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SYSTEM AND METHOD PROVI DI NGENHANCED FEATURES FOR
STREAM NG VI DEO- ON- DEMAND FI ELD OF THE | NVENTI ON The

wW@r@s®nicod nventi on rel ates generally to syst enBCT/QA2004/002082

provi di ng steaning vi deo- ondemand to end- users Nbre

speci ficall e present_invention relates to

RS TEM SN2 PRROVIDISNG EMH ENE D FEATURES
vi deo- on- deOR SYREAMENG VIDBEOON-DEN AN

net wor ks. BACKGROUND Consuner entertai nment services,

i ncl udi ng video-on-demand (VOD) and personal video

recorder (PVR) ser usi ng
conventi onal com’ru\rlﬁlliitsq mg&m&%&&ct ures.
conventional digital cable systenms, a channel is

’Wéﬂ bRl GnlhtiohSrelstg gén@fall{yh@) Sidtealsi R Rbvilifg Méeﬁﬁﬁg video-on-

services that attenpt fo enulate the display of
dbrmndatb euéusas.i Moty sphetficdils khe( st sventil folaseseld the mvwlon of
rs, that,are.lar

d d
Gurd bAftsel SRyRE BF stisbeRrHild B dniempb frotocol (1P) based

mebies are typically located at a nmetro services

delivery center supported on a cable multiple service
operator's (MSO netropolitan area network. The

consuner selects the viggookG@oenpenu and the video

is streamed out froma video server. The video server
encodes the video on the fly and streams out the

Comuersr mr‘@immt&@pvm@x in¢ipding e dersen-emand (NOL) ¢nd personal

o5 3P0 A, BT A BB DR i

$RRnn BFRREcHREs. S TMebhwneons digiedl Sable systesis) @Ichﬁdleb)s dddcated to
capacity of the video server. This solution can

daiuser ok herrationpf dhajyidee.c YOD sevisesihat attemupt &0 B@i&lﬁt@ the display
ééyﬁggavv%@%v\%gg afgf(fogvggra?@aagmédaﬁmﬁ%%{m@ GRicBYErvers that
ens 0-0n

sca d servi cés have

fedarden @uyﬁbﬂcﬁmbﬁteﬂst}tle Ipeodesding nsachiness These swachineb are typically
ears. Vi deo-on-denmand services all ow users t selfgg
%’F@tﬁé Asd PR SAVIERY LYYt $ROISY | DPBOUSHH CBLRiE ]&a’(né'} tgyle service

h
%}95‘(‘3{ P él@l@?ﬁsuchfp%ﬂﬁaﬂ‘ b Hediforit NGk c()ﬁétﬁi’érssbfé@t.sstﬁé fideo from a

systens I'nclude: US Patent
ﬁnﬁﬁ)@ #nB 82 dicis sgtagedowi fiwn-aondabeseaved. Jips tvidnovsierter ancodes the
! %8(% Qg %@eﬁﬂ%{q@g rr uclptgrglé«g Ic 5 tenr{ch % setL-J%pFioaox tﬂat ci\l%'odes it on the fly;
no caching or local storage is required at the set-top box. In such centralized video
server architecture, the number of simultaneous users is constrained by the capacity of
the video server. This solution can be quite expensive and difficult to scale. “Juke-box”

style DVD servers suffer from similar performance and scalability problems.

Video-on-demand services have been known in hotel television systems for several
yéars. Video-on-demand services allow users to select programs to view and have the
video and audio data of those programs transmitted to their television sets. Examples of
such systems include: US Patent No. 6,057,832 disclosing a video-on-demand system
with a fast play and a regular play mode; US Patent No. 6,055,314 which discloses a
system for secure purchase and delivery of video content programs over distribution
networks and DVDs involving downloading of decryption keys from the video source

when a program is ordered and paid for; US Patent No. 6,049,823 disclosing an
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system for secure purchase and delivery of video
content prograns over distribution networks and DvDs

WO pwslosieng downl oadi ng of decryption keys fronPt¢treA2004/002082

vi deo source when a programis ordered and paid for;

US Patent, No. 6,049, 823 disclosing aninteractiyve )
witereefivsrividemandemandiia defuer jnigrastai mykimedia semdersso a community

: r

BEKERol L SRTPN b Ry PGl 60t Y 025 68
BisOIRSIng GSpai- s iphsi sygtean pajudiey a highycapystyestoiage medivung @S Patent
hi gh- capacity storage nedi um, US Patent No. 5,945, 98
Noa o dngy SAntephiag Bt 1NFEACHVE Sidegronderar REPRE: Ry g8t %‘ﬁ’i allows

g%@% hﬁ#ﬂpﬁ%@mﬁﬁﬁ% grgﬂgrs] 3(5 ;Eéﬁ/gerﬁ g&g&f? %"Wﬁlt dpeed Eﬂdsthhg of &Y i %brogram

rder the program direct
tlirectiyt faemtthatrhidar; USPaRat ot 5,995,266 ¢3bhiAf6 sewacthahproaides access

server that praovigdes.access to digital video. novjes.

o ek ity Bt NI 0E g Sermhaal A Cahegidlt Fltion scheme
20 8B parBathe GRAMRS E8reb Gt oI R ProRhm 64 YERREIR1d id fen, under some
programto a threshold and thén, under sone circunstam

circumstancrakes anot hed mabpy anothgregopytche o ot have the
bandwi dth 1 US Patent_ hing, a,Vvi deg-qn-demar vi deo
B’?‘Sﬁe\%?noby partiti onioﬁgavteﬁge B?%%Pgﬂﬁl nto an ordered
seapeaag of N segnentsnieideb@nidigsansubscri bers
concurrent access to each of the N segnents; US Patent

Kisleo prayam by partitieniishifie progipmiistosn ardered seqlergsheihd segments and
net wor k [ proyidi ' ti f [ ] j.a
PRMARR B B Vatafif BAHCR, 63 bR R shilBL7US patent .
518038 08B hekchingiagpublic ewitctadd telephaiR dehadrkifot prolRiIggSinfd¥mation from
the nultinedia server(s). and_ receives subscri ber

Padiresdia iBfeEmAtinn FEYeYy oalnghtidina jelerlione sHYREYIbRg Vidoacrpigel office
gﬁfi Anfflcds S &lg hmtlﬂfmerd%.tsbﬂgr(g eclnﬁyt?%i%éj'sﬁb%ﬁ)grt fré@f@s’ts and

e server to the requesting subscriber over
fehaliny agatetvay fa ongeydahg cluting @bt anfl acswitBSbr tautikg tle multimedia
theéiubs ri ber. US Patent. No. . 6, (055, 560 disclos'gg aﬂi .
Aatp drear th seieh & T runsiing SPserier st fistpsrspad afd third signal

Emﬁ@is%@anmgjmhfﬂyto%wuﬁg%& on a VCR such as rew nd,
stop, fast torward. In addition, US Patent No.

6, 020, 912 di sclosing a vi deo-on-denmand system having a

U, ERtnE ) RY53aP iTing o itereptivy, st roaiind system that
@n!i;gﬁh@ Muhdtion® 'hBﬁﬁallyf ey fHOHME G,V@R%Wch %@Y‘é\ﬁﬁd,ogto ) A §Sforward.
nodes. Both of these patents define features whic

&n additionnk S tRatant Ne. \6, 13t diselosing el Wden-entdemandhsyptem having a
server station and a user station with the server stations being able to transmit a
requested video program in normal, fast forward, slow, rewind or pause modes. Both of
these patents define featurés which enable one to view video at an accelerated forward

rate, or a reverse rate for example, as it typically provided by a video cassette recorder.

Prior art streamed video on demand (SVOD) systems and a growing body of developing
international standards exist for the provision of digital video content to end users.
Current implementations of these systems are expensive, rely upon proprietary or
inaccessible networks or cable systems and creating the net result of systems that do not
provide the combination of attractive price, meaningful functionality and dependable

delivery over existing networks.
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rate, or a reverse rate for exanple, as it typically
provi ded by a video cassette recorder. Prior art

W@ eosaswd vi deo on demand (SVOD) systens and aPQr/On200g/002082

body of devel oping international standards exist for
the provision of digital video content to end users.
Current inplenentations of these systens are

SERGHS SRS P DRI e BB B pagprommacon

BElie¥a 1B Mhet ARflicaRt 100be P Puisildle trhl%v@r%bﬂonﬂklpiﬁseﬁf invention. No
attractive price, neaningful functionality

and
admissi@atp aeerssarily rigtendasy Dak Fhaulhge ﬁ@@%}erésthahagy of the preceding

e purpose of
%@ﬁ%ﬁ%ﬁ@ﬁ%ﬁ%ﬂ?@%%ﬁ %Pd%agplgéﬁgﬁgg&gIﬁe%appl|cant to
be of possible relevance to the present invention. No
adm ssion is nece ' ' | d be
construed, that aﬁ@%ﬁ%ﬁ%ﬁ% Wﬁ'ﬁmt. on
constitutes prior art against the present invention.

