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

wonesaIscou nvent i on rel ates generally to systemBCTaA2004/002082

provi di ng steanm ng vi deo-ondemand to end-users. More
specifically the present invention relates to the

Bl N DA N

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

recorder (PVR) services can be delivered using

conventi onal comunig@t h@F P ENVENSigect ures. In
conventional digital cable systens, a channel is

dedicated to the user for the duration of the video.

Ve psesenti swentidrarelates gemsraltyotoe pysteme fothprogidigg stpamingavideo-on-
gl%xﬁ%rgcgéoi e\zﬁgzr}lsse\?rits{jl c/)r\é Iége\?cof;l(gehl?/ Elé{ B‘;é?gent ﬁlé\?@élglgrll L {GES 1% tilErE %II:BViSiOH of
ShRbed GHRUEL 0 Sieveds RIF OLRS SInideri@iinbaaSintelhi@SBrotocol (IP) based
machi nes are typically located at a netro services

H@WO\IZI@W center supported on a cable multiple service
operator's (MSO netropolitan area network. The

consuner selects the video froma nenu and the video

is streaned out from a BACKGROVEYD The vi deo server
encodes the video on the fly and streans out the

.sef -t : . deg: i t ;
CARLEIL, LRl O RO 00008 Sy denl A0)0) g psons
bido retorderc (P VRN béraldez @dn \Hedéediveridv asin@roohidrgiohalr @mmunication
t he nunber of simultaneous ysers i f’ constrai ned by the
AR iR SPIIBF e T icqutensonslahettatiebles SRt ion Bapnebas dedicated to
[ Cc " . 1 :
B8 YRR, S L Wl e ity B o il
staldgtal versatipe/videe dsk (IAVIR@ro deldenehfomereniralesd hvadee servers that

been known in hotel televisi.on systens r sever al )
P& aleLee, SRR SOBRYLRE i eSS iRE SOAS, uiﬁfisg thaf hisiep g typically

RIca@H 2415, trRetdd ¥vARE QMivEyt St SlgpoaBd AUdi @bRabiIdile service
those prograns transmtted to their television sets.

mmr’eiw)wemmmmg ingisvonlde Theopsuraert seMots the video from a
Pn’egg Zlhg %126 ‘(leldesocisos Lided ot f?oen? 'aoxﬂaéjoesf‘é%&. S%Setvei‘c[fgo server encodes the

video on the fly and streams out the content to a set-top box that decodes 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
y’ears. 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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with a fast play and a regular play node; US Patent
No. 6, 055,314 which di scloses a systemfor secure

wouroasivasm4 and del i very of video content progr arETaAR2004/002082

di stribution networks and RVDs invol ving downl oadi ng
of decryption keys fromthe video source when a

REQBEMND Vide ROALELEANARY dBRed irftBactitSmBRintAta Mvices to a community

6, 049, 823 di sclosing aninteractive video-on-denmand to
aéusarethrougher BAN wrel Ynolver angdiceacsize UiVcammnad; ES datamti Mot §,025,868
giﬁs&t ﬁg{g?’a @r_%%g?f sxl'ﬁ'gé!}ln g;r{c&%rvné\é ri%hqgaéagl Ie%tggatgle\ﬁ?ed-{l}/m; US Patent
Mfﬂ?@ﬁ;gﬂﬁ%a%ﬁﬁ% &M infhdiide A ded-Bh-ABmeRP atiork SeAdthat allows
medi um US Patent No. 5,945,987 teaching an
iusers tagioup éogatls dragarsde meme aethabravs speed and Hgn oaddrdhe program
Ser 0 oup.,t ogether ai:l revi at ir_ .
RS R RS Ml Neh e B o Bt BNl FPE it ccess

it AidiRl viddS hadied forNdewng Bibdetitnd ada$ iat@nawirh \Wllbcation scheme
that provides access to digital video novies for

Vhat wprpareh thearaher o regyess o4 sdwparem 1912 theghald and theappender some

res:ih f rogr. :
L SRR 5 MBS ol SELER B AR
dereestiic orEkaal disbibey nat bpye the bhuhdvidildeaerve themonie to all requesters;

anot her di sk ere the origjinal disk does not have, t he
SR beaoNe v Lot e ngBVIOr R GiPandeyy ey Bptpropiges aceess o a
fvacge%%o Q}ch]% paicting {}{%6}95%1?%1 iftoVArl6QeRA sURITRA o SN SEEREnts and

t "provi des access to a eo progran1gy
paoitiddsi subseriperh eoprungnanptdens do aacloradethe N segmentse UsF Phtent No.

S e L P R GRSl RO S5 S8 Sk hon rom
Ra6aRLME iRfoRMBldIL setWrk 4 afdlitiBhA RBIGPRoR&UBREelsOFia a central office
providing information frommnultinedia information

dlaatvintestaces itedibei cuiimedia ejshen) suds eockiyey ssubsaaibgr requests and
icedhat int ces éo

.al _off f ul td medi o
glgc:]écgﬁ% g)%atgpz]v&y If%rccéoln\yg%melra%%léllgidg a ar% eaZ %ngg(‘thgflogﬁcalltl%g the multimedia

r

idagl fehNBe Bt avalie refucstiipy Qbsaigbedr Odilet Migstdadcdnanhdathird signal
switch for routing the multinmedia data fromthe server
channgls of ap Atk Hgk sudssebsseberover first, second and

third signal channels of an ADSL link to the

subscri ber. US Patent No. 6,055,560 disclosing an

IUR dragent iNe. 6iideGe0ndidelosing ay dhteractibatvidioppodémand system that

functions normally only foupd on _a VCR such as rew nd,
Stippprisfigagtions npapally Pﬂlyafléﬂlil P VEB ?g‘&ﬁiéﬁﬁe‘ﬂél@ stop, fast forward.
&n QAQii82Ud! BELASUN %, B20/6 He8i:OBs e R e@-ﬁﬁ-ﬁ@fﬂaﬁ@‘é&ﬁ&l%a\/ing a
server station and a user station wth the server

sttt statiobeindga aisbe station rveitls 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 features 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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requested video programin normal, fast forward, slow,
rew nd or pause nodes. Both of these patents define

woeadsiss®4 wWhi ch enabl e one to vi ew video at anPCT/CA2004/002082

accel erated forward rate, gr a reverse rate for

exanple, as it typically provided by a video cassette
recorder. Prior art streaned video on demand (SVQOD)

systens and a growi ng body of devel oping internationa
Thndakgsuekingdrnfation idyeropided if@ﬂ ﬂhe pﬂfpoﬁﬁ of makingikdea@n information
content to end_users. Cufrent enentatéons of these

_ einbyathe appliestitpebe e pgsS}h}% ﬁelﬁyqﬂg? itatthe yresent tnvention. No
: ﬂﬁﬁﬁSE ¢ %E%s%k&fl%tgﬁdegr nGta o1 Y& 6 rued dthgg Ett?}{]gf‘ the preceding

e net res systeirs that do not provi
ododniatiah iconstvfteaptioreest dgamspihe pegsentaaventighul
functionality and dependabl e delivery over existing
net wor ks. Thi s background information is provided for
t he purpose of MEUMMARNOR THE INMVENTION i eved by
the applicant to be of possible relevance to the
esentdopventlon No admi ssion is necessaril

ehigRddof s LR HVER Qo 1} BERV9E Raty SRy g5l pgthod providing

Eﬁlﬁﬁ@&i Rk BF SRlahRf G883 bhiddi@ad Pl &Eo@ﬁﬁcea\gﬁ‘lh Bﬁé aspect of the
the present invention. SUMVARY OF THE | NVENTI ON

pivpat um@htmm thepe sgeonididra eided-on-demand systamy pm@olmgmmeum modify

d rreth pr.ovi features for .str
R BT e e e ch1 g RS G fhserver for
BeRBERing MMéeldcRd Vides 8ignsl, RaidVinderd Rryér dRAc@fing @MARE series of
system enabling a user to nodify @Lpl ay paraneters of a

sesrchabledinderd Sames ghvaing teapissipsiednthe selpeted vidpo epabdsad media
é%(f%es&r%rg Ograsatl& q’nvs;‘t;ge%lgn@lrgre‘tbﬁﬁa %ﬁl—:l?tcﬁrlg}%r \Sfféérsxl%ggl% or%nﬁld’ displaying the

séedtehailed sipakx shidagat @Mybﬂ@ehéraﬁﬁgﬁaﬁ@oimmgf atdeeond series of
selected.video signal sai d medi a server storing said
searceblecinlex Tames dhgreom sald glifnt playge peqesying said; Yishgeries or said

