The
second guideline allows for orderly scheduling of peripheral and video signal data
20 transfers in achieving the third guideline.
Note that the USB 200, in particular, the serial ports 118 and 154 of the hubs 150,
117, 168 support bidirectional transfer of signals. To that end, the serial port of each hub
150, 117, 168 has both transmit and receive circuitry. In addition to transferring video

signals from the hub 117 to the hub 150, data may be transferred from the hub 150 to the

13



the frame interval, e.g., to change the frane sanpling tinme from 1/ 30th of
a second to say 20 1/6th of a second. The latter frane integration

techni que tends to produce a snoother |ower frame rate video signal than
the frame WQMORE technique. Illustratively, data may berﬂ’gﬁ??‘é‘f’*ed vi a
the USB 200 to the bit rate reduction circuit 115 or imaging device 111 for
varyi ng t hehubekld@Ihytintersperfing the videoessignal gndftheidata ttarsfapisigoalr Sueh dagd transfeds WO
98/ 10587 PCT/ US97/ 16486
Not e that atanlteased tohgograi/adpssethe diturateireduction crcuit 113 $the a1 B andagithd er s
and/ or menory in which information indicating the bit rate variation

capabi | i ti efmagingadeyvice Avpy ©S\GiOthe Bitratkaredsctioad Progratmebl € oompressofsoN1S are
paranmeters, selectible conpression options, supported transfer bit rates,
frame rat esavailatle| whichrigclu@d Gbasic Nepdtidleand aémsbral Susriipresdfonr SMLdiRRity andBYy be
prestored in a ROMor may be |oaded into the bit rate reduction circuit 115

ONn powers Uppdbéskdt§) saéh BHGB PYUVHeheeriRis) ARerdeRosthe GinsfofherS Qhiefe dscexecut ed
by the processor 128 for configuring the canmera 110. The capability

i nformati oncdsfife RhsslivitielsO JAGHIZME 2 dbRENERE taribtle 184 Osﬁ&aérslmearﬁ{ffa{

transferred to a renote video conferencing system In the course of

negot i at i NGy ifie0 noRbh sm&aqn&ﬁhgsog:gl;%ssngggpigti g{att%ﬁeré,ixo& ﬁlg:ﬂéd Sk AYtrd O

resol ution, comrunications rate an rate’re t1on

Gaer at 1 hedesiEaPelohd e SOty b HORERRIGR prifwols Yon O Eant 10 2
Vi 6o cont of i e vdkh i hace WA b ge e io bt TR © e
Obt ai na 8 hereSatiti B hlPRg s BG4 B3R FARRE PG 40 SR HEMIY of he
o oceasor 199 BYaN Rt et phameite SALE Bt iR et e AR AR AR o cpu
175 and’ hubiapiies GO peBieldsg Reodin of e omias, b oo omh it i ¢
rate reduction citcuit, 115 transfers such inforg&t@itegzgfo t he pro&essor 128

20  via huBCHRF$SSiquARtigns; fuch ag 8% © mappe ustrvele i e raio 4.

north bridge 130 and
grcduct?on circuit 115 can be programmed by means of a transfer of data and/or

15  instructions via the USB 200. Even a simple resolution/frame rate reduction circuit 115
has programmable parameters such as resolution, number of frames per second, frame
dropping rate, etc. For example, the bit rate reduction circuit 115, ADC 113, and/or
imaging device 111 can be programmed to drop a certain fraction of frames or to change
the frame interval, e.g., to change the frame sampling time from 1/30th of a second to say

20  1/6th of a second. The latter frame integration technique tends to produce a smoother
lower frame rate video signal than the frame dropping technique. Illustratively, data may
be transferred via the USB 200 to the bit rate reduction circuit 115 or imaging device 111

for varying the resolution, frame interval, frame dropping rate, etc.
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cpu bus 122. The processor 128 may sel ect a subset of bit rate reduction

capabilities that can be acconmopdated by the nodem 130 or Ethernet adapter

160 (whi chever is used for the conmunication). The processg&néégwﬁhap
ecodl

det erni nes t MO${188%re restoration capabilities of (i.e., ng
techni ques, paraneters and options, and tenpporal and spatial 15 WO
08/ 10587 Note that at least the bit-rate reduction circuit 115 contains registers and/or

PCT/ US97/ 16486 i nterpol ati on capabi]ities supported by) the conputer system
120. | nf or matmewery eifawhichy infermatipp indicatinge #isc thito Fate nvarigtien: ¢rpabilties.o g4 i on
‘capabilities at the near end, |ocal video conferencing system 100 may be
transferred tcompressionstandands, adiuptable comnpressionpameictens paiepublp sorapressixor optighse f ar
end, renote video conferencing system 100' al so obtains the bit rate 5
reduct i on andupported trensferditoatey, frame caysatesdlitione,etof méyhiee staxeds rSuch iforaration
nonitor 138 thereat. The near end, |ocal video conferencing system 100
(carera 150 anay bopresibred irs 3 RONhot iy teridadedh éntd alie bin chte rednmioa circaied15 on
conferenci ng system 100" (canmera 100' and conputer system 120') then

negot i at e whimivebup diriigeanraecoonfiguie pltéatuneodfagiversofivateeRecuted bl life prodesspe Of
t he negotiation, the video conferencing systemat each end of the