BuViyhiRdt OF tHdtpréHivEMMetIbrAls objpectidef- the--pregent-+b d ~m~-idie~
|nvent| on is to provide, - - enhanced ft g
ebi- demand. | pﬁ%gﬁﬁ?opﬁvﬁmﬂéea a vi deo- on-denan

@le% nRAaMeters ot a,gel e6ied ¥ide,si gnal , said

em corrprl Si ng. a eaa server ror transmtti ng t he

@E&qulraaﬂewnsct&ca silgnal vidsasignatpshiid spsen eompes\gas neglaaserver 1or
first serlesfgf searchable in

ex frames durin
{TPRHRINES Fi5ns Ct‘i"h@@%l%@%cfaa H’éélas$e§}sﬁeg| genlg P e frsg series of

SERMEHISIAEL TBnRA! dhrink tBhhsBREI08Sof! A8 'sBRBted 3/iddd §Phal, sa1d media
pllayer for receiving and displaying the sel ected vide

sergcuad;tprnsgsa:ld dlrstemlepﬂa:y@m g@hemtaﬂam fantkecstvang gl dusplaymg the
arch ndex t her eon

PG iRy SEnSle CHELP IR FUPAT (ROPSAIEE PO BFhs g fpoond Series of

§@e&a{a@1esﬁfdepe$mew§ tﬁbﬂeaﬁ NdaRtd cRenft qﬂwef edce%ﬁﬁg GhRIbHRL series or said
i ndex frane therefron1upon recei a request by the

second serigspdid foptaimiag plregmqgérsemdtaéf nd@aframpé ¢fremg upon receipt of

%gﬁaealgﬁigg Eyz‘%}e gl;jseeri( ‘hf [ agef%q ne%nalestlgr;%}/]vg?sltclarretgﬁln Ee&rchable index
$RméegroAtthgSahelv Staitiigtpoplt aMedlsﬂl@y sotheRelkakll valey signal, said media
connected by a comunj cation network. |In accordance

wpver andoeidedlieatplaxer hsmeraperapively SARNGCciAdd 3 emmpaipaiqngietwork.
provi ded a nethod for enabling a user to nodify play
paranmeters of a selected video signal in a

h devrdunde I‘iﬁt‘lﬂar&ylsdreﬁpecs af thenme%mi memimsﬂ tHergistprovided a method

?‘éreegsabl(i)rflé a ruggretlovrhcr)](gfy pla}? pgremq{e%rs ofa a selected video signal in a video-on-
demand system, said method comprising the steps of: receiving by a media player, a
request for the selected video signal from a client player; transmitting by said media
player, said selected video signal to the client player; generating and storing a first series
of searchable index frames by the media player while transmitting; receiving and
displaying said selected video signal by the client player; generating and storing a
second series of searchable index frames by the client player while receiving and
displaying; receiving by the client player, a request to modify play parameters of the

selected video signal from the user; searching said first series or second series for a

required searchable index frame, said required searchable index frame providing a new
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request for the selected video signal froma client
pl ayer; transmtting by said nedia player, said
w@edososwls vi deo signal to the client player; grOECARIONGO2082

and storing a first series of searchable index franes

by the nedi aéi),l ayer while transm tt.i ngi; recej ving and i

dhastingapeint fos digplavng spid peleeled /1450 rignal §isplaxing| saihselected video
: | ' . storing a second series of

g@?ﬁ%ﬁ%@@@ Pg%glsl,ﬁby the client player while

recei ving and di spl aying; receiving by the client

pl ayer, a requ j t he

sel ect ed vi deo@%@@?g}nﬁﬂgﬂﬁggﬁfﬁgygﬁﬁmg said

first series or second series for a required

déare hhbllestiatete xhd rganeral saucureethd sedamsimgr eliabloa-dend@d system

frame providin nevvsfl rtin oi nt for displaying

$55Y @glt%ell‘ee‘?fng?‘g’é‘&n%‘? dﬁ%\l’rfes%t P8y sai d sel ect ed

video signal fromsaid new starting point. BRI EF

DESCRI PTION OF THE FIGURES Figure 1 illustrates the

deqee 2lis stftave tlingean bé thet streaminggvidécdendon=denare- syst-&m: +~ ~=-

accordi ng to one enbodiment of the present invention.

Ef“&ﬂﬁ’éneé is a flow di§®3m of the streaming (tm (tm

- enbodi nmer /ention. Figure 3 is a D ungram defining

the generation uaiau c anu a ieaiure database

degwe dilhg messonegrbhdefinieg thegeneiation vegent vik nuenticomy a 1cawre

Fi 4 is.a.block di fining.the. [ f
OrEBEE afoordind o Sutr B B h5M8 biB8hooa ment of
the present invention. Figure 5 is a block diagram

defining on-line intelligent retrieval according to _
Simire fiod Pleek diagram Hefigipg thermperatipn of theritseriqgawet ngodude according

_ i Hsniscriagane 604
e T U L A Jasly

according to one enbodi nent of the present invention.
Figure 7 is a block diagram defining {he process of
digUe cotndmledt digraset &t prslipe dntslligent, stgd acprding to one

Q{ﬂbgaﬁﬁne%gyﬁgp%gﬂq [ dgoho one enbodinent of the

present 1 nvention. Figure 8 is a block diagram
defining the novie playback and control nechani sm

ccordi.n 0, one enbpdi nenf of the present invention. X
%1gure g is g biock cﬂagram d%%nmrr% tfle process of%treamﬂlg movie content to a client

player from the media server according to one embodiment of the present invention.

Figure 7 is a block diagram defining the process of data communication between the
media server and the client player according to one embodiment of the present

invention.

Figure 8 is a block diagram defining the movie playback and control mechanism

according to one embodiment of the present invention.

Figure 9 illustrates a streaming sequence according to one embodiment of the present

invention,
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Figure 9 illustrates a stream ng sequence according to
one enbodi nent of the present invention.Figure 10

WO kdoamsioet es a stream ng sequence accordi ng t oPENOARE®E/002082

enbodi nent of the present invention. Figure
Illustrates a stream ng sequence according to anot her
Sigverl il feilbstftes hestigpmingnsedreREE naccomling-iqy anether embodiment of the
i ]l ust a strategy for deriving a S-franme from an
Pg?%gﬁéaégg%rding one enbodi nent of the present
invention. Figure 13 i / for deriving a S-frarm
enbodi nerj nmention. Figure 14 illustrates a_ strateqy
Frgure di i {InsiEptes & Siieamngs egHenss accpiding: 19 qnefber gmhgdiment of the
i . one enbodi nent of the present invention.

ﬁﬁéﬁﬁgb%%n§€lustrates a strategy for deriving a
S-franme froma P-frane in decodi ng according to one
enbodi rept of the present inventjpaon. Figure .
Flaves £ Atlesrates Ftéaé?ﬁyng’fsdéaﬁ’é’ﬁcaebén% g‘%ﬁ’gaﬁ‘ i‘%@H@ according one
eABOGhIRNST BE pldlentRhRSEBA. [ nvention identifying the
generation of "an 1 ndex sequence during codi ng and
decodi ng of the stream ng sequence. DETAI LED

SCRigTICN OF THE | NVENTI ON ThS resent invention
E}E%'W $ a system and HetHOEED '%%‘m di ng enhanced
tedbdinRs for stream pgtyhdeo-on-demand systens. The
system conprises a nedia server and a client player,
wherein a user can select a desired video for

ransm,ssion fromthe di,a.serve o the clj . .
ST Db Bt S reREy dPE P 7 Seinid £8p° gt e in decoding
atdoedihg B} @ysmbotiies TR Pre@Pve@ona Mechani sm t hat
enabl es a user to interactively select a desired new
starting point for the display of the selected video

| lye s C ' [ r.ovi de fd I st . .
T80 4 IRellBC Ry By PEAVRASH sl i PHhmg jn, decoding
hiédosding &F dreSeriSodiaetroftiedhrbyent meetia. @ server during
transm ssion of the selected video signal and the
second series is generated by the client player during
FRERL P ilanblof oSBT ARE o2 to HRORREREIAL oPhe present
irhenfionr glentifyiethengtnemtior sf an éaleg assgwahce dunngleodihg and decoding
ig ntify a required searchable index frame that best
pEiees

g spguence.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a system and method for providing enhanced features for
streaminglvideo-on-demand systems. The system comprises a media server and a client
player, wherein a user can select a desired video for transmission from the media server
to the client player for subsequent display for the user via the client player. The system
comprises a mechanism that enables a user to interactively select a desired new starting
point for the display of the selected video signal. The mechanism is provided by a first
and second series of searchable index frames, wherein the first series is generated by the
media server during transmission of the selected video signal and the second series is
generated by the client player during receipt of the selected video signal. Upon receipt

by the client player of the desired new starting point, the first or second series are
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desired new starting point. Display of the video by
the client player subsequently comences fromthe