@%‘an&j LR A%k %gta'irnﬁ‘%ﬁ %q?fr%& dea¥lifiBR ﬁﬂ&{;‘ﬁ‘éme ﬁ%‘r&'r@ BB receipt of

pl-ayer generati toring a second series o
aaaquebiaby ehe Imdﬁxtof madifyp thehplagopurameted, sdid emquipddagearchable index

ccessing said first seri r .sai ond series and. .
SETaPROINg et e SOt S InIaY iibs SARaRL ke Siepah frid media
'é(f}%} A8 GRIdRG e Rl pidye: BAHUE Dheltvdly %oHr?e%fedb? arﬂb%rfnym&zﬁﬁ)n network.

pl ay pararreters sai d required searchable index frane
providing a nem;startlng point for display of the
a server

el ected vi deo SI nd said .
PR O wRIG et 8t Podri Bb et BB § Provided a method
CRBRERRAS LS} tD Qﬁd’&i’[ykplay parameters of 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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In accordance with anot her aspect of the present
invention there is provided a nethod for enabling a

wazers/osssomodi fy play paraneters of a sel ected pCT&Ea2004/002082

signal in a video-ondemand4system said nethod
conprising the steps of: receiving by a nedia player
r I [
gtfxglglg &)?)?%trifgg Sdrlngpihsr %é & tsggc‘%& Qf?o%ossjl%aﬁ d1£ﬂl§§ﬂ1$ 5&1(1 Rkted video
s@hadtﬁmsmddewS&ugm@@mhw the client player; generating
and storing a first series of searchable index franes
by the nedia player while transmtting; receiving and
di spl ayi ng sai BRIEFESORYPTHONOPAHE BYGURES | i ent
pl ayer; generating and storing a second series of

ear chabl e i ndex frames by the client player whi
Figaes i s aThsp BERFF g STyateg; e atrwﬁ% Vigei-ghdemand system
Q&c@%ﬁﬁ tPorfeSMSREmER omg:' r¥seBl AVeRfhaneters of the
sel ecte video signal fromthe user; searching said
first serles or second series for a required

earc abl x fr ai d. required.searcha i ndex

P Flow shaearm 0 SR eHgE SOSArOrr S C g1 Aoring to one
&ﬁb&dlﬁﬁhﬁ@ﬂtﬁg MsgiRondehfBgl ; di splaying said sel ected
vi deo si gnal Pron1sa|d new starting point. BRI EF
DESCRIPTION OF THE FI GURES Figure 1 illustrates the

ener l. st ture th tre de n- de SyS

g %1%6 :loc% % %g%lﬁlbcg 633 g%rﬁjuon ?fe é) st Vlérﬁé]tgbn 5% aglgr'y feature
FatabHs€ adcor@ing té baverdbatigmaim oTfthd lb@seslt @i 31
vi deo- on-denand system accordi ng to one enbodi nent of
t he present |nvent|on Figure 3 is a block diagram

R I S e B

wmemibddwerﬁtdfdm prESegumeenhdns a bl ock diagram
defining the operation of the user account nodul e
according to one enbodi ment of the present invention.

ﬂ%&g{ ?I R h 18kl Idfég{‘arfg'd@ﬂﬁﬁg‘ &ﬁflh@ilﬁglhggntl }dGeval according to one

gent retri accordi ng to one enbodi nent of
tihbodimestof the presertiioventibi.gure 6 is a bl ock di agram
defining the process of stream ng novie content to a
client player fromthe nedia server according to one

ephRds TeRbiRk did@aRBARR g thW¥RBEs QT str&drBihg Sndvik SoMent to a client
bl"ock di agram defining the process of data

olayienfiim shd madib setweraecolgding 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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medi a server and the client player according to one
enbodi nrent of the present invention. Figure 8 is a
wohoisksstioagr am defi ni ng the novi e pl ayback andpcomarai4/002082
mechani sm accordi ng to onesenbodi nent of the present
invention Figure 9 illustrates a stream ng sequence
inpN :
oo e R S Rce A E 3G tnather embodiment o the
acsentdnvantipn. anot her enbodi ment of the present
invention. Figure 11 illustrates a stream ng sequence
accordi ng to anot her enbodi nent of the present
IFTRE 1111 OfNhusirhtey! Eestrlzgm'irlé %'e?fu%ﬁ’&e&c@rcﬁﬁé 3 @@¥thkPembodiment of the
deriving a S-frame froman I-frame accordi ng one
erdsoadiimesmtionf t he present invention. Figure 13
illustrates a strategy for deriving a S-frane froma
P-frame according to one enbodi nent of the present
FIM@A Y D Allustizt@Ul Strakdgyl fdrl-t&trﬂ'vﬂ%e'& Sarghé &o@O¥n TGFame according one
deriving a S-franme froman I-franme in decodi ng
sebedignang of Be prrsertipeAitiont of the present invention.
Figure 15 illustrates a strategy for deriving a
S-frame froma P-frane in decodi ng according to one
E tgmel i1 Beiistiates taherafig Senter vivge o Si-fodme Flogiih @-fkime according to one
lustrates a stream ng sequence according to one
éﬁ@@@@ﬁ%ﬁ? @?Pﬁﬁ@ﬁﬁﬁﬁ§%@9 i nvention identifying the
generation of an index sequence during coding and
decodi ng of the stream ng sequence. DETAILED
IB@:ERIIFPTMIWrm d HErateyEdH IdENviipe P+femwntfromnaertfrane in decoding
rovi.des a s m and et hod for providi ng enhanced
P ainE Lo P rabEhiin e Geserb v ebiing syt oo The
system conprises a nedia server and a client player,
wherein a user can select a desired video for
Figams o sdlusmatés amtnategyr@ui@rismgvaal‘s frame Heoms | & @aframe in decoding
r for su for the user via the
g?%éﬁPgﬂ?QVE?n qy%?@%ﬁ%ﬁﬁﬁwwggérb nmechani sm t hat
enabl es a user to interactively select a desired new

startin
Figure 16 illustrates a streaming sequence according to one embodiment of the present

invention identifying the generation of an index sequence during coding and decoding

of the streaming sequence.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a system and method for providing enhanced features for
streaming‘video-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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point for the display of the selected video signal.
The mechanismis provided by a first and second series

wohomsmasmabl e i ndex frames, wherein the firstPeEM(iA2604/002082

is generated by the nedia server during transm ssion
of the selected video signal and the second series is
9&%@%@&% td PRnGh £quite@¥ehctipld MdeX fGRleRhatHest ts th
sel ecte sg%eo spgﬁgf (1m8n rég%iptﬂbe %%eecp?eﬁs Presents the
desagernewf stattmgdpsint edisgay of dld ividgoploy mhe chidre flayes tsubsequently

second s r|e ar eacgesse rder to identify a
?WF@S? I’i%ﬂﬂ”@g smglgabkeﬂgﬁg ﬁﬁrB’F best represents

the desired new starting point. D splay of the video

by the client player subsequently commences fromthe

Flgqm I dthstretes disagsineral ﬁ@@cmferoéﬁlﬂe systegu pecotding fugne einbediment of