comruni cat i onl28ebr ddAfiguringahis tadiera 1 FO. UThe kagabilityeihfisriniation edncheo®inlbaled via
restoration capabilities to the other end in an effort to determne a bit

rate reducti oQuSER00 & Bk proéeRor B! MEAY ransferRidNe AokMe  vidds @BnfeRRcing SPkdnt | ON
I's conplete, the processor 128 downl oads instructions and information to

the canmera 11(Qof & théaoMist @f hbfdtiblidg Viaés corétendidgd RrimbNehpabilildsNPe O iRpy f OF
which the far end, renote video conferencing system 100" can restore ithe

pictures g6 NREItRhOEIRhLAIORS ratd SREpaSHetbk OB tRE rdRbG GpaiBRa! l@t_c.\jiiﬁ!eo

conferenci ng system 100" regarding its picture restoration capabilities.
Li kewi se, th h SoFY 34 n Q%rr@w eh al REO4t | r I ng
recei ved pi c?sﬁ{r%gg%?hat %re |t§1§%t EO{e u e('jrvgly tahe fa?ﬁéen ,e{“gr%g%ag%ﬁggeo

conf er enci ”gs&éﬁ&r@g@g?}}%@ﬁc F6 (cAh@h ”?fd Ohd" %Bg.'g}{&d s tl?@/fiﬁ[ﬁaﬁgda

regarding it n-capabilities. ant ageously,

i gnal 1 1 eat bRl R Ul S coRBk S il 160 (@R P

digitizes

computer system 120°), the processor 128 at the near end, local video conferencing system
15 100 obtains the capability information stored in the registers or memory of the bit rate
reduction circuit 115 of the camera 110. To that end, the processor 128 transfers an
instruction requesting such information via cpu bus 122, north bridge 130, system bus 124,
south bridge 148, hub 150, cable 119 and hub 117, to bit rate reduction circuit 115, In
response, the bit rate reduction circuit 115 transfers such information to the processor 128
20 viahub 117, cabie 119, hub 150, south bridge 148, system bus 124, north bridge 130 and
cpu bus 122. The processor 128 may select a subset of bit rate reduction capabilities that
can be accommodated by the modem 130 or Ethernet adapter 160 (whichever is used for
the communication). The processor 128 also determines the picture restoration capabilities

of (i.e., decoding techniques, parameters and options, and temporal and spatial

15



the audi o signal and an audi o conpressor 166 conpresses the audio signal.
Il1lTustratively, a USB hub circuit 168 receives the conpressed audi o signal
and transmts it in bit serial 16 WD 98/ 10587

PCT/ USQ7/ 16/M@98/95%% f r om serial port 170 to the hub 117, i RCEUSHASEE] with
the video signal outputted fromthe canera 110 and any ot her data signal
transmtted ioterpaimionSepadiidies Fuppottedoby) it compatey gpsternd2Q:i iformationiregarding
illustratively the audio signal). The received signals nay be transferred
vi a sout h brihddét dadSredagtivhemdbpistufie?restosation reapabilities iat gie: 4SO ebd, locaitideane of
the nenories 132 or 134. Fromthere, the video and/or audio signal nay be
processed bycdnifieergingcsysiemr 10028ay Be gansferredanp the fir eat emos videcatonfereming
protection code, conpressed, if necessary, etc. The video and/or audio
signal nay t&eembRouuTiaE &, fembtawitiéo qohfxadingGyst¥m 106t alsordbtainstheligierais3O,
system bus 124, Ethernet adapter 160 and an ethernet network to the far

end, rendse MdidnGad bR fdstitatiol Thsubilitidd of GF carméfal 130 aAd monitéri3BaRdrkdIe as
t he video conferencing system 100. Alternatively, or in addition, the video

and/ or audi OTh{ galndc RBal ¥Rich Whilttichifl Hisnd YOO (bhnfird 1Rind impiRiSl BB 124,

south bridge 148, 1/0O expansion bus 6, nodem 158 and a publiC tel ephone

network to the farraeesk, rexff.gfretﬁdeé;g 5 RerERHLERRA 100°Spah& 180 and cHmpier her

enbodi ment, the video and audi o signal recelived at the hub 15

outputted di gaghl hd’)‘gg&?g:ﬁ%@&%ghz % Udyc '&Qm@&gﬁ@?ﬁgguﬁ%e. frfe cABLd Of

whi ch can be “connect . Avideo an i 0 signal may be
ived f . ‘ ' i o
near end, | olhte fenfilthe LBEPLAIHRER GARMGH ENH B T EfirhilteuBh 10
d/ [ ' b ived.at th . 0 +.adapt 60 .at th
modem 1580 AWGRRdl HE R Rah g L5 Bt aRbIRE R fh ot Bt "1e0
may 20 be t

nsferred via, systemubus 124. rt.h bri 130 1,0 in
Toory 135 oPIEAL SPufrEty B S PR Reidi nd B picR¥ -ORrphn RotiRBron ) Wi Y
signal are recejiyved at the npdem 158 vi.deo. and audi o, si.gnal. are
transferred PPEPUEHRER 'FF@‘&iﬁg%ip&?‘feﬁﬂgl wil Pﬁ?ﬁ@%%@?&@@gﬁ%ﬁ%ﬁs 124
and north br Icg:ggra JI?(? f(}r%a}yri]r?g tﬂ? g}t)wte il‘-e%lzlct%l;l u:ls'g’x{g1 a nﬁéﬁgmoiohg? I’fc(?r’ wﬁic ethe far end,

remote video conferencing system 100’ can restore the pictures as per information

15  received from the far end, remote video conferencing system 100’ regarding its picture
restoration capabilities, Likewise, the processor 128 obtains the correct information for
restoring received pictures that are bit-rate reduced by the far end, remote video

conferencing system 100’ as per information received from the far end regarding its bit

rate reduction capabilities.