WO e@aioswo4 sear chabl e i ndex franme. Figure 1 il|PGI/CARM®S/002082

the general structure of the system according to one
enbodi nent of the present. invention, Initially, the

aripstrdan orda Je ddeaifyrreauired sseshaiel ndsx diena st best yenresents the
: ' ' Rr: o1 060l - SP)

SERoSew FREL pOinET DDA e TRLPEP td TR player subsequently

pomeoessdsigpm e requirseicdebiehable ipdes framen send back to the

end user a session description. agrees to establish t

player, whi TUP request to the nec established t

PLAYEN iAREatdd @hd QR sGAL LA f e Eﬁs@éﬁf a@&ﬁiflitngeto ‘Y& remggéﬁment of

sequent e

choose to play/pause the nedia su y strea
theagpresentinyention. deitiadly, thSiend useansuesiy HTTReGET icemimand to the web

B3l oTEY TR RSP Bl EisH) RSRRL L B Shrver ate
4R Vind ARIdRaEdksiap the siRestiont RGusY B WeRB baat id0Mhe @hd user a session

different _nedia streans that can exist in enbodi men%s
gescripiopr esent i nventn agreesThoesstablisltKet s can convey

hﬁ$§¥Q@ﬁion such as %p?d%§%§t§$g£articipant and

P cast -t o-uni cast X t he concl usion of

thigbls@esi on or upon emdplaser ah@GlesSk, the client
pl ayer can cl ose the connection by sendi ng a TEARDOMAN

cORmERaten isHeadyendaths pyranay ehpestrisuplay/peisgdhe wietlia subsequently
LG f?(gl? rtrliiecjr}?e(gi? @%ﬁréxt 'p§1ﬂ1ultF Souk g%ht%ltc%%gtnm%%gea ?ga@{ s{gg& back some

one enbo resent 1n
RealHtinh¢ eanSpore &lvntrgl Provécat OR TCRYT Fikets €0 psved@ualibgof t&vice (QoS)
it is a suitable protocol to

opgularity and quality, i . P o
%&Bﬂ@% WSUPBIHE L SyRSBTORiZEPn wé difTereryymedia sizeamn thag gem exist in

BO&hERs Jfthe LR THgsel §. T; i

eBOBh s e PRI GARARAT THisel Batkels Yafleapt dimtqumation such as
theeskssi®iT Paitwigaay end dnudticasti-aficaFCRahdRators. URP therdoncdusion of the
effective for, real -tine dgﬁa transm ssi on, For

PESIGH 8 BEOL Bt 16T TodRELITIF ELCnReLYPY S dpsepho pssption by sending a

TEBAYDOWRY B3R 0to!t thePhedih dR tdhe tHPORSR' é’eir%%swﬂﬁ #@a9close the
users. Wien a client player sends a request to the me%

sameetiort or a novie with some quality requirements, the
web server can decide if the resources

For the streaming control, one embodiment of the present invention may use the Real
Time Streaming Protocol (RTSP). Considering its popularity and quality, it is a suitable
protocol to set up and control media delivery. For the actual data transfer, Internet
Engineering Task Force (IETF) authored Real-time Transport Protocol (RTP) may be
used. RTP is layered on top of TCP/IP or UDP and is effective for real-time data

transmission.

For resources control, Resource ReserVation Protocol (RSVP) may be used to provide
the QoS services to end users. When a client player sends a request to the web server
for a movie with some quality requirements, the web server can decide if the resources
for the requirements are available or not. If the resources are available, they can be
reserved for media transmission from the media server to the client player; otherwise,

the web server can notify the client that there are not enough resources to meet its

6
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for the requirenents are available or not. If the
resources are available, they can be reserved for

wore@sasispansm ssion fromthe medi a server to tPET/CAR®A002082

player ot herw se, the web server can notify the

% gg t hat thqyelare noH)enolgﬁgngsources to neet

RES&: acb LQUEEmERS i TP RS rikbodipe PRy eion; e web server

picthe Mhedid3eevricambe Id?@gr%@uﬁ@ﬁ‘éﬁ{ 1&dvd-he nedia server

can be integrated into a single server Fi gure 2

illustrates the overall flow chart of the stream ng
accgordi ng..to_ one.enbodi men

R e b C S O o RBPH SE S B detand system

am:dtdmg 'to IRy | eentpdnkit tdfofhe prédeat hﬂ\;@ﬁﬁ"&n m'l‘h'eesystem comprises five
retrieval, novi e stream ng and data conmuni cati on

modples:pmeyisaprodugtion. stelligeat cueite rafisyeneravie Myviming and data
S erate a feature data
erIISiﬂmlc tloqﬁ sv%:e n1 bemklﬁ a?nlg E? a%g&gﬁglan%ee?/en ‘an go th

encodlng process, where the novie content is encoded

converted to a bit- streamswtablefor st ream ng.
%eleo]?rﬂé is a prepr 58 d8ed tpgeanersie a\N/here sonme senmantic
feant&nits of the novige %.n&’ﬂhﬁ@?ﬁ such as keywords,
novi e category, scene ange infornation, story units,

mnéuipt aWt objects or amtrteerthé}eeamgesthfor exarrpl e.

nodul s .the user accaqunt agenment, which
SRR ulBE Bt e Pl fordv b s ORd A Cambiad to . bitstream
SREBIe Tor étféfaﬁliﬂ?tT&rthé}t@Q%&gyrocEQﬁn% Stp, WIREE S {lé‘gétﬁ) tic contents
provi des an interface for W users to register

@x ithe imeyig s@ﬁsexthtedg sah ajsdmywood:su nhoviaf oaw@try,o rscene change
i on,_ i ncl

aves.. al|l the i nf t ng
cr g%gﬁgc’ar 5yHﬁlrtrsoéIPp°rE?§%P Jgﬁtéé’ﬁﬂ en??%‘é"rs fopgr % and
ot her user information, for exanple. As would be
known, this type of i nf or mati on shoul d be secured
2 $isodlyle ﬁ%éemeﬂmqongt m@mrgemeahsvhlsls compased a user reglstrauon

SHPERIRL ke TR, BSOS B H Ty BBy rovides

ibteefase fandetvhiusers So pregisted eﬂldD)éxis’ﬁﬁg RER! 1o U onM™VIRr account
However, if the database contains

trieval nodul e.
1{l§ﬁ]§lﬁ%@ﬂ daahrsaseiss 6l thevsasdnformatien, diciding Ftediisatd member, user
W@(ﬁ{n@‘ﬂ Y. Bal &:ec{nﬁf e? us 1%%%&01? ?){%.81%2? 4?% would be known,

require to enhance |C|ency ’0
thisrtypg hf iﬂferm&tmnmhoebdt hfeasﬁcerédf Balngt Bsrukidatdiedp Kth Wahéhission

geptlfl ers or inmage

After movie encoding production, a movie database is available for customers (end
users) to browse and this is provided by the intelligent movie retrieval module.
However, if the database contains tens of thousands of movies, it is difficult to find a
wanted movie. Therefore, a search engine can be required to enhance the efficiency of
the system through the use of extracted features that can be word identifiers or image
identifiers. For example, the search can be based on movie title, movie features, and/or
important objects. Movie title search is quite obvious and can be implemented easily.
Movie feature search means searching the feature database to find movies with certain,
fundamental features. The features may include color, texture, motion, shape, or other

features for example as would be readily understood. A third search criteria may be to
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identifiers. For exanple, the search can be based on
nmovie title, novie features, and/or inportant objects.

wOLMWSMe53604 | e search is quite obvious and can bRCT/CA2004/002082

inplenented easily. Movie feature search neans

%Qarchrn e featyre database to find novies with

tBPHCES IRy SFREAkE AmPerEat ts, FHeh g deatuied peglprmers, director or
bk Hl‘i'f%nﬁoﬂo%xarﬁgﬁét ure, notion, shape, or other

features for exanple as woul d be readily understood. A
third search criteria my be tofrnd novies wth

ertain ort.ant obj ect as featured
Ot o fnd S pR08  JPOE B il e R miegnd g copymgtigation module
CRE Be athrtedd StRBhirkEhRCda @omﬁmr‘oau&ms ygrdc%sssrha@@dﬂ]&gnces with
and data communi cati on nodul e can be st
Sperangra egnegstion detwesn rﬂnmciremaplaornr argl thepnabesgverhand subsequently