R steRERT Py HENADEAh e Rt Sh SRR P PO R to e web

SdtferUd 8kart & RegISTiade SHdthick Prat6¢oTaRASPY s&d@ﬁ»n\/\lehxesﬁébl drver, after
to start a Real Tinme Stream ng Protocol (RTSP

g?@glg;rggrﬁndm@c%gg g'@rqp@pect@ptr@quepte@@, send; Qa(gqqtg the end user a session
@ésgﬁﬁ 1ol g @gggefogn de‘rt eg?&:s i %%‘t%ﬁllﬁ%h ﬁaﬁ c?o%ﬂgctsgl;’\ijt &8 ddd€a client

plgy&ae svhich @ah@dnblasleTUE reqm@tetotthe medid setaer didar ¢ondection can be
cli ent@gl ayer, which can issue a SETUP request to the

sralihed bobYechinthea chtnByeTomd: dhe JBSEat EBIGTehals @ result, data
?géflﬁf;ﬁnﬁaﬁ&els%d %gﬁ%g%ﬁ?% rﬁﬁ&%}gchtrogge dmb%’pﬁﬁé\ffger rgeéﬁ stbsequently
gtwaosd fton fleayédiasseert r&muﬁaheauslybﬁle gliemtplyyes hragasamijback some

di S th |
Rrafue eaeuhgopas el HebrEN et ol B0k revice (o)
fé%%é%ﬁoind(ﬁﬁ@i t@@h@h&nﬁﬂh&i ¥E dftRbdtiledh sBEIYY ﬂﬁt can exist in

(QS) feedback and "'support the synchronization of
einbédments afehi arescnteavmltltohatThewnp?@kﬁtgtcan somydyodformatien such as

f the ent _jinvention. These ck ts n
i 5P PO Eh O TS R AR ePant t i onelusion of the
$8dbibh ©AGhort QrduREERG et tBO Slicit flager Ain IR tBOPSHNY&I@IbYOdending a
t he session or upon end user request, the client

FEARRIOWAN cemawadt thethe omadia tseiersbihes madiantgreer TeMRropRelose the
? ﬂf d to the nedia server; the nedia server will

hen- ¢l ose the connecti on. For the stream ng control,

one enbodi nent of the present invention nay use the

Real Tinme Stream ng Protocol gRTSP Considering its

Bejpllie sitranyingrrgniah one pmbodiment gF & prapand "b‘feéfl% maywe the Real
?r angﬁea@fﬁﬁ %?dgééo‘?'(R*FEﬁj acHiRldeMBE Yis pbPtIatifSnAGERY, A3 Asuitable
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
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Engi neering Task Force (1 ETF) authored Real -tine
Transport Protocol (RTP) may be used. RTP is |ayered

wonoasopssei TCP/ I P or UDP and is effective for pPeaicARO®m@®02082

data transm ssion. For respurces control, Resource
Reservation Protocol (RSVP) may be used to provide the
@Rl YefifRmeRise " HREERbodER & Bl HBenPlR¥ o $Sveb
a rgquest to thg web servé} for a ngJ?e &fgﬁ séﬁé eb SeIvet
guodlhetpedizsprieranan e spteghed web asenrglesergan deci de i f t he
resources for the requirenents are avail able or not.
| f the resources are available, they can be reserved
fFogureedilRstrata s §&draIn flokvoBhdrhef AR k@eabhY S4deor-dénand system
client player; otherwi se, the web server can notify
epeording datonehembadiment afr thenpresean duintions olirecesstany comgrises five
[ u r s n.one enbodj nent. of the
DAL SRAEE S RBMC R By 1008 SRS 0l frblfug na s
camniiidatid g H@tie flaybidk, dsiseghR ot Miagembgur e 2
illustrates the overall flow chart of the stream ng
vi deo- on-denmand system accordi ng to one enbodi nent of
. . . oL \

MGP BERRBor BEEEH A SR8« KB SOHPUE YEph Br playback and o
fetture eatmbaserfov mevit reasvilrgdahis cdatbe peabimied Bathieanovie production
novj e p back, and user account naggge nt. Mvie .
H?'%j]b‘f?ct IDFP RO RROYPDEYES LR B0 ERRHER BV aPHRSGSsEs: One is an
dad GRS Brob %, RhAXLAEkmARE canthtlsWiRoda ARASGIVERED TP Kit-stream
retrieval and this can be perfornmed by the novie
puitablecfor simcamidgl éhe Wenismaweprovéssmgotape wheleepmeasamgotic contents
t hrough two processes. One i s, an encodi hg process,
RhePE Prtral EXEaREIn el %kt o ey | wee change
RifbrrsdtioR S Uinkt8 binfhok@ht objdcBAT Jilkr fdiBred 'f&%&aﬂq?le?‘
preprocessi ng step, where sone semantic contents of
the novie are extracted, such as keywords, novie

t r C han information, story units N
PRRHHY rtqauisy S dfie 899 Kol mobdRrtivis wRISH dopiiispEa user regisration
Anttd) edndn®d dkdreadcsuithigférm@tiord danbnde. MEREIRERRIIstMAOE Provides an
conprises a user registration control and a user
HeeERst far by migersofd degistpaged epHEingsBpery dgi logr e oRfser account
RIOMART BbhY %@E?Qﬁ tﬁeoﬁse{gl\%llﬁ‘?a%iroﬁ h}%lurdﬁ%l &Ecﬁ% cﬁ‘ﬁqlumber, user
exi sting users to 1og on. er account 1 nfornation
dedoahamenisaviedangk land béetiser infofmdtioat farexamplel W weuld be known,

redit c Lg nunber a?; account .nunbper,. bal ance and L

13, é)fpeL&fZi qrﬁl@fgi)lhﬁ%l(?lﬁ ’ C fSEFUTE ggﬁpg_ 111}5@51% PEnNg oth transmission
KR ¥WBrage.

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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this type of information should be secured agai nst
intrusion during both transm ssion and storage. After

wounvis@ssieodi ng production, a novi e database i BCT/CA2004/002082

avai l abl e for custoners (egd users) to browse and this
Is provided by the intelligent novie retrieval nodule.
I t
P SVics i N BN TR ol Anre el AR ARER, Blretor or
Bﬂexeﬂwnajbaesﬂaﬂch engi ne can be required to enhance
the efficiency of the systemthrough the use of
extracted features that can be word identifiers or
IOFRE8n EA® Q8dr SLIRES a fidie, BSHBY R, strichfinkemt @at-CimrBnication module
based on novie title, novie features, and/or inportant
@bql be startedb\Strsaming andsdeda ebmigIngpatior iphpreness thati commences with

enment eat ur sear h _mean

SBab R SRR EOp FRR et it plsSh A0 13 SAGF sFE g subseauently
ceidid the domijas¥eatngdvid AR o @8 .clithephpat fof PEaybBdk. The file is in a
i nclude color, texture, notion, shag@ or ot her
ff@ma@ patabjegfor ést@amlmé By stere%mge ifligntplaresr sew sfgrt taplay the

éjaﬁ&a‘tgtﬁ?er%” %&Jta% lee of g, \éh qs;c‘ cill'}nore user friendly

&n ob) ec suc featu

mleanfdmmmrashngothe Gibd afmplcftelgtﬂﬂﬁ)m to:asommencang fﬂ@y of Kb e.
Once an end user selects a novie, the novie stream ng
and data communi cation nodul e can be started.