20 Advantageously, a microphone 162 receives an audible sound and converts it to
an audio signal in real time as the cameral 110 receives an image. An ADC 164 digitizes
the audio signal and an audio compressor 166 compresses the audio signal. Illustratively,

a USB hub circuit 168 receives the compressed audio signal and transmits it in bit serial

16



processor 128 may separate the video and audio signals for further

processi ng such as 17 WO 98/ 10587

PCT/ US97/ 16486 error correction, decryption, and restorati onra_g_i . €.

deconpr essi n¥O0 $398887al / t enporal interpol ation, etc.). Alter RAPPSR(16486 5
speci al purpose processor (not shown) nmay be connected to the system bus
124 for perf & fromaserirlepost 170hto the Ii7 gimsarsnersed ovitht the videp isigpalt outpisteder
enbodi ment, a special processor for performng video restoration nay be 5
i ncl uded wi t fromhthegamptai J9 andapy ethen d8a signalitransmitied ondie- UEBt26Ped vi deo
signal is directly transferred (i.e., fromthe nodem 158 or Ethenet adapter
160). The rest or eThy hute bSOstecgivds thesvideoafasd dlusieatively théaudip sipdul)c SThadeggived 136
(or is present thereat). The graphics adapter 136 outputs the restored

vi deo si gnal sigRalk hexytheStpdnsferred Rial RuthlBiidge 148 Asidiein B, 124N gnd’ @sithObriige 4801 0 i S
al so received via the graphics adapter 136 and outputted to a | oudspeaker

10 . cont afnegntb dnt BEtHinsdMcries T8N b 134, 1BBm tAbrehe alded @hd/or audicesigRl fal be
| oudspeaker can be connected to the USB 200. The audi o signal can be

restored by @rdtee byothe GRoUeS0E 128UE.5., Rfrof PEorEvEIC AP bn A8r plodktibR Théd, ed
audio signal is then outputted via the USB 200 to the | oudspeaker. The

system 100 agg@bftsiddl, ffQetditir)ekS CThe LiBNE MY/ MuBRViGAE al Bifen (1| dufhiteBd ik S

advant ages: (1) Because the housing 156 need not be opened to install the

camera 110, GRgsMSGH SRN) Lﬁ%%'b&d?grl‘s‘sg,”%éémlﬂxﬂ 1at %ﬂé}n&’g& kP 968 and an

manuf acturer warranty on the conpu ystem 120." { Because t he housing

156 need not e, 0PeE lri:?%ietﬂétfﬁ'l tnd '}%S%nﬁﬂé’o lﬁz&mﬁcngs stem OP’eofifbmild?OVi ce

user can easily Insta canera’ 1 y sinply plugging ca Into a

R e e A T R EY R
software for sl gudidSighd'Vah Be ShButtdf Vid oA Bhilge™ 30Y sy Bus™12h Ebuth bridge
148, 1/0 expansion bus 126, modem 158 and a public telephone network to the far end,
remote video conferencing system 100°. In another embodiment, the video and/or audio
signal received at the hub 150 is outputted directly to the Ethernet adapter 160 or modem
15 158, both of which can be connected to the USB 200.
A video and/or audio signal may be received from the far end, remote video
conferencing system 100’ at the near end, local video conferencing system 100 shown in
FIG 5. The video and/or audio signal may be received at the ethernet adapter 160 or at
the modem 158. A video and/or audio signal received at the ethernet adapter 160 may
20 be transferred via system bus 124 and north bridge 130 to main memory 132 or cache
memory 134. Alternatively, if the video and audio signal are received at the modem 158,
the video and audio signal are transferred via the [/O expansion bus 126, south bridge 148,
system bus 124 and north bridge 130 to the memory 132 or 134. From there, the

processor 128 may separate the video and audio signals for further processing such as

17



18 WD 98/ 10587

PCT/ US97/ 16486 (3) The cost of the system 100 is reduced. This is because
no video capture board is needed to receive the video signal as is required
in either thowsuessemof FIG | and 2. (4) The canera 110pdTaUssvrdsct ed to
the conputer by way of a standard 5 connector 154. The canera

i's theref or @upf OSFreRioal f SMPRAId Blforaticd) (el &fﬁ&i LdsiAp, tsPadfaPreRipbtdld 2
vi deo signal fromthe ca%\ipg 110, i nst rrﬂtct [ (glnes aﬁd arta gans&t’)e transferred

to the camergedbfiiof: de.). fRﬁen‘{a'i‘in'&,”? 6%p@éialr SPbIL hr3Besedt WnBe s@ﬁgr‘f‘ﬁ% e,

usi ng the same ‘connecti hg USB 200: The " USB 200 conhnec canera

110 to the GQRRMeA"o f’r%:\sggt%:'b%g 158 fot utéfgtanige a lrt;.ast the WO& %%?%%fohpllg