SO 65 BRSPS, GBS et ey biS, SHRlc i

Fditnat QURIbRSHE shrémyihg BiyluBinkGtrb&ifing! ielieR! Iﬁé’y%E chiPtart to play the
pl ayback The file 1s 1n a formt sui t abl

goveafitelg. By usi ng &t nembemhel frames.cl i ent pIayer can
r pl ay the novyj nunber of franes,
Pﬁgﬁ%gkhl Lpletely prﬁ%@?é&cgﬁpaiWﬁg novi e playback
nodul e |s responsi ble for playing and controlling the
ayi ng novi e. Mvi e playback can be perforned
?rrr@vgﬁ P hegkgmedie i, rréﬁonsmle e plaxing anlr@ntraﬂmgﬁm playing of

PSRN, Rt B o S Pk AR 5 e e

time, amitherdibreat aph Heapdipairked, fﬁf ﬂﬁ:l;1 cﬁm@é &}stbtmatiﬂheﬁiorﬁ the customer
ser chogses a novie to watc server can
TS o GOt P BHIP 3D Greluds Py s prusindeefopsd backvard,

gahayni cate with the nmedia server for the specific
novi e. Sone configuration is required to enable the
web server to recogni ze appropriate fiIe ext ensi ons

d call the corres di n er The di a
B0pal vies st ATV W e S Rarit s afipes e cormesponding
E18HP PleBi Which Q8in CRMnhiEE a4 Qvideihe! A8diH ReRRP @&Cfﬂeoéi‘)%mﬁc movie.
with cl’ients, transmtting data, and closing the
Somasenfigretion tweqrur@hto prah;eeths well sernpviogetignize appuegutiate file

| erver ca treamng format. The

%fﬂ?ﬁsh%ng rﬁ%irg r?lglcl: G On HE hgntcﬁsl?yeﬁ‘t pl ayer and the
medi a server can use RTSP for contro

The media server is important within the system and its responsibilities can include
setting up connections with clients, transmitting data, and closing the connections with

client players.

All movie files saved in the media server can be in streaming format. The data
communication between a client player and the media server can use RTSP for control
and RTP for actual data transmission. Software Development Kits (SDKs) from Real
Network are available to convert files coded for the present invention into the standard
streaming format. At the decoder side, the same SDKs can be used to convert the

streaming data into a multiplexed bit stream.
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and RTP for actual data transm ssion. Software
Devel opnment Kits (SDKs) from Real Network are

wa@e@slosdshe to convert files coded for the presPOI/CA2004/002082

invention into the standard streamng format. At the
decoder side, the same SDKs can be used to convert the -
Maviapfodycténg is 2 nrasedurmio cppyeskeidepiflessint@a simeming format. The
oy . 5 D vi £i] . ‘
BRI Bk BB TGP AR 680 ol W Bomversion

pfResNindi vetitntodxtiabitdr i piesess. Vil@efirst pebiceg @ikbdes a raw movie and
conversi on process, and a cont_tgw extraction_process
e

sprverts fag enspdecbile intcd fumahsHahlenoy secanpiae c & oe embediment, the
B f . _ " PHe
SHEARE 215 gL UL s G Ao s

dre sgsizenr c@odee MI3, vAd€s opndilry @dde dec addiogcating tand decoding.
ystem can use .MP3, C+ or other code or i 0

Ll Sir g R SRS Bregeca e oot st MPRG Sendars A
H%ﬁh@]a&_dbﬁuﬁﬁﬁeﬁﬁ%,ttﬁé b¥REC R LigRART SR ifitd S’rstr@é]ﬁi‘ﬁg'fﬂﬁnat. The
and nmul tiplexing, The bit-streamis converted Into a
stesgdiivig format. ThaeResbBrodu¢amBSDEe Real Producer

SDK: in streamng e fan e saved in a The content
BTN on process staPROCHYH DAFAY segment ati on,

where the scene changes are detected and a | ong novie

is cut into small pieces. Wthin each scene change,

dhe contentrxraidion proggss stagp svidnatidescieghentasipn, where shecsgane changes
be or i zed form a storyboard.an .al sq be

e AR AR [Ra R0l B SLRRRAL AR, 35hifieit, Renp change, one
60 hi0eS RONHaines SNEXtSIERA] Sy flardedT0uhi B oidafiad td ERinUA 8®ryboard
of the key franes can be conputed, such as col or,

eedk eairadso Belusipreg dnto s pbianentia Mipapigewhicher aiesPoRd to some
wﬁhl& b ? ﬂ'ﬁ)@i .P%ﬁ%alcﬁ]: §t3he ﬁlﬂi @raﬁl%s %mgtcgﬁguéh,l such as color,

I'S Intormati on can be saved Ima novie Teature
txtabasd dhape. Mk encliinadndseb]jédn defistmgticangdithidt dack\sédne change can
The user accoun gana ement nodule, as illust rtat ed in
pisg beeompuiedy eéb& 15 Ipfoamption Gtk pe pavsdndaioyie isayra dapbase for

j ' mnagement . User registration can
g‘%@%&a}ﬂggegdﬁggghgg%va m?erface for exanple, where
new users are required to provide sone informati on and

isting users can type in thejr user nanme and .

& B AlooBE magegrse candule, e THSHASE Bl L fopeseansiie for user
ReSdatibe HE Gl CARBuANHhiSERiioh Omh@eRM. 8 S&k VREiskfon can be
confirmation. If the account information is
seabiegt vbladavaimtertase dort exanpte, svhdrepzess wesrsiare required to provide some

information and existing users can type in their user name and password. For a new

user, the new account information needs to be entered and sent to the media server for
confirmation. If the account information is acceptable, an account name and password
can be generated and sent to the user. Otherwise, the user can be asked to reenter the
account information. If the user fails three times, the module will exit, for example. For
an existing user, a logon interface can appear for the user name and password. If the
user name and password are acceptable, the user is allowed to browse the movie
database and choose one or more movies to watch. Otherwise, the user is informed that
the user name and/or password are not correct. The user can reenter the user name and

password. If the user fails three times, the module will exit, for example.
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can be generated and sent to the user. O herw se, the
user can be asked to reenter the account information.

wo pooshsseoser fails three times, the nodul e wi | PCBKARG04/002082

for exanple. For an existing user, a logon interface

can appear for the user nane and password. |f the user
Higwee dndlugiaiesver Bowr ehasic Eaptbgpivactiomel tagpnline intelbigenf retrieval
to hro ' e

BRGS0 BERRRe PR 1005 0 AL A customer

(R WO wigeo 38attlp fopaIsoviE, Gseasrel saatchcatitediatare aglable, such as
user can_reenter the user nane anga%assm d.

If the
moie titlg, ey Wordadmppran objacs, FRIEHIP-OaYG|SPareh and audio feature search.
%Xf'é eedd%él‘.%gé d %ela{'a’i% Q%eﬁﬁt Fhd U@ el chidrid :%ﬁ the thumbnails
unctron of the online intelligent retrieval nodule.
Dhitlse basd magchds Siplleey motviveddtihasboan bs retfirmedsas| thetsealck etsult. The

of novies., |If, a custoper, (end user ts,to. search .
DUOTRo 50 taen YRS e 1BBRPEEdp Eranors fHIRA oo or click them
?djgﬂﬁ@a%krﬁoéh'oﬁ diipt | Bhis KRUNR @8 allbWRELaD find0d &6 6F movies that they
eat Ur e- based search, and audio feature search. A

fikairua shcdat abase canl.be searched agai nst the

user-specified criteria and the thunbnails of the best

mat ches in the novi e dat abase can be returned as the
%‘fg’:{ﬁ.@bsﬁ‘esmt. The cyséREEbetFaéh thBam browse the

thunbnails to get nore detajled information or click
witsmand guidioy pedikg, amshiptexing ispapplipd $0 goerutte acaltilexsd bit-stream

$38 8 PRyl L GRb IR B el B

cafitd the oiBhitplBleeX Wignithe ik bRglert lecdsiaha@bi-stream, the client player
mul tiplexed bit-streamw th timng informati on. Then

tl cpiertsit askrie e muliiploxed bitrsgeanevhich valkiheg teglermpltiplexed and
@&Rt&&&&o%ﬁd{zi}g@? ﬁééto QltszJ}t"ﬁ acken the client player
receives e bri-stream e client player wll

convert it back to the nultiplexed bit-stream which

wi.ll then be de-multiplexed and sent to, audio and..

Vi / $8RwY Bledafrororpminisaliqn beevest @ein%%wrﬁéﬁd%%t player. If
R P Lo R AR OB ornley R wAOwaY Pl she incoming
comneatich rdquestd frbmathemlientghigeks. t When agewmi crginegmomerequeshcomes in,
requests fromthe client ers. \Wen a new .
dsnedie; e sghedect: el SO § o o R pandle this new
chRRl. tiSoaYaidndlled 4 BERUWoRRS A M8 Sstichmi the GBuRRAGhSVie to the
thi's new request.” If so, it can open a new connection

alients btheamise,hié casquésmethendient player Het ¢h¢ emrdia server is unable to
%téq?:i%r V\@g ?ré&y:etstr ggﬁﬁgtglfﬁ gﬁci{]/det: Psestr%larln%crl] tto leac}h%;lt,tt 3 Eor}nre]:gtion between

the media server and the client can be closed so that the network bandwidth can be

saved for other uses.