SRV 1A C&St i f
g Al L2620y BByl RC ST ioliNg the plaving o
mhoavyeer Mxmiie tpleybaddican be pudornamidwhilb segaming| gonsiewsdi ngt the same
the co sed novie file to.the client player for
by BAYRS er ‘%ﬁ‘@gf‘%aflebq ainjaimed; oy Elﬁi cQiFof dpformatign O the customer
FerdaRe) ng‘he %Mnt%@hﬁﬂ)rrﬁ&t[&l% @Qolu(l aghtoBpbudel A¥Eforwad/backward,
start to play the novie after ering a certain
aodpst. of frames, which is nuch nnre user friendly
t han downl oading the file conpletely prior to
commenci ng play of the novie. The novie playback
WigkHl £ude$ ch8sROAShENiE td Matchl ki Web SdtderCaaRtacal Atk Mgt Edifesponding

pl ayi ng of novie. Mvie playback can be perforned
\ﬁhmteﬂ@ter,eym%gca@ommm@agate /sa'lth He madia serves, fon s precific movie.
i nf
§B¥51%act%ﬁﬁgﬂraﬁ n g#&aﬁ@a&‘ S eﬁa w8}9g§]1{v§1‘o 1% ?%IHE‘J %ﬁﬂﬂ opriate file
efensiog amderald |t1&y¢di’t69pd1ﬂﬁig8c&1enf playerf or war d/ bac kwar d,
and exit. Wen a user chooses a novie to watch, the
web server can activate the correspondi ng

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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client player, which can communicate with the nedia

server for the specific novie. Sonme configuration is
woemsiossm4t 0 enabl e the web server to recogni ZzeCT/CA2004/002082

appropriate file extension® and call the corresponding

client player. The nedia server is inportant within

Mlﬁ/tles ﬁl%tdﬁgﬁoqu 4 %f‘oc&ﬁﬁ@ Ny %hme{rf Lia€s tﬁ%nin'tdqg!s'tfgﬁning format. The

setting up connections wth clients, transmtting

daidacticanproctsssofhthet fresead mmeatiowriscludds e eldeenfodplgaymet sonversion

Al'l novie files saved in the dia server can_be in )

BrocesiANA R FOtERt IO BIOSE S o P Sk PTOSPOS QS I movie and

ebdveRt 1R ﬁfgs&gﬁc{gﬁ@ e PRAhARabSHOr SRAMAS. T ohe ERbodiment, the

control a for actual data transm ssion. Software
Bestaah cpmesetH.RE3+5, A'BOKE)26#) onvtReia¢odile fosvideoanoding and decoding and

vail able to co t, files cqgded f.or the present )
i B ol 5 Dl <A daPt COTT cSEndof GpRia, Sodps g decoding
daGodR! 8 BRitif1bans aRmRDSedCah BE o6 oF th® MPPUeftindakis. After
stream ng data into a nmultiplexed bit stream Myvie

prasdingt anshmuliipdexing dhel bitestreemcis payartedi igigoa irpassingrfpunat. The
BreSL T RO BB PG BB 83 pd B s oo

GoAMAMSIOPrRiCGRESEe AREaA beeatedih agudviadithige pr ocess.
The first process encodes a raw novie and converts the

encoded file into a format suitable for streaming. In

ggg ¢ rﬁ‘gel?de%gg%ﬁonf %ﬂa&é gﬁh? Wi%la\;ldébs &éﬁlgﬁ%@iﬁm witre gﬂi %gr@ changes

c for video codi ng an odi’ng an
anesdetdtteclaandus nyRBovidAACut dntoahiadlr pieced.e dVitliin eacids@ne change, one
codi ng, anqd decodi ng. Li kewi sg, the ltiplexing_.schene

A5 BYICkEY géms_ﬁ éreo?gﬁaﬁféd.& Gimmpy &S orgppiged hég fgtoryboard
AR dd B Sty @E gmﬁg bt Kk RSB SnH@NRIch&dn oBfrBspBnd to some

stream ng fornat. present 1nventiOoh may use sO
Redks rodwver. Bis!l featuoasmiaht ke drabies catt beanmipoted, fiches color,
in stream.ng format and the.fil.e.can.be saved |n a
HF0IFE: 494 SBHS o | POt EB NS RIES! eBPRRR B BircRsh S e pange can
Wish be ol BRiteIe I RBNhAL hRPmalBIE Esh bBBawaane AIRRIRENM Batabase for
detected 'and a long novie is cut into small pieces.

wowie databasshindexing anhetrégval.one or nore key franes are
extracted. Key franes can be organized to forma
storyboard and can al so be clustered into units of

THEREr a6 cARR Mahggeridhit elbdody) as dlusaated il Figurs 9 i resp@isitds for user
in_a novie. Visual features of the key frames can be

gepigiiation andy user agccewitofnformation management.  User registration can be

realized via a Java interface for example, where new users are 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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texture, and shape. The notion and object information
W thin each scene change can al so be conputed. All
woOhoas/ossder mat i on can be saved in a novie feat BCE/CA2004/002082
dat abase for novie databasy) i ndexing and retrieval .
The user account managenent nodule, as illustrated in
iﬁukl?atése SPESR I dALR foP the! Sfﬁﬁctf oRI6S HeAbAIHE AREIIYSE Tetrieval
count ormat i on nmanagenent. User registration can
imedulea Thsedodila dapldps/the itmebialsof T’a(scle@wé aquOé maoniese df a customer

rs are re ed to rowd formatio
B atses e e S FG o, Ry <1, S8, e AR e such s
%§§Wﬁfed keyWrd @ iRMB¥Ytass @bjectsNRaftRNVLARE Q4HIED, R QLARLfEMre search.
needs to be entered and sent to the media server for

Adndtirerdatabese canfbetsharchetagainst thefuseneneridigd icgteria and the thumbnails

SEEPLED i R O BBy g st T

E@forRe caf eg BrewtEeRs tiRimbiiels & getundre idBtfaﬂédTﬁifbmﬁhtlohfor click them
the user fails three tines, the nodule wll exit,

f or
mmdqaék apshprtahipe dihsy magulgsar allaw uses o finder b obmeoxiss that they
?Q@ﬁ%rsh enetdwtemgggg ghame and password. |If t_he user

assword arée acceptable, the user is allowed
to brovvse t he novi e dat abase and choose one or nore

b gy SSRTOR PSS sPeS U ochecisries nd s ever. Afier
VRIS ajfigﬁuglﬁ)eﬁﬁcﬁﬁg trﬁlﬁtlgﬁﬁ{nﬁgﬁﬁgﬂw tPBSRPRE G- m'uftlptl&‘éd bit-stream

user ree’tine ule wll exit, for
eithriphieg Ffgumatic. | Thensthe ditestreamfik conehiad to fhor sttcaming format and
ent retrj ev.

f ' f h
X nct gth?rg ngﬁg\b@nﬁ%q{eﬂ H]B ehiIpeeivep the @g‘ﬁfé%%gii% ¢ljent player

folll B&Weﬁsit bdck t& tlﬁ:tiﬁﬁlﬁﬁ]%ke({ Bitdtr R Whi¥R RIS tHef b%%frﬁlﬁltlplexed and
for a novie, several Search cri teria are avail abl e

sant b awliorand wideo décederk &nmaxbacki mpor t ant obj ect s,
feat ure-based search, and audio feature search. A
feature dat abase can be searched agai nst the

piffe B REGIS tedatd ddnehindcaits BdtRedniopdid seradr dnlielibglayer. If
mat ches in the novi e database can be returned as the

theanedia ﬁ@rgg][ doesTns reegieHBPD Capmigndnit bylg\,gg‘é(ayqa,@heck the incoming
%&rﬂl@ptno% Ly ?s ﬁ 1tn tﬁ@ r?%tleﬁ}lés %Qlfl QM oﬁﬂec‘?fon%{l&stv comes in,

e can al
t}&eﬂhsd1hc>sefveﬁ d:aﬁ c$1e<tk fHe mlaele ﬁebtaircdshteyselel ik 6t ican dandle this new
shortened tine period. Figure 6 shaws the streamn

pragess <l 1set Viewsn Qnsa AR SORRRCER A FUERT HE refuester d Thovie to the
?llén?r ot‘ﬁ'efgfge,?@ %a.ﬁl‘lﬁii}o g ﬁnt b'Ell Mo heldD 8P 8Ainable to