devi ces. Thus, the vi signal pro e canera e received
by any ot her ' | S: ect . r n.the ut er
Systom 120 b EROTE UboBiRaE EGE pibobbly £7 Reiiif Qftey g mag R
provi di ng bi.t ,rate reduction circui 115, .t he caner 10 i s .provi ded 15
b Oh regist dpabdGrEFNEsRys Rebli a6 ta, b HelopaBlRes siee st s o
the canmera 110 e stored. Thus,,t rocessor can easi|y determ ne
t he capabil h’ﬁ“@gg%q Bf’h % ﬁ%ﬁ“’gﬁ“?%ﬁ %‘tﬁ‘?‘ﬁ@c‘sﬁgﬁﬁrﬁ‘%%ﬁﬁw’ﬁiﬁéﬁ? P‘ggﬁch
capabilities to the far end,,L repote yldeo conferencj system 100" during a
negoti ati on 1§F5nggg:_d t\the graphics P‘i?rgteé 51)%&’5 *ﬁ%ﬁé&fﬁﬁf@@%ﬁ%ﬁ?%@%@éﬂda%o
during each conmuni cati on session. In nof?ger enbodi nent, the camera 110
and di spl ay SHHtS the restored xideq, sizaal iam; the display noniter §38. o Injaddition, tregrestpredt ance,
a display nonitor 138 can be provided with a canera 110 installed wthin
the displ ay #gif isonlsharesivad) vis Swegrepliicy pdaptesyi 3hoandt etpuiied dera loudspeaker

IllTustratively, the hub 117 of the camera is connected to a downstream
serial phtt wntained inghe display monitor 138. Alternatively, an external loudspeaker can be

(33—

connected to the USB 200. The audio signal can be restored by a number of devices,
such as the processor 128. The restored audio signal is then outputted via the USB 200
to the loudspeaker.
The system 100 according to the present invention achieves the following
15  advantages:
(1)  Because the housing 156 need not be opened to install the camera 110, the
user may install the camera 110 without voiding a manufacturer warranty
on the computer system 120.
(2) Because the housing 156 need not be opened to install the camera 110, a
20 novice user can easily install the camera 110 by simply plugging cable 119
into a standard connector 154. Using an auto-recognition process native
to the USB standard, the camera 110 is automatically recognized and
appropriate driver software for using the camera 110 can automatically be

selected,

18
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di splay nonitor hub. The display nonitor hub is then connected to the hub
150. Such an arrangenent facilitates video communication. In particular, a

user facing §BeshdssP! ay screen of the display nonitor at tipernseneassd,
| ocal video con?er encing 100 of a communi cation can view a noving picture

i tured byt h , - : : : o'
and tranami (ted o o TReeE U od SHEC100 S38uea. CARIEEEAR R UG Gl

e o SRR U AU L

conferenci ng system 100 for &i&nfméil on to the far end, renote video
conf erenci ng syst em 1085CPEFESS T 4 2yecoded and displ ayed at the far end,

t id f ' t 100" . | hort, "f -to- 10, f .
communi cati on 15 Pci | TEaPREbA Gt SO 10 fpe omBAEr B ey 64 Sgndtet

conferencing system 100 and S at the far _end, rempte videqg

confer enc%ng system 1()‘(9“‘.’“?;153923%? SHPER 1% iharefase °¥°é%i?n&‘émb&9{“%’ble'
incorporated into a common cel |l ul ar, phone. Many cell ul ar tel ephones have
data inputs that ©lablle addisiop &e regeixingvider tigna from the famerag Ifpinstiyctiong h a
data input may potentially be replaced with a USB interface. FIG 6 15
depicts a cellular phowd cimcat@ervmnﬁfgrrpd) to tke saraerant!0; g\ganfar ovaryingithped
with one or nore liquid crystal display nonitors (LCDs) 310, 315 and canera
110. LCD nonitor 310 cHespiutippgand/on compressibn, pyiegtheisame conngptingr U8B 200 magi ng
device 111. LCD nonitor 315 displays a far end renpote i mage captured by a
far end, renote céfrer alken'd$B 200 wennectitigothe CAMerg il f do sheddoinpmted sgstém 420 is
connected to downstream serial ports of the hub 117 of 20 the canera 110.
The hub 187 is al so cosharedbydultiple deyideabTBBthoideo sighat prodneeddiyrtbeicames®0.
[l1lTustratively, in the exanple shown in FIG 6, the bit rate reduction
circuit 115 is an H. 26B0anagpbe sentivaabbparessther. petipharals carinevted yo the1dSB 20D
nonitor 310 is also provided with a deconpressor circuit 312, such as the
VCP[err] (A |ike deconghesthad thegorhpute systefle d20, osuch @O a3 infpflem N8 ethemret t hat

an additional serial port can be provided in either the hub 117 20
adapter 160, etc.
(7) By providing bit rate reduction circuitry 115, the camera 110 is provided
15 with registers and/or memory in which bit rate reduction capabilities of the
camera 110 may be stored. Thus, the processor 128 can easily determine
-the capabilities of the video conferencing system 100 and transmit such
capabilities to the far end, remote video conferencing system 100’ during
a negotiation process. As such, the camera 110 enables automatic setup
20 during each communication session.
In another embodiment, the camera 110 and display monitor 138 can be combined
into a single device. For instance, a display monitor 138 can be provided with a camera

110 installed within the display monitor housing above the display monitor screen.