The movie playback and control module is illustrated in Figure 8 and can have two
threads associated therewith, threads A and B for example. Thread A decodes the
compressed movie and plays it, and thread B accepts the control information from the
end users via the client player. The control information can include play, stop/pause,
fast forward/backward, and exit commands. Thread A checks if the current playback
mode is set to on or not. Ifit is on, then thread A will decode the current movie file and

play back the movie; otherwise, it will do nothing. When the decoding and playback
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process the request. After the novie is streanmed to
the client, the connecti on between the nedi a server

warasobssoL! i ent can be cl osed so that the net weeRCA2004/002082

bandwi dt h can be saved for other uses. The novie

pl ayback and control npdule js illustrated in Fiqure 8
aerinyarsoma IEcenaB uetRf B Aermess¥idicheaty %%é”a%\bﬁﬁl?waf@ Riisiigas. Afer

ﬁnﬁﬂﬂlgggéﬁ{g}c Wl&bgglb hRRE v d%%&%é e THOTRALESRIE Q)f Figure 8

novI € nd threa accepts the control
blidvay thet worrk f)if thneddhB, whﬂbhjsc&eptswoatrbhmfcﬂnhaeinn fpdraytbe .end users.

The control information can_i ngl ud st op/ pause
Phen T o aad Inias i e P AR AmEtioR f BsdAR S play the
%%FQ(SWH% L& U6 d R AxbReK D @@rrélﬁ m&e A1 Hpped and the

not I't 1s on, en thread A will decode the
€iler peimternwill be fmb‘&dawdﬂpl stgrt m;fctlhetmeVlﬁDvM);en(ﬁ pevsei emnmand is
it.owll eco

oA RE L B10 Vo RSt b LIy GO SR gfesWeR @ fist forward

SAMBMANA Q8 ré@nleaPaCibaSStobléRGHAnNE A E@tfvafd & 8RITNGame, then the
pl ayback, the 1ay ack node wll be set to off. The

mfghnatmlrde of Fi gur ehg le¢ebveliskt hdlamsvk of thread B,
C ccepts control romthe end users.
b LTI

pI ay command i will call the play

aptiBn of thread Asand Whéy a ket avi e. When a stop
command i s received, the current novie will be stopped

sergnstivstad P &apsioneard fiame isiobtaisdda siast trdesading PiSFOsSVhen an
I%\\é %mmgng il r%ceg%ff ﬁ}rg mﬂﬁi ]3J e Ee‘? a\ft%jand\}\ﬁg cl‘f’égﬁ ?gag{er exits.

pause € ‘curren |on
forward conmand i s received, if the custoner wants to
fast forward to an | frane, e |nfornat|or

Readom dframe seasehels the aRHRY of & v v1g e 9 caﬁ tgyeéalfferent frame
?1%??(9 i @ﬁ@éhtffré}h a/ eémce“hﬁé“vﬁeéﬁ% é&aaﬂe Bﬁ§ﬂ§ WesREd in a one-

ame or an | ne 1s tained to sta t he” decodi ng
|d[1ﬁmscmal Adheencaraadorh franrnmachican beckksifie] inthfastfbriard (FF) and

B.are termn nd the client player exits.
H%"r]ﬁ“falr%{@é %‘@Qﬁm the ability of a video player
to.relocate to a different frane fromthe current

frame. Since the video franmes are typically organized
i) eaenynﬁrdmﬁemsaowédao sequenoe ds indepdndantly agnsodedusinge kframes for

be cl as nto and f st b ckwar

PB?mPlgvﬁ}‘? ayey { 689%‘?; V‘fo\/\girg (aE@ t"\).“a“é’o SsEhdent 1trary fdame and
redaReMdRBEOMUNE RO PBE BSInNHerde: f Thad®ileb Gequence with all frames as I-
frames, every frame can serve as a starting point of a new video sequence in FF and
REW functions. However, due to the low compression rate associated with I-frames,

very few systems, such as MJPEG, use this type of method.

In the MPEG family, predicted frames (P-frames) and bi-directional frames (B-frames)
are used to achieve higher compression. Since the P-frames and B-frames are encoded
with the information from some other frames in the video sequence, they cannot be used

as the starting point of a new video sequence in FF and REW functions.

The MPEG family supports the FF and REW functions by inserting I-frames at fixed
intervals in a video sequence. Upon a FF or REW request, the client player will locate

to the nearest I-frame prior to the desired frame and resume the playing from there. The

11
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exanpl e, then the player (decoder) would be able to

junp to an arbitrary frame and resune the decodi ng and
w@b@yg/0fFeom t here. In a video sequence with allPEéT/anem4/002082

as Iframes, every frame can serve as a starting point

a_new Vi . e .i,n FF and REW function .
Ry ot & R B Ry aSh BB R s, B Fb SR biwgen a peir of
IV drheslis i 6 aamss: very few systenms, such as MIPEG use

this type of method. In the MPEG fam |y, predicted
frames (P-frames) and bi-directional franmes (B-franmes)

(P-frames) and | fram
P 1rams and o PPAREe TR AR BN RPRBRRREEL o

fromsone other franes in the video sequence, they

cannot be used a %he starting point of a new video

P&&w&ﬁéefrwswuaﬁw ROV 1R 1 GoFEesSIPRgapPins Rapd P frames. The
op0 . neerti

\FPOCER PRyides 3 it bpARCh A2 (BApkASEh pifmayes gnd VR

fandtenaity REW r equest, the client player will locate to

the nearest |-frane prior to the desired frane and

resunme the playing fromthere. Thefoll owi ng shows a

Th¥Phedht MPEG vi deo sgaientencedhipr @ g he interval

between a pair of I-franmes 1s 16 franes:

sBRBBPBEBPBBBPBBB BBBPBRBPBBBARBRRquedowever, |-franes

usual I.y have a | conpression ratio than P and B
turisiseOn PRSI SIS HE e PaRRIE fam i he data for
réMRieFIARISRE WfugedRr mance and VCR functionality. The

present two sequences for a g server. One the
stream ng sequence transm ssion purposes. Anot her

[.nd S enc an provide t data f.or

THENE0R s Sl R RoSaR, BIE KGR Tl places
viicy desnotHangéyvckulf whdrein thizdoseupt &ishswhid Fgsoonly at

pl aces where scene changes occur wherein this concept

is shown in Figure 9. The index sequence contains

| o -

THE PRy ookl Soatt SRSk HETESRL IS BUBRYLD il g rr and
RSV femutioas,paishowh iiSFiguean®s Thdinkeval detvedehe, pa&tﬂ@l; $-$rames can be

determ ned, by the requirenent of the accuracy of a
VasshiePRd e lmbynfge FHRUISHEBRTBC preyEsy oF apgpdom search.

stream ng sequence can be coded as the primry

During the encoding process, the streaming sequence can be coded as the primary
sequence, and the index sequence can be derived from the streaming sequence. An S-
frame in the index sequence can be derived either from an I-frame or from a P-frame of

the streaming sequence, but not from a B-frame. This feature is illustrated in Figure 11.

The process of deriving an S-frame from an I-frame is illustrated in Figure 12. The

present invention copies the compressed I-frame data into the buffer of the S-frame.

Figure 13 shows how an S-frame is derived from a P-frame. Firstly, the reconstructed
form of this P-frame is needed, and it can be acquired from the feedback loop of the
normal P-frame encoding routine. Secondly, an I-frame encoding routine is called to
encode this same frame as an I-frame, and one must keep both its compressed form and

its reconstructed form.