0] gener tiple
process the request. After the movie is streamed to the client, the connection 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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with timng information. Then the bit-streamis
converted to the streamng format and sent to the

woho@ssqkayer. When the client player recei veBCTITA2004/002082

bit-stream the client playler will convert it back to
the nultiplexed bit-stream which will then be
?cg'l;[irﬁuf: ts’oE‘le%@&sﬁlﬁ@e@ PHantd \@iﬂddeosa%lﬁfo‘{ ipfle Bad&FRE Rtions. After

ack. Figure 7 shows the data communi cati on
ﬁeish\iag rplayl’oaclmethc alaybackemode avitl| ieeset tploffy eThe kight kide of Figure 8

S ChiTo L RS SR R PERTRY b o e

WHeBRlplH) tffind MRERIRINEWiH QAN G JIANfneHNESE the@E®Sand play the
in, the nedia server can check the avail abl e resources

meviseeWhen jat stepagorivama] ¢ &s 1epeiehdbe pwepnésnovie ikl e siopped and the
ﬁ% P%IBFG%’) Vty]llle \e/:vlrr(l:o%ré? etgo esrt%? g)é‘sthé ?3&3&% he 819 lﬁeﬁgﬁg command is

flcbiobd, fhbayefent haviet Repaues at ger Mefent @oﬁﬁaﬁﬂ €When a fast forward
process the request. After the novie i s streaned t
eqremang éﬁwfecet"ﬁé EdhneustPBRT penlielniashrivat to %rl\féarme then the

@@Q—g{aﬁg{l%'a‘?ﬂl & B ¢ #é&? Qﬁlslﬁol-fo%tvelt I'iﬁtﬁbekl\i\g&lﬁer wants to fast
h can e saved or ot uses he novi e
furayhlxo ke Riod Bdeander, dienrthel cllient ipkayet hagds toafetdh ane d1‘=|t*gm rezoBstructed

nd c haye t t hr eads _gssoci t.herewi t h, I eads
4631 TETR e HEGHR | ETVeThy ALBE %adgébg’é%kwﬂﬁ dg deceived, a

1\! hruefed prr?ﬁﬁ% ok Em I %ﬂle i8588heB. t@%ﬁﬁ&h@ déé}ﬁlr@?ljbéé% When an
ormation fromthe end users via the client a
a"}heccmmamcbis receiedntitéadm end Bi anc teudmatsidamd thet @lmhplalm exits.
fast forward/ backward, and exit conmands. Thread A

checks if the current playback node is set to on or

ReAdorh frable ée%x&lnis thd) ﬁﬂﬂiftyh bﬁﬁdvﬁed/\%)llailerdt@%ﬂﬁaﬂer@ a different frame
current novie file and he novi e; otherw se,
frompihe| cuteent (ftamilq]g Snwe;eﬁlet ﬁéeqj deaois rige dppically organized in a one-

backcontlnue c S
Bl PO et S B P AR HE O RpuhSRRT o 8 ) an
fdsﬁb/é@ﬁﬁz&rd(toheevﬂh@man}( mode wil |l be set to off The
right side of Figure 8 shows the work of thread B,

whi ch accepts control information fromthe end users.

SR RO TR M SRAP Y Flicpblacliy erlacd 13p B ftmes for

eoimpiacthes the pivste@ecddee) wuurdelmet abie\to gumipl tb dmaﬁttmp)péndme and
and the file, pointer ved to the start_ o
Frsymg th Wewdanqo%elaz%@aﬁﬁerp P &c¥oR AeIUeRE Sl fres as 1

;T‘g?rﬁ&grégér}pﬁ%iﬁl%‘%aﬁ“se&g SsGHEEARE RS Il LRew YRR Rqh&RE 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
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command is received, if the custonmer wants to fast
forward to an | frane, then the information is

weavaisioafdoe i n the | ocal disk. However, if the eQTiR®04/002082

wants to fast forward to 42P or B frane, then the

client player needs to fetch one or two reconstructed

6 105vRing fshowR & BfpiclR WBESOHISY seqW¥iRB, AhéRShe RAGK N Hween a pair of
command is received, a reconstructed P frame or an

rieamesiis 1oBempsied to start the decoding process. Wen

an exit command is received, thread A and B are

termnated and the client player exits. Random frane

search is the dBBBPRBBPBBBABRR®I BBBFRRBBEBBEPBBALE t O

a different frame fromthe current frane. Since the

video frames are typically organized in a

' ' I e ’ e

O RS o BRRL B LA BB REEHEY JCAL Brames. The
MPEG efaimilg RREVies laf tredeefy bétmwaee ther camptradsion Ieefoan@eei snd VCR
ind§ gg&gntly encoded using |I-frames for exanple, then
PHE«‘IBP 1t (decoder) would be able to junp to an

arbitrary frame and resunme the decodi ng and play from

there. In a video sequence with all franes as I|franes,
dhempyesentimeention keaps evassegusticas tfong givémvided aschiveavon the media

video sequence in FF, and REWfuncti ons. Howeyer, due

e RO s Salich R s ns pahesoE i A 9 e for normal
Hefidibavh BPbaRB  Aikdt BEuMIERR ilRe sbihehcd ¥REPBYide the data for
met hod. I n the MPEG fam Iy, predicted franes
{qplizing dd'and MWdinetionsct i onal frames (B-franes) are

used to achi eve hi gher conpression. Since the P-franes

and B-franes are encoded with the information from
Fherstrodrthing sbwaes stditst Wh \andePari € aRINEEhtaih$) @¥rafRE MMy at places
be used as the starting point of a new video sequence
Wﬁelppc% fogeet Wissein this gongepiGs shewn jo Eigpis® t s t he

FF and REWfunctions by inserting |I-frames at fixed
intervals in a video sequence. Upon a FF or REW

The ueksk sequeacectomtains planghmblevinddx framed €S-framed)ao Regoesthe FF and

-franme prior to the_ desired frame and resune the
Bﬁ&ﬁ‘u‘ﬁ@%ﬁ? shpyynsin HigueqlG gweri@te REtVeen g prl i Syfseaes can be

A SR8 0 I DL o RS,

| BBBPBBBPBBBPBBB | However, |-franmes usually have a
b?lrvi'rei‘é ity %Rcro%%ﬁc’é %rnocres?st, 'Be tsgga%iﬁg as%(cjlueBrlc]; rc%.n Se' CJCE:% 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.
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MPEG fam |y provides a tradeoff between the
conpression performance and VCR functionality. The

wonResaiscok nvent i on keeps two sequences for a gPCEITCA2004/002082

vi deo archive on the nedi al3server. One sequence,

call ed the stream ng sequence can provide the data for
normal transm ssion purposes. Anot her sequence, the

i ndex sequence can provide the data for realizing FF

@heh, RNiffarroté betsvee He rstanstmdtedyP Soopeeanckths tevonstrugitadnl-frame is

an | -framne, contains |-f s only. at places r
et STEeTar Ahararrodd CouBRaberS ERGH e lossess-
EAQUER differcHeB, 10B6B¥r HRHURNERNSoseai I TPars@aits BRhe tHe@rXplete set
frames (S-franes) to support the FF and REW functi ons,

edatmofuhe Srir#hgure 10. The interval between a pair of
S-franes can be variable, and is determ ned by the
requi renent of the accuracy of a random search. During

Sheilene asl BgtodimCHosess] the detddeantdy wediienas ieddx RQuence while
coded as the primary sequence, and the index sequence
eepeding te sroaming SELENFs. sPaRmAs Hif SQUERCRIOCHp, & Saffgame in the
{nr&]mtt hs%gﬁ&lgg XeanSHe! Q%ﬁgedc %ﬂh&efrg F LY 8 8hE NG 65O PRame of the
-frame or froma P-frane of e Sstream ng seqguence,

bidanting ségueroea bl fistefam aThiframe e dtherdecoderinhdyusit matasearilp need to
Figure_ 11. The process of derjving an S-frame from an
prostigs e Bfigmes dthe e Isptieny ity e%%ueiFFFeasﬁ eEefing process.

i nvention copies the conpressed |-frane data into the
buffer of the S-frame. Figure 13 shows how an S-frane