Illustratively, the hub 117 of the camera is connected to a downstream serial port of the
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or the hub 330 for connection to a hub of a conputer (e.g., the hub 150 of
the conputer 120 of FIG5). Illustratively, in the tel ephone 320, near end,

| ocal audi Qyheg/i@gei ved at mni crophone 162 which out puts anpcmaefgssgaidi O
signal to ADC 164. ADC 164 outputs a digital audio 5 signal to conpressor

360, The CORBNE? SO S BBNE) SohilrIhn'iefEh LARIRUE R WGy 00 1

si mul t aneou t onpr essor uses an conmpressit on

hni ' . . Kbi . akldi ' W i d '
oot aue v Gl ARl SRR oMl Y082 ISR B oo,
25,05 T fddor ' Sho 0850 e 3o, o o P ol Sofoppacee

audi o si gnaf au
mul ti pl exer/denul.tiplexer.335 which.alsa receives.the c ressed vjdeo
Sl gnal - out pERBHFER OoR iS58 ghovine iR imags Canbised B i 1 Bk REote ¥ideo
sel ectively | tiplexes the conpressed, audi o and video signals and outputs
t he nul t? pl B‘;}g eg?%gqstefrbpqq ARd tansmifted;vig a “FF‘%&‘?fgc,f%'i 3’@9‘“’386“4 digplaypk the t he
mul tipl exed signal via a cellular network tg the far end, renote video
conf er enci nBeat 5nd.docel xideo sppferencing; wystefre 003 Fimyltansopdy, dhe wssr’ s oy limagsi isx ed
signal fromthe far end, renote video conferencing systemvia the cellular
net wor k. Theantwedidigitized; a6 £ncqded gicthe pear sndyleeal idemeprfersneing systtanif fopl exer
335 into its constituent conpressed audi o and video signals. The audio
signal is dteesmissiondtedhq fy end, ramdievidroceonferensingrsystom WRbwhrednis docadedt t ed
vi a | oudspeaker 340. The conpressed video is outputted via hub 330 and hub
117 for 20 andidisplaysdeat theofar envl radiate vidgo oonferemiag Systei V07, $inshost, Sface-to-
enbodi ment of the invention for a cancorder 400. Illustratively, the
cancor dé® 46@e" eommunieatiod isvacilitaed betwepnragusceatiagearid@, loSalolidea confgreatingny be
recorded as an anal og signal on a renovabl e storage nediumusing a
renovabl e nexten 1eQ andla nseplan therfariél, rébinge vidde corfergneihg pyseeahu¢@dl. by i magi ng
devi ce 410 or renovable 21
Such a display monitor feature can be incorporated into a common cellular phone.
Many cellular telephones have data inputs that enable the cellular phone to function as a
modem. Such a data input may potentially be replaced with a USB interface. FIG 6
15  depicts a cellular phone 300 according to the present invention equipped with one or more
liquid crystal display monitors (LCDs) 310, 315 and camera 110. LCD monitor 310
displays a near end, local image captured by imaging device 111. LCD monitor 315
displays a far end remote image captured by a far end, remote camera (not shown). The
LCD monitors 310 and 315 are connected to downstream serial ports of the hub 117 of
20  the camera 110. The bub 117 is also connected to the hub 330 of a telephone circuit 320.
Illustratively, in the example shown in FIG 6, the bit rate reduction circuit 115 is an
H.263 compliant compressor. Illustratively, the LCD monitor 310 is also provided with
a decompressor circuit 312, such as the VCP™ (A like decompressor may be provided for

LCD 315). Note also that an additional serial port can be provided in either the hub 117

20
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nmedi a recorder/player 450 may be outputted via jack 460 and/or outputted to
ADC 420 where it is digitized. A conpressor or other bit rate reduction
circuit 430 woososgy provided for reducing the bit rate of etoepusd7gs4sal vi deo
signal. A USB hub circuit 117 is connected to the bit rate reduction

circuit 430. orl{akl fub 530 R SbirdeOibnit0 alHi® df%%ﬁtg@ﬁm. OBt hoW | H5F A8 Computer WHi ChH

may be a conposite anal og video signal, a USB conpliant connector 440 is
provi ded whi @Ifgyﬂs a serial bitstreamcontaining the video signal as
produced by the é ub circuit 117. The USB hub circuit 117 bidirectional

and cen vecel ve LGRIRLCH AR A8 Lo 5Bl RS AR RE

signals. In short, a ca scloseéd 1 nc ate re

i rcuit 1 t he ,CCD . ' [ C Sl { bit. rate ..
Feduct i o of FANEF Spbe b dmica wly FrleT B ABKIES: ARC I wlbr hgS B geo
' I be i tted vi dar d i al t havj
R e 2 ATl vt P AR e
e REyEL S aboitebiobl WS, e e e e A e e
25" LA pschuidhe WD retyofch 6 MHRAER OLG TR SR GRTH SEmEpERsly
housing. a bus | gcated inside said first housing, a processor_ |ocated
i nsi de sai d FRSEittady Gampressar 46& Byss dcditferentotechmiqyesych ay COITEs G. 73 whighe

circuit located inside said first housing and connected to said bus,
produces a 5.3 or 6.3 Kbit/sec bit rate compressed audio signal.