12
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sequence, and the index sequence can be derived from
the stream ng sequence. An Sframe in the index

W@ egaesses can be derived either from an | -frankCDCARI0SN02082

a P-frane of the stream ng sequence, but not froma

B-frame. This feature is illustrated in Figure . The

process of deriving an S-frame froman [-frane is

1 hehaht Birkfrel ot e oortic @A Pl by BN L ORGRRLE R frme i
Saltulated. HiigdifferdiReshavie dodahthSedghaartossisssipiocased The lossless-

fro P-frame, Firstly,.the reconstructed form of
epsodled differppee; tosribsrwith the, ompressed Inga ey e dhspomplete set

theaih eedhatkaleop of the nornal P-frame encoding
routine. Secondly, an |I-frame encoding routine is

called to encode this sane frane as an |-franme, and

ne.,nust,, keep both its conpressed fo and it.s }
SREATLB e R Mrotin B RESTR meeteincetn e heBies frauence while
et fHeCtREmMBrl §RMBNRNASANE ab TP BRI fidcéss] ERRrAfe in the
calculated. This difference can be encoded through a

inslex| 298 process. Theed siberesioanended difference,

.her with the conpr d|l-fra data, forms the
%tg%%ﬁuel & set of dat a%%ts%'gragl-ef r@’r‘?@ Simlar to the
priclack thg pr ocess, thmﬂec@ﬁﬁgimﬂa@%qlto derive an i ndex

sequence whil e decodi ng the stream ng sequence. Sane
as the encodi ng process, an S-frame in the index sequ

E%glg,ﬁilhhﬁﬁgs;@g} dgegig%lt%r{ %?%n?-ff‘arﬂeo @oﬂn’:%ﬁflr-ﬁﬁﬁ?] oi{-/[\gc?etcﬁ%ing while

ce t rons in the seqi Figure's
Hiyurey BS illustrarks the dSivatmoeftn Srfrane frofr fPHrainie. decodi ng
while Figure illustrates the derivation of an S-frane

froma P-frane. The S-frane derived froman |-frane

gﬁ@ Sblgaéﬁs?ﬁgrgveidrfrd_}? IR ﬁ%@ca&%%av%ﬁf ot 64 gr{ﬁa @@greas the S-

eriv roma P-frane can be saved in reconstruét
framm dSivede fiohe ar @cfomsd reant bd shoedmin egoomsesctadicform.  Since the

oSty B Sed iR s a5t HEGEr Sraa/on e SpREened form does,
09y e s Pwb rdFoaeRSs 16eshvel thaBace RANBLY vy 1P-HallR derived s-

gresent invention can use a | ossless conpressSion step
ramesivnanehie(1n decopresentiinventic® ¢anaive @ losshss porppugssion step to save the

BrEARRR RO RGeS BB O vt Berthue e @ the
piRaént GAvenkien Che ptilcdl b ispaiGert iRGex sequence that can be created during the

encoding process.

In one embodiment of the present invention, in a live broadcast environment a client
player can require a minimum latency of 1 second to change channels, for example the
time required to join a new data stream. In order to enable this type of feature it can be
required that the video stream would have at least one I-frame every second. Since I-
frames are inherently larger than P-frames, it is undesirable to have a fixed insertion rate
for I-frames. Therefore, using the aforementioned S-frame technique, a live broadcast
environment can use a natural encoding system, for example using I-frames for scene
changes, and automatically generating a S-frame every second on a paired S-frame

stream. In this manner the client player can automatically rejoin the normal channel
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encodi ng process. In one enbodi nrent of the present
invention, in a live broadcast environnent a client

wW@k@gmsseean require a mninmumlatency of 1 secPOTICAR004/002082

change channels, for exanple the tinme required to join

a new, data sirea In order to enable this type of
FlEsAny bt etm@fs!k Plon Pelgne PR 2 RNy pus decoing Mty pay crrors,

?@rve%aﬁklel. east one |-frame every second. Since |franes
are I1nherently larger than P-franes, it is undesirable
to have a fixed insertion rate for |-franes.

herefore, using the afarenenti.oned S-frane technique, )
L e insiatits o e PO TE ARG Sewioncs S gn the mbdl server s

BREQEIRY tSHS BBt fiBfer.€xanpl e using |-frames for scene
changes, and automatically generating a S-frane every

second on a paired S-franme stream In this manner the

IhiitenC PG ERR e i B3 s Rh¢ iPaGe i gt thn gome time
?%b&uﬁl BReRdbRRnY bPstbred Y intd I6¥a stofdde R¥RBMkHCciakdll with the
he stream ng process, the encoded stream ng sequence

ptayeled on the media server is transmitted to the
client player. The client player decodes the received
stream ng sequence, and at the sane tinme produces an

Fidex16equence and sb@dbesvhith ihe R¥ dndcal st orage device
associated with the player. Figure i] by which the FF
thepreseat vertian: Juppessithe Aecodingiracess iscugrertbyatihe place of ‘Current

?E) &SPy, S BethheNHY i8h %ﬁrnﬁlgﬁgﬁplﬁfapb@{h%e&ﬁret%%e is placed
. Because this Is a stream appl I Cat1on, €
someéweidre fwiltia ihs piffecat] dstanewper elnwgeteral, thie dhubticar ddfines two

dat g .range. .In neral, this sjtyuati fin two .,
SeausTipg Ages Sprdat PR AR AETRSH r The VRt B Zont Thiuserie vty first
£90R AhlOeriis aft tthe WikbhtthEnd 1dhdtnd (AR ANdocNe20 & ﬁf)ﬁlgthe current

current frane, and the Valid FF zone 120 is from
tuameetot the rfeom end afitke bofered elath wihge.hdnluddtieecthedatsnt invention

HREHS 2, e 2551300 B GRECERT 0018 Riltest pRBaRER R the sake of
ERABSER éﬂz%f oftth€ viRiak afierf ths PP QbdicIPbetattdn RRSe¥t faerAlher

the FF search operation has been perforned.” Wien the
client player receives a user request for a FF
rst. chec

PR, Bfent mlevohieRti B S asete St Friongralin et PR to see if
Mebaited Sane M within the valid FF zone. If yes, the wanted frame number is sent to
the media server. The media server can locate the S-frame that is nearest to the wanted
frame and send the data of this S-frame, in a compresses format to the client. Once this
data is received, the client player decodes this S-frame and plays it. The playing process

can then continue with the data in the buffer.

When a REW request is received by the client player, it will first check the local index
sequence to see if a ‘close-enough’ S-frame can be found. If yes the nearest S-frame
can be used to resume the video sequence. If no, a request is issued to the media server

to download an S-frame that is nearest to the wanted frame.

In both FF and REW operations, the downloaded S-frame is stored in client player’s

local storage after it is used in order to resume a new video sequence.
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the nedi a server. The nedia server can |locate the
S-franme that is nearest to the wanted frane and send

wo b@sasgeed of this S-frame, in a conpresses forPEr/CAR004/002082

the client. Once this data is received, the client
pl ayer decodes this S-franme and plays it. The playing
process can then continue with the data in the buffer.

g . ol er ,
RO Y aRA RSy, ERER boRg ol 8l Whnse both the
aeded @seer and tightlicst plagaeproaide Ipertfabdatd fod ﬂle)i_ﬁdaext dequence. Given a
neezﬂa[i%%l:e fi&%q%gsq @g use(a éﬁpéggglgﬁtbg W\@ ‘%@gf ip the local index

% u\éﬁée (Sfochg eMet %ﬁ"%’ef“ﬂr & tBE ﬁ{Eﬁlat Rfer’s Sindé%asregl%ntc%g At B end of the

franme. FF and REW operati on
lmwrowe,dths elhdamer tan Baver & domplets] $e@mf %frayxesr sterddomratheir client

DIREERE JRLL e phorSnamieis Sibet dad, TR WL te same video

oAt fBFthe @ecdnd Ridhd) @11 FIH M IREPMIRECtioRS GAlY 56 abgtahlélb@ally
nmedi a server and the client pl ayer provide parti al

data for the index sequence. Gven a specific FF or

E\é\%l%:%est, t he Wantglp(l1 1% %er%&%dﬁ Id be found either

ocal |ndex sequenc e"¢li ent pl ayer or in

%Ja@nls[eqj a server's i agerofeefbescwhicAt the end of the
pl ay process,. the end user can have a conplete set of
Teatipdencth BPE- Sisoplnanay want éhget sl sepepl Fs of amevia keforgrdering.

r
AHERAARS syt apl il BRES ek WhBHEGy YA i e faT%o preview
fchtmtdmybmﬁd of b imdyée @vdeicldaletHen cabiddyr it bAnen eMmﬁer@dvailtage of the
at ed, whe, exa 2. aary_ of a
axgqs)ﬁ@r 1A g%“ﬁwnﬁ‘\fi?"’érsntgetgﬁl ferwag ﬂ?ﬁ%lﬁ’var@yg%?ryhoagé f@itanstead of
frﬁn@M(ﬁe@%? UofneQh@8siAd &n @Hﬁﬂé\{ﬁ]@a%ﬂs&ﬁﬁ% storyboard and
accor ing to the present Invention can al e
uitelligers retdeyal @f imwidsiven be omalibahr d of a novie to deci de

whether to order it or not. Another advantage of the
storyboard is to allow viewers to fast

fh? BYi@ eHfbBARINR e R¥nshRbY BP A Ebrihddrd '1ﬁ\§$l€eédthfge &R MeFirst, some

by frame. Moreover, sone indexing can be utilize
seesie chamget thehrsmms)an@ appliedrid segment|a J@egtmcr\e@ inteshorteyfvideo clips.

O 5 B Bns B P tin i R, RS S PRigd ifhme low or medium

lfdv'éls ﬁnfoﬁﬁmems GEIE as balog etek REd) NUrGlngDrianitc ojBEtk 118 dhé Qcene or other
ment a Iong novie into shorter video clips. After

es, [ferye sSelsequentgehhighernicrd semgnideenadysiscasecapplied to
% g’e%ﬁ?énjtea\’\élﬂ)r tjgeépoﬂ}gnthem into meaningful story units, if desired. When a

customer wants to get a general idea of a certain movie, they can quickly browse the
story units and if they are interested, they can dig into details by looking at key frames

and each of the video clips.