Figucke rl # vehdwE rthen derivafiommw . anFB-fisirey frotth enrlefltons tin utsteding while

ormof. this P-frane is neede apd it n be acquired
feie Phitloredenbe KoTGsison o8 Sarim? am P fPie. encadi ng
routine. Secondly, an |I-frame encoding routine is

called to encode this same frane as an |-franme, and
She Srfiparte dariied dotrh antldrasemeandwsseried by eanapressed §orm, whereas the S-

econgtructed form Then, the difference bet n.the .
ARGt e S0P PAtarean Ve Pioil e RRP R (Pl Since the
fRbedthrted dornl heguifts hehaager &afghsparcsie thetdohpugRed form does,
| ossl ess process. The | ossl essencoded difference,

théyervien Uit ke mppesThsetos gare 1 the spaee graied foyr Rrdtamfederived S-
ﬁ?xﬁ@g%}aﬁqegff{)lg gliesﬂ%%ﬁ% %{a’g%%% énfds@ggossﬁsgncé) rebfort E’tﬁ% teoxsave the

encodi ng er nee to derive an |
seaheneedwhirth@es, which can in average reduce the required space by 50%. (2) the
present invention can produce a sparser index 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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decodi ng the stream ng sequence. Sanme as the encodi ng
process, an S-frame in the index sequence can be

wdeoiswsskoei t her froman |-frane or from a P-fr ageaab004/002082

t he stream ng sequence, but4 not froma B-frane. The

decoder may not necessarily need to produce the

Stre AR thethiddhe of 8 PRfrhR6 8édueice drll EIRINGE BRAGE Ah&li&ny errors,
encodi ng process. Figure 14 shows the derivation of an

$of el rom an | -frame in decodi ng while Figure 15
illustrates the derivation of an S-franme froma

P-frame. The S-frane derived froman |I-frane can be

daVviedstieAmiipioess ethe feat dted Whedgiag sbhgenSd stored dlethievedlia server is
froma P-frane can be saved in reconstructed form

Srapewitief fo thecgaiplayded form requires nuch |arger

st orage space than the conpressed form does, this

system uses two approaches to save the space required
BihePelfent payde rdevedts She areesdved atiednying 1seqiidnee, ptied @ntthe same time
i nvention, can use a | oss|l ess conpression sfep to save, .
PEAYeFhdey seernge pRd FioEEs thif gﬁo%iﬁtor%eé{?¥wﬁ§é5001ated with the
@@Q@ge the required space by 50% (2) the present

i'nvention can produce a sparser index sequence that

can be created during the encodi ng process. In one

di t h t i ti ' | i : .
BPeano BT suls b mBIRRa B orth B S REnhrineifas e gohieved with
heprddbit indb @iy Sfppdset@s aibdiny bRy e GhafMehdthe bRke of ‘Current
exanple the tinme required to join a new data stream
IFrarge dHM0. t Pesantsl his s ¢ stypeming appligatice, the earenbdiame is placed

' ' ld_h t l.east
SRAREE LB BUCNES Rl AT THL BT s ARG Bl oo

lsedrgieifng £diRs f&-ah@drR Sranictact&s.UTHE Vialid RBW 7onb 2 Y@ strts with the first
fixed insertion rate for I-franmes. Therefore, usin

. : g
f¥Encatdr @ it thm suentt irame andthini ks, FI& zpae d20 i fgenghe current
Sl H‘Bnﬁ{@ Hont %Pd b1&né bﬂ?fgféﬁadataepa%gd.' g éﬁé(&fcg,n}hef ﬁjésent invention
exanpl e using I'-franes for scene €hanges, and
dafinesed Deah [Apngd36r attherdroat S&ad phnke bufferyd deandgo forathe sake of

paired S-franme strea this manner_ the client

ﬁmgyﬁwrpl%ya# e viskaafiesine ? Erséﬁ’rﬁli‘ Hp?fﬁféorh]&sﬁ?ﬁ?n performed.

channel streamin the mddle of a P-frane sequence and

conti nue decoding wthout any errors, for exanple. In
tWiersthe elaamit playpr roeives a tisve repegideda §Froperation, it Gicp elecks to see if
@ﬁq"@?ﬂ edSﬁ%é}g ?s_ v@ﬁlqilna%hes %ﬁ/delg F Izc?c’neF rlfa ynessﬂhtetv?a%tetdofresmhee 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 client player decodes the received stream ng
sequence, and at the sane tinme produces an index

woeemsmism4and stores it in a |ocal storage devPCECA2004/002082

associated with the playerl5Figure 16 illustrates the

met hod by which the FF and REWfunctions are achieved

W th the present invention. Suppose the decodi ng

process is currently at the place of 'Current Frane'

T0B. raaémamerchhueslmlquealssnefm fogasppig Cdisirdrted’ H@,ecause both the

current fra [ wher e buffere

G Phystant P isRLParer TGS SREGhiibAat fisd Yffte. Givena

Zﬁe%[ffchP“Sr RERefequsd, handar SRl 2661896 foubdeiMel inthRBAI index
ne 110 starts with the first frame and ends at the

sequeregstoffthe plient player oreinvhe mgdiaserishe indeg spguenegnyt Hie end of the

pgrﬁ&)erc%ersf rtﬁ? ae(rzlél uszalh gatnhllia%t gcgﬁ lg{en%ﬂgﬁ yifrgrgé%e Qope%t&l their client

beger %f@ lllﬁerlﬁeﬁhe’ﬁ pmipe?e‘sr Gl’HerﬁBﬁ: ofheh hlee {maf;v%e md:hdat}& same video
range for the sake of snoot | ay of the video after
epetosibs seqond picarll 5K g V@éﬂﬂ%@.ﬂf Bl %lavamé% lpgadly.

client player receives a user request for a FF
operation, it first checks to see if the wanted frane
s ont tehibodinikent \eaktory/bbkrdzsngenetatedy egherdima staryt boarflriarseshort, for

nurrber is sent to the nedi a serve §F A serve
CHHDIIE 2T TS, THTAREY (Oh 3 mp g which OW%T%{%@*R%?PEH“W@S of a
AN 1 gﬁl 2604, tP'%@]glg% v@efnt thb& a e‘h&ﬁmﬁea bf‘a thovie before ordering.

conpr esses f or mat e client. ce th data is
fThe SIVHD! systére actording tp ltlzypresaié drogeton tﬁnsal@w therraewigrd to preview

The pl t h t
?we%caz%oaarﬂ R R o e e ERR A BT A D Mer i rugpe of e
gtﬂasrdCisl t8MHlloR} FéSers totfaw fofwefrd[b%&k\ﬁdﬂ@%ly ﬁ&\?bbzﬁﬁ&init instead of
ex sequence to see if a 'close- enoug rane can

rﬁ@rrtedqyrfajam f Maseovehesopsdneasingscaty bﬁr@tﬂ@ﬁﬁ baged gyedherstpryboard and
lngtslrﬁeéfc h’[ee\\é/\al 0 ImoS{/‘ieec;l,l'lc nggre 1fzec{10 a request is i _S,sued

Ver to oad an S-frane that is
nearest to the wanted frane. In both FF and REW
operations, the_ downl oaded S-frape is stored in client
[511 a9 embofiigreaf. f@@caea@rétlw pEp sterypeard duplyss Bregettensy Lirst, some

t ee?:]]gm %%Mg%gr re {%HCtS s%%&éntre?g):ﬂg MRREGRB shorter video clips.

I's T tributed
Wtbﬂlﬂ&@, ltnytﬂﬂarhéEarH&ﬂoanm &achmnﬂeb kBp bhiedrin mmeyhrw or medium
Erow partial data for the index sequence.

| .
L i ptitions uskeay Celibettine 8 (EATEH SOFTiE o pahe or other
l?@atﬁr@é;' B8 Slad}is. SRbdehEent19CahighBIRYel semantic analysis can be applied to

the segmented clips to group them 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



10

15

20

25

30

sequence of the client player or in the nedia server's

i ndex sequence. At the end of the play process, the
wenwsussi4 can have a conplete set of S-frames BCOICAD0@002082

their client player for |ater review purposes.