10 The compressed audio signal is outputted to a multiplexer/demultiplexer 335 which
also receives the compressed video signal outputted from hub 330.  The
multiplexer/demultiplexer 335 selectively multiplexes the compressed audio and video
signals and outputs the multiplexed signal to transceiver 330. Transceiver 330 transmits
the multiplexed signal via a cellular network to the far end, remote video conferencing

15  system. The transceiver 330 also receives a multiplexed signal from the far end, remote
video conferencing system via the cellular network. The received signal is demultiplexed
by multiplexer/demultiplexer 335 into its constituent compressed audio and video signals.
The audio signal is decompressed (by an audio decompressor not shown) and outputted
via loudspeaker 340. The compressed video is outputted via hub 330 and hub 117 for

20  decompression and display on LCD 315.

FIG 7 shows an embodiment of the invention for a camcorder 400. llustratively,
the camcorder 400 is equipped with an imaging device 410. Such a signal may be
recorded as an analog signal on a removable storage medium using a removable media

recorder/player 450. The video signal produced by imaging device 410 or removable
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said first interface circuit conprising a first hub and a serial port for
recei vi ng digital signals, that are transmtted accordi ng to a
pr edef i ned comuni cations protocol, originating outside said first

housi ng, a &Brggy%* ations medium | ocat ed outside said firgbThgbgiessg and
connected to sal irst interface circuit externally to said first housing,

for communicating a serial bitstream a second housing external to said
first housi mediazecordeiiplaygr #i0maw be gutpniied Vig idck46Q andforstppiigd o A H29 hat
converts noving pictures to a video signal, a bit-rate reduction circuit

i nsi de sai dwheredhis digitigsidn g compresentos otheubit wtestalustipprpigtuiich38 ds/aleccprawided
reduces a bit rate of said video signal to a selected one of a plurality of
mul tipl e bi forradusing the bitsate of the dligiabvidedsignal.a AdUSR Hule eickuiti Id@ds songacted havi ng
a |l ower bandwi dth than said video signal prior to bit rate reduction, such
that the seltethedit riereduation cieditddd Vhaen alidigioalto theiung! cmieptdeb batpticié@nd
transferable over one of a plurality of different types of networks, each
di fferent twhichofmandievs chmbaesite rapaldp fideoesignalhi 4 USB esmplindt dorfrfectbedto is
comuni cations protocols fromone another, and a second interface circuit

| ocat ed i nsipisvidedi whicteewnipsts b eetial Bistieanl dontdiniig the Side® Figndd ub prodaded byaHe
between said bit rate reduction circuit and said conmuni cati ons nmedi um for

recei vi ng sajgB il cifcait @ 17.eTHECESB hibl igcust 19 M dldirderibnaling ¢hd tebdivé Mifétnatibn 1 at €
reduced video signal as a seri al REPLACEMENT SHEET
and instructions as well as transmit video signals.
In short, a camera is disclosed including a bit-rate reduction circuit connected to
10  the CCD imaging device. Since the bit rate reduction circuitry is external to the computer
system housing, the video signal can be inputted via a standard serial port having a
connector external to the computer system housing.
Finally, the above-discussion is intended to be merely illustrative of the invention.

Numerous alternative embodiments may be devised by those having ordinary skill in the

15  art without departing from the spirit and scope of the following claims.
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- 24 - Dbitstreamon said conmuni cations nmediumin accordance wth said
predefi ned conmuni cati ons protocol wherein sai d processor transfers
at | east one instruction packet via said bus, said first hub,

sai d comuni wax9saoessredi um and sai d second hub to said bit rBEBUSREHEESS| on
circuit containing an instruction indicating bit rate information of a
selected one of said plurality of diff€s#ims networks, fromone of a
plurality of predeterm ned adjustable bit rates representing said plurality
of different Thepdsimed imehtidy s, | ndependent of any b|t rate information
feedback fromthe selected network. 2. The system of T SEecrerpaEed
conprising: al.nodeavides dedtRikih® systtntlcomisisidgor receivin E wﬂ'
reduced video signal and communicating said bit rate re nal
to a second nodem via a fRQARRhgat i ons network. 3. The systemof claim2
wherein said nodemreceives a renote bit rate reduced video signal from

sai d second nodem and WhgE fdcBted AlstheRS ls&;us{n stores said renote bit rate
reduced video si ghal, said systemtfurt conprising: a nonitor on which

sai d processor di'spl ayg pallof kg ;rﬂ,aeesgmtfﬁstvﬂof&@ﬂ 3808l o el BysY St oM

of claim1l wherein sal | rst ace conpri ses NS r

downl oading at |east o t t. nmauni cati on di um
and said second [ nt erfgé&ierhp% t,Hdé:el ée‘%?“ﬁg&l&% ln¥?§sa§@fg31%1°?w '(’ﬁda %e‘ma
different bit b e reduct lon.circu The stem
of ol i m 1 wiEans w578 ferfict ehetCormiiie A Fufh Rort ok peeivaie diefAl g or
storing inf OT R at elransmitiad g(':cg u?g' 1E>a£naedgf ned communications protocol, originating outside

10 said first housing,

a communications medium located outside said first housing and connected
to said first interface circuit externally to said first housing, for communicating a serial
bitstream,

a second housing external to said first housing,

15 an imaging device located inside said second housing that converts moving
pictures to a video signal,

a bit-rate reduction circuit inside said second housing and connected to said
imaging device which reduces a bit rate of said video signal so as to produce a bit-rate
reduced video signal having a lower bandwidth than said video signal prior to bit rate

20  reduction, and

a second interface circuit located inside said second housing and connected

to said bit rate reduction circuit and said communications medium, for receiving said bit

rate reduced video signal and outputting said bit rate reduced video signal as a serial