Scalability is a very desirable option in a streaming video application. Current
streaming systems allow temporal scalability by dropping frames, and cut the wavelet
bit-stream at a certain point to achieve spatial scalability. The present invention offers
another scalability mode, which is called SNR and spatial scalability. This kind of
scalability is very suitable for streaming video, since the videos are coded in base layer

and enhancement layers. The server can decide to send different layers to different
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| evel information, such as color, texture, or
i nportant objects in the scene or other features, for

we@sob®04 Subsequent |y, a higher-1evel semantiBCT/CA2004/002082

anal ysis can be applied to the segnented clips to

group theminto nmeaningful story units, if desired.

vlieris.a Feueamnle, iharslisnt eqpises Rk gHality Videgaaths seryer can send base
e [ br, 0J Y14

15 e SR Il S P O RO X by v

yedivge kuagy atiddosythe rsarves cﬁﬂjilsemﬁ thé bad&dayerdeot C'ﬂ‘hepsrldeo player
Scal abi | i t){) is a very desirable option in a st
4

7R @d0app | dokat lecodsy pealthle vi-greaing gAcspulingmio by qigtwotk traffic.
?ﬂf‘ ‘%19 ‘Vﬂie%bfé kglgrngﬁldd&l }?lQ%r N8e fvfcﬁﬂeﬁreaﬁn%af: Wle EfMht asks for,
wav e a

It-str at a cer n point to ac
dpatval fc&c‘adaaipild whyn tHd aeqwoek emﬂausynumhttheotramshﬁsmm speed is very
ot her scal |I|t which is call ed, SNR

SIS 151 CRERPRRET Fer) nOR oo WPHEAGH Sl Ry o e s layer bit

§Héatn<’f\¥8 1%11£§gth§hgm[&dw deo, since the videos are
base | ayer and enhancenent |ayers. The server

can deC| de to send dlfferent | ayers to
%#%ﬁerentcllents npl e ig a client requires
ity videos, ‘?r?‘PE&e?R?B? 4¥send base | ayer
ab4iRdm and enhancemsnfgo pépiRite 3hd @RVR. Ot herw se, when
a client onl){ée want s medi um qual ity videos, the server

viswal qpstens efent Iemesa sen bayead asandiees trisearch & dhgmeyiss of interest.

g%%gfgr?)lr S ?og‘% a§31% d\?\g(? krgﬁ Pgbg’fﬁ%ﬁ%ﬂ fe‘irﬁ ?E@ssm Wlth human
ﬁlit&ﬁeﬂioﬂ/\mdr@xﬁhpm thy Iﬁ(ﬁ&es\/ctﬁeﬁ categeAsad 1hﬁ)t coﬁﬁb‘ﬂy;h(brﬁm scientific,

asks for, however, for exanple when the network is
BisiSry o AWISICHROYIER 198 1At 5-o nl Rep BisHRl; conteait of deywframes such as color,

G0 ol BYREs AR ROLLEdd By URRMLBRIBRERNE pibASARLY Color and

se 1 ayer stre tor
kexaugte cAh therdeplt adth in aerectzitlvyehy easy emnet) diogevavanloabd dfficllt task is

0 pop ulatethe Vit vis ent of key franes,
ban B EXrad LIRS ﬁoﬁpee%awraféféa? c ¥Sd?°PP{?@°ﬁrlj’W°§§5 g be automatic

P b&@hiERomAiRY WAELS: }‘I{ﬁﬂarp@peﬁﬁ&‘ Gethidigergovi e clips by

conput er proceSS|ng w t h “human interaction. For
exanpl e, the novies can be categorized into conedy,

ror, scienti vies or o
st Ppagifne Shotbit raro R AT BreSal R Gog Gy aliow customers t
LOXEMER thamdviRPIRG tWould &Re REwSXA #6} SehnkDle, QHé}DE%t dp@clfy the kind
conmput er processing. Color and texture can be d

i tovies, sucheb semedy, hogasyor seieniéfic mevigey dhen catmaleo choose to see a

(Ijrllofvflé % tcelt'trczf‘in Chhracters they like, or movies having other desired characteristics.

The intelligent retrieval capability can allow a client to find the movies they like in a

shorter time, which can be important for the customers.

Multicasting can also be a feature of streaming video. This feature can allow multiple
users to share the limited network bandwidth. There are some scenarios that
multicasting can be used with another embodiment of the present invention. The first
case is a broadcasting program, where the same content is sent out at the same time to
multiple customers. The second case is a pre-chosen program, where multiple
customers may choose to watch the same program around the same time. The third case

is when multiple customers order movies on demand, some of them happen to order the
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how to extract objects froma natural scene. This
popul ati on process can be automatic or sem -autonatic,

wok@sesmohunman operator nay interfere. After PCT/CA2004/002082

popul ati ng, anot her enbodi nent of the present

invention may allow custoners to search for the novies

sHag My gonnddesamadimen Mpkicagting gan allow plesmedia server to send one
. . ¢ . . ,

IBREL} i HoS B MBS of ST AR SRR SRR She cftly to cach

i thenc eThiitypecdfdeatateamn indresselthkservats capabitisy didviangnake full use

ot her desired, characteristics. The intelligent

© P@W@%ﬁngQ%@§i§F9§mE@ﬁ'aIIOM/a client to find the

novies they Iike in a shorter tine, which can be

i mportant for the custoners. Milticasting can also be
it Weuelt begeafilysindemtrioddo wiwiaber skiliesl ihabe ant bowan dasipow computing
nultiple user.s to share the |imted netwark handw dth. .
PP o each GhihedBediastrae PRA ST HCHen! NgyerdR OBt (R Bigvide the
Wit dfioANRY RentaeP asbvEE s RbuldR RAdFAMdel RN e incTddglity of the
first case is a broadcasting program where the sane
owadizeseryi s sent out &t cahebss gnavidédrd to nultiple
custoners. The second case.is re..chosen program
ﬁﬂgwgmﬁdltiple custoﬁﬁ%§%ﬁ§¥l%(:§§%mto wat ch the sane
program around the sane tinme. The third case i s when
nul tiple custoners order novies on demand, sone_ of )
tlihe rfpﬁ@w@ritabls rspides ah e RIS Be LoBprIsiondestappance achieved
Wi&%ne%%{gcﬁﬁl%ﬁﬂ Qﬂthggg‘e?elnlt %e{n!i@n %‘Pérénsﬁ\fﬁy@r cl{agngle&gldwidth is
oné copy of an enco novie to d group o ustoners
assieddaef wherdl figse restivaynst areclsbd oh frivaensizEnos 329240 at 30
of feature can increase the server's capability and
EBmesik%e full use of network bandwidth, for exanple.

It would be readily understood to a worker skilled in
the pris HaWile HeSHYD o@uG BRIt T TIVEY s s BT [SFAE (i 50:0)
t he magivaDa81E3 el DAWERe SEMé@lloa@ N Bakal ENDovHidY E7 Dald Download
order _to provide the functlimnal| t$izei dentlidei ed arove. Time
As woul d913&eMr eadi 190 NMinder3@$6dend, | #9494 fludP0iSesndl 248 Of 992 Sec
the nedia serv er can be provided b optionally ( a
col l ection of conputi The fIABDb¥ilng tabl e provides an
estimation of the conpression perfornmance achieved

It ne e dinment of the present invention, wherein
Fiob g REink FERE B S SpRUERRts deRiiiead Bon HERRERnt of the
?ggEMﬂhvawﬁnare based on frane size of 320x240 at 30

rames/ sec.