Therefore, when the viewer watches the sane video

‘éﬁéﬁt@ NEof @iarﬁﬁl@ ﬁ %C&iégt fe'qﬁﬁ'es Rioh okt r}gr\qde%gv\{hfe%ﬁtek Q&P send base

be avai l | ocal y In One e odi nment
éf!}’@r ;stm@moandserg@n@anmnedayemmem Othewoyise, bulerdai dieat only wants

Tkl skl SERER, fho oD b s PR W a7 Rhngidgo plaver

R@’V iafso BeoYI® t6B3ech@Ncdliblé SBit-rdh@ResRbrdifke do Othe @network traffic.
novi e before ordering. The SVOD system according to

Noemplpsthat viden @lﬂb’ﬁfowouhindlapllaﬁiwh@ hédepi Biveems thap thy eli¢névasks for,

0 b [ ther to or
DR SV o TR LBk i 05 Sl 3 Bl BEr Bl i ver
alohQwhey clhame rpdayted cﬁ@ﬁbtlﬂyoﬂhé\ﬁipdﬁmﬁ KWIdtolelﬁ tseniy BRBMe layer bit-
uni t |nsiead of frame by frame. Mreover, sone

SEEREX I N5 e ¥ths @etytark fordd based on the st oryboard and
intelligent retrieval of novies can be realized. In

one enbodi ment, the generation of a storyboard

iAfteo| presesting ed the epsvie kilipst sceao mhasgeeindoratugiogeand key frames are

t re I| dto nt a.l nmovie into
Kobler Wictote PE et Ry bRRIERARe medip SHIEwBe. dr thigss @s well as
fvfsﬁél‘ Rk ¥F E@}Dfr&héso cﬁ@ﬁ@gseﬁrhs%{?@f@es t9\%REh Brdhd Hiolvfeg ©F interest.

i nformation, such as color, texture, or Inportant
dﬂﬁy@@t@ iyt be asgemsl tr movierclipsaby rcempufemrprexmmlgewnh human

BHRRAAT Dol iR g% PR R AR ity ook sciemifc

BRERY, nﬁlﬁ.lldl'c BboleY o Nithdys. | ThedoRhialesbnteAh T 1@ Cﬁ&h@ﬁ%ch as color,
wants to get a general idea of a certain rmV| e,

txmrguandk PRiceis.ogmiebs Peirastask hy antomeatia egmipfuter rmymslegy Color and
'te%u?% e3h %g deglg oA %'le?we t S det al| Sgo%gl(y‘%?agg}o?? ?S}Cﬁ?&t task is

ranmes ana eac

aowew yxtigsidbdetsefroptal Iﬂi‘ﬂurlahsdenst mmo@glaﬁbﬂ ®Bocess can be automatic
appl i.cation, Current stream ng systens allow tenporal

SLeemirAUqmaFicy Where SRR QRERHRISIaR AT t he wavel et
bit-streamat a certain point to achieve spatia

scalability. The present invention offers another

actat pd)pdl:ittir;g, anotber avhboclimerst afehé erbs@hNRnantos peilyi Alow customers to

BB T Rl R0 i Tl 2k i in
BASBvIeRYRih as comedy, horror, or scientific movies. They can also choose to see a
movie with certain characters 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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and enhancenent |ayers. The server can decide to send
different layers to differentclients. For exanple, if

wa 20dsi08sa04 r equi res high quality videos, the SePZEICARENZ/002082

send base | ayer stream andilgnhancenent |ayer streans.

O herwi se, when a client only wants nediumquality

%{ﬂ@ %allé ﬁcﬂh‘é%ﬁm‘é é qﬁhltﬁ:@%ﬁgtcgﬁ ag laé ¥fa sElgref fo send one
e video ayer can a so be a ecode scal a

bopy ef areanedad cwmvit togp group lo€ custdnaers knsteaglf dfi sending one copy to each

rmal 'y . the video ayer wouy di spl ay t.he video
SF P {hist o End! ERe e dSRe e gne s aipa by S R gnake full use
Wi g8wioie basiwiRihk for $xdple. and the transmission speed i's
very slow, the client player can notify the upstream
server to only send the base |ayer bitstreamto

:[ﬁe)‘{}’f)‘é eqetrggdl ys%\gé%slt(o 8% wc')Af L erkll[J d-OI% ﬁS| n%ﬁ%f totcﬁ%ﬁ%a computing

ona

gy fterd\for bl of thevedih sé‘r&@r bx%bu;S@ér ardl cﬂmaublay@f ih h)@ddﬂwp@wde the
dat abase. Keywords, as wel | as visual content of

key
@mgaht&aﬁer@eﬁeé sheveasAs Harkids readilyeanderstoqsh thqq@mctlonahty of the
i_nterest ywar
TRESefl LS sorKEXIRT 66 GLE 92516080 LT Sysem o
BQtlomlamah@a pdvédedtni esollzatiobef watpagiap isggens.nt o
conedy, horror, scientific, history, nusic novies or
ot hers. The visual content of key frames, such as

Rk Ab 1o WEEt bR LRraﬂEiesOQﬂl %gtﬁrﬁatl&la(‘;f ﬁ{@ %@s@foﬁ OoePMrmance achieved

automati c conp pr ocessi ng. [or a texture can
Iveithd e bm\bodhtnenh oﬁtheqbrai;am? eﬂn;enbasywlnmcme&Mbpmmlmneel randwidth is
go(sjls:u%} a%L{: reml-ﬁ]?ege %B&g‘\év?qtlsgﬁ% o a(i %Lﬁze oP I%8‘){740 at 30

%%hgggg¢c or sem -automatic, where a hunan oper at or

may interfere. After popul ati ng, anot her enbodi nent of
the present invention may allow custoners to search

for | hominNais thewViReudig Qilke | oVERAwHY GEbr  exRiyFspaiity (80:1)
t hey| cBH R5SEPr y PFSIKi ndD"{if'FlOaFrow 5y s@&fﬁ“‘“&% co'ji%d),]j";vl“mlgad

hor r 6T gtz st etk MPVio8ies | SVl 193050; CNIRYE Tt 902 sec
see movi e W T certal characrers tney I Ke or

novi es having other desire teristics. The
intelligent retrieval capagpﬁﬁﬁgqgan allow a client to

find the novies they like in a shorter tine, which can
Mdeifolporingniblé provides systah epeificatidtdl dccomling togone @mbadisieent of the
be a feature of stream ng video. This feature can

RI9SE0) IRYSRUOBI e users to share the Iimited network

bandw dth. There are some scenarios that

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



mul ti casting can be used with anot her enbodi nent of
the present invention. The first case is a
wonoesdss®i i Ng program where the same content PETARAR004/002082
out at the same tine to nmulgiple custoners. The second
case is a pre-chosen program where nultiple custoners
0 { a t
Ry By M kD oG (ALARE] W b BEiRETRY the same
fay be sariet danandwagofechofariatiens remoeto tearegarded ag hds;aimare from

novi e _around the sane tine. Itlcas can all

he Pyt sad veaper R HHCHID: Brhy svcfhwc’@lﬁe% g boo h%Vlous to
&;@Mﬁu&f i HRE QTRES ltdRe§ad 1 iR REE RBHRRNGhE %Bf)et & 8R%Bllowing
0 em This type of feature can increase the

deimwer ' s capability and can make full use of network
bandwi dth, for exanple. It would be readily understood
to a worker skilled in the art how to design a
conmputing systemfor each of the nedia server, web
server and client player in order to provide the
functionality identified above. As would be readily
under stood, the functionality of the nmedia server and
web server can be provided by a single conmputing
systemor optionally can be provided by a collection
of conputing systens. The follow ng table provides an
estimation of the conpression perfornmance achieved