23
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reduction capabilities of said bit rate reduction circuit, wherein said
processor transmts an instruction packet that requests retrieval of said
bit rate reduction capabilities to said bit rate reduction circuit via said
first interfasepnosgr REPLACEVMENT SHEET - 25 - sai d comuni cettrosesnisassli um and
said second interface and wherein said bit rate reduction circuit and said

second 1Nt e biidRak® 3R OB t QriuleafiBfl laide? St UEL BRAPAGHP ol FLARLL' 11 NI

;
said information via sald se Intertace and sald comrmuni cati'on nediumto

said first ipgier . e systemof claimb5 wherein picture
restoration capa&@?ﬁoi}gfnrﬁkg-rg{r)ration is received froma fafis €4 Hal BRPRE laced

system at said processor, wherein said processor transfejgmlmjnﬂﬁ on
e

via said first interface, said comunications medi um and
Irgélﬁ(r:z ?gﬁ E’Jlo%iﬁ: ?T eloéyﬁt_résg Ltfgfegléglgﬁl gﬁé&%‘%g?tgi;hsit dggugiezna! in a particul ar
oot o sySt om can r ostbPBUSh SoiBER Feard A S boes Ha of e arosC80R at i on
o aai d 11 r SR DR capEBisHing Sk B B BtV RED ERpdo St Rnamod it

first housing and enabling connection to said comrunications nediumtotally
external |y t6PeRppications petigrksi ng. 8. The system of claim 1 wherein
said bit rate reduction circuitry conprises a video conpressor.

3. The system of claim 2 wherein said modem receives a remote bit rate reduced
10 video signal from said second modem and wherein said processor restores said remote bit
rate reduced video signal, said system further comprising:

a monitor on which said processor displays said restored remote video

signal.

15 4. The system of claim 1 wherein said first interface comprises transmit circuitry for
downloading at least one instruction via said communications medium and said second

interface for varying a bit rate reduction by said bit rate reduction circuitry.

5. The system of claim 1 wherein said bit rate reduction circuit comprises a memory
20 for storing information regarding bit rate reduction capabilities of said bit rate reduction
circuit, wherein said processor transmits an instruction that requests retrieval of said bit
rate reduction capabilities to said bit rate reduction circuit via said first interface, said
communications medium and said second interface and wherein said bit rate reduction

circuit and said second interface respond to said request instruction by transferring said
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9. The system of <claim 1 whergk theet3Rk HeenBeglaced ate reducti on

circuitry conprises video resoluti reduction circuitry.
10. The systemof claim 1l conprising Eum% eri pheral having an
addi ti onal wob%sscce connected I'd conmuni cat i oPCTHEYN7(eM86 sai d
comuni cati on nmedi um carrying data comuni cati on of said at |east one
peri pheral i nirforxatios adh shitl sesaid dinteefady kb edld \Cofh@unida@eifimedium RERAAGRMENT
SHEET - 26 - A video conferencing and processing term nal conprising: (a)
a conput er housérfigecontai ning: (al) an internal bus, (a2) a general purpose
processor connected to said internal bus, I nstruction, data and
video information being transferable to and from said processor via said
bus, said processor for tine shared per f or mance of dat a processi ng
and processi ng, assPrd 3)@sn Wit Haif09 Wihdrdii Ipictudé! ASRrABAT AP infRRhtiéh gw dge
connected to said internal bus, instruction, data, and vided said %rl ge
conpri si ngsga . : r : :

58 btbived bR a faPSd! H%\e%g?t%%,t gd.\(gﬁt?%%sggr%ﬂ@&h Q&id Bgt:{c%or transfers

transferable to and from said hub sal I n a recti onal

serial bl tsthSamuanGoVAl 8 hi Sulidcs! sl SORLRRAiH R 3hh Wfa R8P CO!

. { ¢
on a first externa comuni cati on

interface to said bit rate reduction circuit that causes said bit rate reduction circuit to
reduce a bit rate of said video signal in a particular fashion to produce a bit rate reduced
video signal that said far end, remote system can restore as specified in said received

10 picture restoration capability information.

1. The system of claim 1 wherein said serial port of said first interface comprises a
connector located external to said first housing and enabling connection to said

communications medium totally externally to said computer housing.

15
8. The system of claim 1 wherein said bit rate reduction circuitry comprises a video
COmpressor.
9. The system of claim 1 wherein said bit rate reduction circuitry comprises video

20  resolution/frame rate reduction circuitry.
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network, (a4) at | east one external conmmruni cations interface for
bidirectionally transferring at |east video information and instructions
bet ween sai d general pur pose processor and a second

comuni cations network external to said computer housing, nﬂ;%ﬂﬁﬂpd
communi cat i SASEMlwork being of a different type, utilizing a -

di fferent cognunlcatlons protocol, as sald first external conmunications
network, (b)! The rHiem o5 90m | Femprsing 8 least ong peripheryl hayipg anpagditional
communi cati gns network connected to said hub and | ocated external to said
.conput er houdFHgee copnected te sfsommgticinp medivey frid carpmunicagion SRgiwmsamigs| ng
containing: (cl) an inmaging device for converting noving picture inmages to
a vi deo si griata comgmnication offaidghleaTt enpparipherplintersgereed With said compressestividast ed t o

sai d i magi ng device for reducing a bit REPLACEMENT SHEET - 27 - rate of
sai d video Siggakl , said programmable bit rate reduction circuit for
responding to one or nore instructions originating externally to said
canera héusi ng by varying said reduction of bit rate of said video signal
and (c3) a second hub connected between said bit rate
11. A camera that can be interconnected to a standard bus interface comprising:
a camera housing,
an imaging device inside said camera housing that converts moving pictures
to a video signal,