Bandwidth Server Presentation Server Transfer Control Transfer
(Client) Capability Delay Network Protocol Protocol
1.5Mbps 1.5Gbps 6 Minutes Fiber/ATM RTSP RTP

Fast Pause/ | Storyboard Scalability Intelligent High quality, | Multicasting

Forward/ Stop/ Movie smooth

Backward Play Retrieval playback

Yes Yes Yes Yes Yes Yes Yes
TABLE 2
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100-mn Mwvie DVD quality (20:1) VCD quality (40:1)
DAC quality (80:1) (Raw Data Size) Data Size Downl oad

watd/08%mn| oad Data Downl oad Tine Size Ti ne SiPET/CAR®4/002082

19775 989 M 3956 Sec 495 M 1980 Sec 248 M 992 Sec

TABLE 1 The fol |l owi ng table gthIdeS system
Jibe emiodimangef the gveationbelee Bie desesibed.ribwill be obieus that the same

B8RP P Bl P BRI BR e fom

Bed spiritNgidveoe 6F bt doveintibi,cind cadll suﬂ:h Mﬁcaﬁoﬁﬁw@oﬁd be obvious to
M nut es Fi ber / ATM RTSP_RTP Fast Pause/ St orybo

ong skibiediipythe grtegreigiended-iqy Re duedngady withiy ﬁhposagm ﬁ& the following
F%Jﬂ%rd/ Stop/ Movie snooth Backward Play Retrieval
ayback Yes Yes Yes Yes Yes Yes Yes TABLE 2The
enbodi nents of the invention being thus described, it
will be obvious that the same nay be varied in many
ways. Such variations are not to be regarded as a
departure fromthe spirit and scope of the invention,
and all such nodifications as woul d be obvious to one
skilled in the art are intended to be included within
the scope of the following clains. WE CLAIM 1. A
vi deo- on-demand system enabling a user to nodify play
paraneters of a selected video signal, said system
conprising: (a) a nedia server for transmtting the
sel ected video signal, said nmedia server generating a
first series of searchable index frames during
transm ssion of the selected video signal, said nedia
server storing said first series thereon; (b) iaver
for receiving and displa nerating and storing a
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said client player a second series and obtaining a
requi red searchabl e i ndex frame therefrom upon receipt

wotoaoswauest by the user to nodify the play PCT/CA2004/002082

paraneters, said required searchabl e i ndex frame

%éfViqéﬁﬁ a new starting point for display of the
Video signal, said nedia server and said

client player being operatively connected by a

omuni cation netweark, 2. T i deg- on- nd,s
g‘ccoréi by e?'8ang31aﬁ§f?' St ¢ alg’ﬁn%oan‘g%rsﬁon%sg&%ipéae%%&gmeters of a
dat abage:tapanes iyedlysakbsigletcdmprtsmgd nedia server,
sai d vi deo dat abase conpri si n_% a &[@ur ality of videos
10gj

sel ecfabl eapyedipseiysefor ganspy oselsicderidpel sigpah eigid media
accordi ng | a : eRelLn Ld i - i .
dat abase a%%‘“?% %g%r%thngg’geg ?#[ osre?r%% . OfZ .Sg#ﬂgabw lh&% Yaftf? during
vi deo- on- desmsntlssots betheaelzotedivideot igiedladand Bedfalseteestoring said
conprising_a feature database operatively coupled to

sai d nedi afisbsees hetedy f eat ure dat abase conprising a

pl uraﬂ')ty an“‘g;gtnﬁﬁ,gﬁgré&ﬁ;ﬂé%di greim one or- more-
of the’plurality of extracted features are associ ated

with one of the videasritingtdnd stomigpa dat abase. 5. The
vi deo- on- demand syst emgg&cgr o][i n]% to claim4, wherein
said plurality of extr¥tt &M eB*ed provi de a neans

for said U§&hnd QeriRaE RLBMEng 458 difed RaréhaROirldek frame therefrom
subsequent display based on a desired criteria

r epr esent edpyreogiet off a raguest by théuseplte maidify fheplay parameters, said
extracted features. 6 0- on-demand syste

h id . .
accordi ng FHUEFY;Sigha gpée;xn SHE Bi°VidPe % e\{vhr%?artmg point for

plurality afsprytdrant eeletatwidessiphalebdifl@hedia WO/6r and said client
identifier or an image identifier, 7. The

vi deo- on- delueicbeinasensmtiveboroanegicd by & remmunicatiprepyvark.
one or nore of the plurality of extracted features is
a novie clip representative of one of the videos in

bhe virdeeiddatabésendSysitheaccotliige aneldimanfirdies ceprising a video

according to claim4, further conprising a videp pro<
encod ﬂﬂ@g@ﬁc RPGALICAY qoogpletn &0 | said) SMERiP aBw ¥l Sﬁtfio jvideo database

pr oduehl BhisifiP 4 Bluffalli of Rk SRAREMESy fRulerex! ract ed
3. The video-on-demand system according to claim 2, wherein said videos in the

video database are in an encoded format.

4, The video-on-demand system according to claim 2, further comprising a feature
database operatively coupled to said media server, said feature database
comprising a plurality of extracted features, wherein one or more of the plurality

of extracted features are associated with one of the videos in the video database.

5. The video-on-demand system according to claim 4, wherein said plurality of
extracted features provide a means for said user to search and identify a video
for subsequent display based on a desired criteria represented by one or more of

the plurality of extracted features.
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10. The vi deo-on-demand system according to claim1,
further conprises a user account managenent nodul e for

w@e@siosiong a nmeans for controlling user accessPCITA2084/002082

met hod for enabl i ng a user to nodi fy play par aneters

of a | ected vi.deo si vi d mand
&y st orfe Sl onrpiian cfufegls Gound: BRoremugne or more of the
est abljyg I@Q)f%xf(‘geéhefeaﬂu% iDeiR 8 vdd Mtlﬁeﬁ&famqﬁlag@ﬁieﬁtlﬁer

cllenp pl ayer recei ving by said nedia playe
request for the selected video S|gnal fromsaid cllent
| ayer

el o128 ASAEt S SR SO P Mt B g el e or more of the

gener %‘ldrﬁﬂy%?@x&&&éd M‘aﬁesf ik %&ﬁoﬁ@ clif %epﬁ’éseﬁﬁﬁ’(r@ BRBAEoS the videos
i ndex franmes by the nedia player while transmtting;

(e) réediewidgyp aghi.spl ayi ng sai d sel ected video
signal by the client player; (f) generating and
storing a second series of searchable index franes by

ighe cIThenkdd-ayasmmi biteneadiovding t@oRirdi43 Bhudydr t9@mptighg a video
receiving by the client player, a request to nodify

play pa¥aneters of thecednaerdoisaifeo si gnal from t he

user; (h) searching said first series or second series
for a required searchable index franme, said required

9ear cltabl e i ndex fradesyavi sicoglisg new st arti ng poi nt
for dlspla i ng sa sel ected vi deo SI :%

di spl RN %m dule| futlacs gengrates sadl grEac qdr ﬁﬁu% d new
starting point;(j) termnating said connection between

a nedia server and a client player upon conpletion of

d0spl dheofidédren-geinend sybtam decordingntl claii?. 1, Theheretdngatises a user
accordin to claim1l, Wh rein rlor to step b

per f oRTG ERESEsaRS TR fopproline dmpgpsdor eoaigfline ser access.
dat abase by a user, said feature database conprising a
plurality of ext r act ed features, wherein one or nore

dfl. t hé\ pltanlncad fqryen@bli@(a rusett edmiodify \nlas paametess of iaatebagted video

\émets P . 3}3;%9‘01& v18eo on-deandO fyst\élmd S rri1er%h&i éotr)r?gris?ngutﬁg rsteirfj}s of:

(a) establishing a connection between a media server and a client player;

(b) receiving by said media player, a request for the selected video signal
from said client player;

(©) transmitting by said media player, said selected video signal to the client
player;

(d) generating and storing a first series of searchable index frames by the
media player while transmitting;

(e) receiving and displaying said selected video signal by the client player;

® generating and storing a second series of searchable index frames by the
client player while receiving and displaying;

(2) receiving by the client player, a request to modify play parameters of the
selected video signal from the user;

(h) searching said first series or second series for a required searchable index
frame, said required searchable index frame providing a new starting
point for displaying said selected video signal;

(1) displaying said selected video signal from said new starting point;
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the plurality of extracte (cc) transmtting the
request for the selected video signal fromthe client

W@ k@pos36043. The nmet hod according to claim 12, PGYEARI0m002082

prior to step a) performng the step of authenticating
the user. 14. The met hod according to cl aim 13, )
wher eild pr temipaingisaisl epmngeHMPRVERR # Mepditeervereand a client player

per form ng : 3 edl ity of
vi deos for u&%geq@gﬁ?%ffgé@%ﬁ gg@og%lggg?vsg%%éméai d
encoded videos in the video database; (c) identifying

e or nore extracted features for. each of the ;

SPur althe gﬂe&hmﬁm@@ir}g foash gheeeingriek e siep eperforming the steps
featugpes in a searchable configuration in the features
dat abase. 15. The nethod according to claimwherein _
t he méah)a .seardieng a seatwade@basd bya wseplsenddbatuse databatd emprising a
pl ayers. plurality of extracted features, wherein one or more of the plurality of
extracted features are associated with one of a plurality of videos in a
(bb) e user a desired video

the plurality of extracte
(cc) transmitting the request for the selected video signal from the client

player.

13. The method according to claim 12, wherein prior to step a) performing the step

of authenticating the user.

14.  The method according to claim 13, wherein prior to step of authenticating the
user, performing the steps of:
(a) encoding a plurality of videos for subsequent transmission;
(b) saving said encoded videos in the video database;
(c) identifying one or more extracted features for each of the plurality of
videos;
(d)  saving said extracted features in a searchable configuration in the

features database.

15.  The method according to claim 11, wherein the media server is connected to a

plurality of client players.
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