wi th one enbodi nent of the present invention, wherein
2Mops channel bandwi dth is assunmed and wherein these
estimations are based on franme size of 320x240 at 30
frames/sec. TABLE 1 The follow ng table provides
system speci fications according to one enbodi nent of
the present invention. TABLE 2The enbodi nents of the

i nvention being thus described, it will be obvious
that the sane may be varied in many ways. Such
variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such
nodi fications as would be obvious to one skilled in
the art are intended to be included within the scope
of the followng clainms. WE CLAIM 1. A vi deo-on-demand
system enabling a user to nodify play paraneters of a
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sel ected video signal, said systemconprising: (a) a
medi a server for transmtting the sel ected video

weigsakseosai d medi a server generating a first BeTica2003f002082

searchabl e i ndex franmes dut9 ng transm ssion of the

sel ected video signal, said nedia server storing said

W st @i es thereon; (b) a client player for

recei ving and displ aying the sel ected video signal,

said client player generating and storing a second

seri eA videseardehmbd eystachegndbliages usdietoemodify gilay phiamaters of a
pl ayer ~accessing said. first series or said second

seri e¥eleghe Y}a?%\ BRgald YK R chabl e i ndex frane

ther efyom LML %@ﬁ%lptfop{raﬁsn{igcﬂ%eﬁfé Riectdaevidss rsﬁér%l, said media
|

nodi fy“the play paraneters, s requi red searchabl e

i ndex f r aneerperogentiraiinga an éwst sseaies | ofy spothable dndeki dipingy during
of the sel ected video.signa sai d.nedi a.server and . .
said cli en&aﬁnélﬁsé?n %&hﬁgsggeﬁlcfpza‘ftl‘iﬁl??e?%nag’osﬁﬁeg}eégi f5yVe} storing said
conmuni cat fea seeds\Wdéon; 2. The vi deo-on-demand syst em

according to claim1, further conprising a video . .
dat abthde opehentiplaveyios seqsieng prsl displaying dresselastadeyideo signal, said
sai d video_gda I Si . r.al j ty, i .

sel ect abl ecgﬁnﬁﬁ%%ﬁgénr%?ﬁg{g Aﬂ@gs@ﬁugée%-sgér? ln ges ﬁgfﬁsdxgg‘%& é?rl])le index
accordi ng frameb ahérech, ssierctiem phiyel utcdsssg ishidt fiest wWedeo or said
dat abase are in an encoded format. 4. The .

vi deo- on- d&faRd s¥ies rafhoRieyPE Pt dsFaichable indgxfipge therefrom
conpri si ng : i :
cai d moci a0 G2HH 8 PRRAOERS (PRI KOG AR Plog balshters said
plurality efquaed reatkdlé dadexr dsmenpmvaling eneewr staping point for

of the pluraljty of extracted featyres. are,.associated. .
i th one. oftspl e SEePRS itk et 3¢ FhSuE 3688 B clien
vi deo- on- d?{&?@xdbéﬁg%&mt%ﬁpd’o%hé@ed By &t&hMuflicatbeh&ivbrk.

said pluralitfy of extractéd features provide a neans
for said user to search and identify a video for

sobeegyen oLl SR8 G B AP o i
ext r agitgbhst e apetadvelP. co\?ﬁ?&dV v6leQrid® NmeEABRGvEY Sda@dn video database

according to claim4, wherein one or nore of the
comprising a plurality of videos selectable by the user.

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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plurality of extracted features is either a word
identifier or an inmage identifier. 7. The

woRdBmssa04 demand system according to claim4, ROECAR004/002082

one or nore of the plurali2y of extracted features is
a novie clip representative of one of the videos in

é.he vigeiddalalkReend Systdh cVdrdRg 16 Bt4a R Rehesdif bREbr more of the
according to claim4,” further conprising a video

pr odugluiadity abktraeted &eatens sctiither aeweld identaier @r ¢f deags identifier.
into an encoded format. 9. The vi deo-on-demand system
according to claim@8, wherein said video production

yrodul ehd idbheh-deRARE aY@emSREGHdR!H aliiRdl, fvetadirein @8e ofl thore of the
The vi deo-on-denmand system according to claim 1,

f ur t helpradignpf edrasted foaures ave Bonic diprap@reiativeod gne of die videos

provi di or controlling user access. 11. A
nmet holcrlltﬁg?ll%ggg%ﬁaﬁé a user to nodify play paraneters

of a selected video signal in a video-on-denmand

system said nethod _conprising. the ste f: (a .. .
&g; ablhs mdlﬁg-oa-dégﬁﬁé év?tpslﬁl %Ié?r%é&qtolajﬁﬁﬁﬁagg@?é é‘%mmﬁan%a video
client.p &%’o rrﬁoc{u@ er%ﬁ@déﬂll\lg]%ﬂCH)bf S44 @T&?Qhﬁo Bh &Y®Hed frmat.

request fo e selecte €0 sl gna romsaid client
player; (c) transmtting by said nedia player, said

sel ected video signal to the client player;,(d . . .
%enerytler n\ﬁd%fhﬂn'a?‘gi”? gYarem rAgpording; E‘g cg%/mg ear 8‘??8‘8}% said  video
| ndeXyfHadEsh AYdl O RirIRAbehePI1EYAId WilabRd fEAmesl tti ng;

(e) receiving and displaying said sel ected video

signal by the client player; (f) generating and

ori a.second series, of seakchabl e .i nde
The oFfie fidkrayirm 3 aBRg 1 G Lo R R BipRes @ user
r ecei ¥dcontMataBemenhti BodulPfryesvidiag b egsaas fortoonttllihg ¥ser access.
pl ay paraneters of the selected video signal fromthe

user; (h) searching said first series or second series
L6, oo M SR P PRI I, p AP o vie
signal in a video-on-demand system, said method comprising the steps 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;
(c) 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;
€)) 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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poi nt for displaying said selected video signal; (i)
di spl ayi ng said selected video signal fromsaid new

webtenstissg4 poi nt; Q term nating said connecti onPOBICAR@IZ/002082

a nedia server and a clieml pl ayer upon conpl etion of
di splay of the selected video signal. 12. The nethod

accor ajmn g gtte??]féllaﬁﬁ%}s) M&Elg '?)ef’wéeﬂr hRdils ?f’vep and a client player

perfo searching a feature

dat abase hbypoa ameqﬂetlcmaafaﬂﬂpbmaﬂﬂme stiacatsbiadeocngmmli si ng a
plurality of extracted features, wherein one or nore
of the plurality of extracted features are associ ated

¥ th eRemethod aBbotinlg thiclfh Mi deRfein Pridr ¥l #§OL YaLfaRASE the steps
(bb) selecting by the user a desired video fromthe

vi deoofdat abase based on one or nore of the plurality

f ..
o oS S e bt PP, WIS PG s

13. The "Eﬁlhﬁa%tyﬂ@ﬁ ek@thdiel teanfésdivieteln dﬂ@&i’r&hdikepfﬂ e pl@rality of
step a) performng the step of authenticating the

user. 14. extaciedtifarescae esionigtadowith ang of 3 plikaditijod videos in a

prior to s hentlcatlng the user, performng
the steps %ﬁ&;?&? e%codlng a plurality of vi deos for

subsebent selgcting rhysthe aner 2( Bésn&dwmi'ﬂg) ﬁamdthe widzdedhtabase based on
videos 1 n the video dat e%\f( fy| ng one or
nore ext r aieedy mer&tqusp “Y & ré?te t"ﬁ?sur ality of

Vi deoﬁ;a%( dﬂ‘a&y{t{l}l §ai d St?&f raChRdsdi&atHNRRo sn%r?al from the client

searc l e co ratlo I'n the features database.
The met hodplageror d| ng to claim1l, wherein the nedi a
server is connected to a plurality of client players.

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:
(2) encoding a plurality of videos for subsequent transmission;
(b)  saving said encoded videos in the video database;
(©) 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.