10 a bit-rate reduction circuit inside said camera housing and connected to said
imaging device which reduces a bit rate of said video signal so as to produce a bit-rate
reduced video signal having a lower bandwidth than said video signal prior to bit rate
reduction, and

an interface circuit connected to said bit rate reduction circuit which

15 receives said bit rate reduced video signal and outputs said bit rate reduced video signal
via a serial port in accordance with a predefined protocol, wherein said serial port is
bidirectional and wherein said interface circuitry comprises receiver circuitry for receiving
one or more control instructions via said serial port, including one instruction for

controlling said bit rate reduction of said video signal by said bit rate reduction circuit.

20
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reduction circuit and said communicati ons rredRi um for bidirectional

transfer of serial bitstreanms acrigisgheet dasiBaen Replagedy i cat i on medi um and
for nultiplexing said bit rate red Ialm H ”I% nal and instruction packets
into said sergabesbisgstreams so as rst hub and pb-8nse7/16486
bidirectionally ?ransfer i nstructi on packets between said bit rate

reduction cirgait | 4L b, said second hub also for
derul ti pl exi ngﬂf roﬁ%@%?%@?ﬁeéﬂ@%ﬁ%@*@d on sai d communi cati on
medi um only packets destined.to.circujtry within said capera housing and
refraining from derrulﬂeﬁ?rg&?ﬁl&bayb%f%#e&c SPSPRYESP ayidep;signg rreduced BYisaid y
external to said.canera housin ommuni.cated in said bitstreans, wherein
said first hulM&%g (rngeeg’é’ﬁnrfgr g"’g’ﬁ& said 4 vidgomsisnal apn od  Se@ee nmedinmy csaid
| east part of said first external communication network, at |east one of
said first anm@ma@aﬁsé@wﬁﬁ% {ofgreRPANEIng & Yide sigeal itredentseid storage
connecting_a second comunication nediumand a third hub to forma tree
t opol ogy cOm andreuteiiting said fepreduced pignak tor said it st sedwriion sireuit.d r oot
hub, said first and second hub respondi ng to I nstructions accordi ng
to said first conmunication protocol for adjusting a generation of, and
mul tiplexing of data onto, bidirectionally transmtted serial bitstreans on
each communi cd.i onArmeefitercemprising: ed t hereto to enable data transfers to
originate from or termnate at, said canera housing, said conputer
housi ng, and at |east onbkousinger device connected to said first external
communi cation network via said third hub,

a display screen within said housing on which images are displayed,

10 an imaging device inside said housing and positioned relative to said display
screen to receive an image of a user facing said display screen, said imaging device
converting moving pictures to a video signal,

a bit-rate reduction circuit inside said housing and connected to said
imaging device which reduces a bit rate of said video signal so as to produce a bit-rate

15 reduced video signal having a lower bandwidth than said video signal prior to bit rate

reduction.

14.  The monitor of claim 13 further comprising:
an interface circuit connected to said bit rate reduction circuit and said
20  display screen which receives said bit rate reduced video signal and outputs said bit rate
reduced video signal via a serial port in accordance with a predefined protocol, said
interface also receiving a second signal via said same serial port interspersed with said bit
rate reduced video signal containing a second video signal for displaying images on said

display screen.
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- 28 - wherein sai d processor transfers at | east one
I nstruction packet via said internal bus, said first hub, said
comuni cati on nediun1and said second hub to said bit rate reduction

circuit @@ pg an instruction for adjusting a BikusdResl said
bit rate re VI deo signal, according to a capacity of said first

external co ni cat i 0 vvork for.carrying said bit rate reduced video
signal, as wetl &cql%r’%}ﬁ"ﬁﬁc?’?ﬂ | east one ot her device | ocated

out si de said canera hog}& nrggnand sai d conput er housi ng but connected to said
first external comunP8Pf¥hs network via said third hub, and at |east one

of: (1) a capacity of said, se ond exter ni cat{ ons networks for
carrying said bit rat@F¥ @ﬂ‘&@“g%ﬁc&“‘(ﬂ%d“%%?ﬁ%?@ﬁél‘?\a and

data processing term nal communi cat es via said second external

comuni cat i ofideorfignabr k, and (3) a display resolution of said second video
conferencing termnal. 12. The system of claim1l1l, wherein at |east one of
said at I%ast one ofHut rate dediction cirewshinsiseesdid housing angi epnnedtéd ¢q said
external communication network via said third hub being a second canera
housi ng. imaging device, which reduces a bit rate of said video signal so as to produce an outgoing

bit rate reduced video signal having a lower bandwidth than said video signal prior to bit
rate reduction,
an interface inside said housing comprising a bidirectional serial port for
10  outputting said outgoing bit rate reduced video signal interspersed with an incoming bit
rate reduced video signal,
at least one monitor inside said housing for displaying moving pictures
restored from said incoming bit rate reduced video signal, and
a transcejver, inside said housing, for transmitting said outgoing bit-rate
15  reduced video signal outputted from said interface, and for receiving said incoming bit-rate

reduced video signal for output to said interface.
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