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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
20  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
25  years. 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
30 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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i nterna@fi onal standards exist for the provision of digital video
content to@%a?esn?rﬁe. 6,055,560 disclosing an interactive video-on-demand system that

supports functions normally only found on a VCR such as rewind, stop, fast forward.
In addition, US Patent No. 6,020,912 disclosing a video-on-demand system having a
server station and a user station with the server stations being able to transmit a
25 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
30 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.



Current inplenmentations of these systens are expensive, rely upon
proprietary or inaccessible networks or cable systens and creating
the net result of systens that do not provide the conbination of
attractive price, nmeaningful functionality and dependabl e delivery
over existi ng networks. 2 This background information is provi ded for
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video signal, said nedia server and said client player
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server and said client player being operatively connected by a communication network.
20
In accordance with another aspect of the present invention there is provided a method
for enabling a user to modify play 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
25  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
30 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



di spl ayi ng 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 nodify play paraneters of the 30 selected
vi deo si gnastating moitidoudisplaysigasachsalertahvided isigatl; slesplayingosaid edlested video
series for a ri%Ui%ﬁg sear chabl e i ndex frame, said required
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vi deo- on-denmand system 5 according to one enbodi nent of the present

I nvention. Fpgr e Alus§a@s fﬂl@‘éﬁéﬁbﬁgrﬁﬁﬂcﬁfre the SihR@MP Wieo-on-demand system
vi deo- on-denmand system according to one enbodi nent” of the present

i nventi on. agoEingipeng embodimsinpekthdipeagertrindationi ng t he generation of

a novi e database and a feature database according to one enbodi nent
of the present invention. Figure 4 is a block diagramdefining the
operati on ofighRe lisefloRahiayih deﬁBlétﬁ:aﬁrﬁﬁ%K/ﬂieG%n-de&aﬁﬂ‘@y@élﬁ%@&dfﬁﬁltg t8fone
the present invention. 15 Figure 5 is a block diagram defi ni ng

on-11ine i nt&Mpqdyaent of ghe preseal inyewiingdi ng to one enbodi ment of the
present invention. Figure 6 is a block diagramdefining the process

of stream ng novie content to a client 20 player fromthe nedia
server Hccofigimd iso bloek divgoahh tefitingfthd henepatemesita movientatabase arfd 4 aire
71s a b|°§¥ %%agranldefiningngh& progﬁss of data conmuni cation

bet ween t he@13haeH 4eCeiingio ong gmbreimant ghthe prosgriring@éieRdi ng to one

enbodi nent of the present invention. 25 Figure 8 is a bl ock diagram
defining the novie playback and control nmechanism according to one
enmbodi ment IGgureHds prdangritiagramealefiniog thdogruateondfithd ust natoast modile eamirdigg

sequence aqgQLdbRBobihalSr AEBRILTHNenlbn ! Ne Present 30 Tnvention.

15
Figure 5 is a block diagram defining on-line intelligent retrieval according to one

embodiment of the present invention.

Figure 6 is a block diagram defining the process of streaming movie content to a client

20 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.

25
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

30 invention.



4 Figure 10 illustrates a stream ng sequence according to anot her

enbodi mrent of the present invention. Figure 11 illustrates a
stream ng sequence according to another enbodi nent of the 5 present
invention. Figure 12 illustrates a strategy for deriving a S-frane

from an | -fFigwe Htdbistrpiey aostecanend ccljuered acfording tpramsthet einbedimténorof the
10 Figure 13 iILustrates a strategy for deriving a S-frame froma
P-frame acddrdi @V?gmghe enbodi nent of the present invention. Figure
14 illustrates a strategy for deriving a S-frane froman 1-frane in
decodi ng aqcordinq to one enbodi nent of the present invention. 15

Fi gure 15 ilipwst Hatlbistrates tar sfreaging sequdned e¢aogding 3o fangther fembrdianent of the
P—franpsinlﬁg%gg&gﬁgkﬁccording to one enbodi ment of the present

i nvention. ‘Figure i'Tlustrates a stream ng sequence according to
one enbodi ment of the present 20 invention identifying the

generation of an_index sequence during coding and decoding of the
streani ng deguencelllugiatoy » stategsém ¢erving oS- IFIQUERT (LN IFhaccording one

i nvention Qﬁﬂ%ﬁﬂﬁ%ﬁ%fﬁ%ﬁﬁ&%ﬁ%ﬂ@e t.hod for providing enhanced

features for stream ng video-on-deimand systens. The system conpri ses
a nedia server and a client 25 player, wherein a user can select a
desired video fgédhransnission &%o the nedia server to the client

I

pl ayer Por <LEHE iralfs aptteaeayder dereving ad-frpme drpan a|h-Game geopyding tqeee

system Conpiyodfserd ofBie PRE M &idfonenabl es a user to interactively
select a desired new starting point for the display of the selected

video signal. The nmechanismis provided by a first and second series
ner at ed by

of searchall.e i ndex framnes, ereln the firgt.series is g

the 30 rrediq;lég%rgﬂgeﬁluﬁtﬂ%?%ﬂ PR e e Sh’%ﬂlg%lf’é)& &8 Tirgeo 13idgreding
and the seceoddiaglé 66 éfibodMRET FitBSpRYerk N eflibeNt pl ayer during
recei pt of the selected video signal. Upon receipt by the client

pl ayer 8f the desired new starting point, the first or second series

are 5 acc isn; 0 'gﬁgt'fy quig ed sear chabl e i ndex ,
frame that %Eé_g? lrse%@étg%%\ 2 %t ae for de?ivfn% M E8me S5 % ?-f?ame in "decoding
according to one embodiment of the present invention.

Figure 16 illustrates a streaming sequence according to one embodiment of the present
20  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
25  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 sclected video signal. The mechanism is provided by a first
and second series of searchable index frames, wherein the first series is generated by the
30  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

5



desired new starting point. Display of the video by the client player
subsequently commences fromthe required searchable index frame. 5
Figure 1 illustrates the general structure of the systemaccording to
one enbodi nent of the present invention. Initially, the end user
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convey i nf alesairition. sifiche agb sEhEr 221%64 Cn‘leswd‘lish th)adiﬁneafﬂ@h it can start a client
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or uponlen "ﬁ?évrw ayissug R SENUT FRaupit 49 ghe media spyseancha cewivgben Fghbe
by sendi ng @tablt ERRDRMYE0 THENichP r?tlafér TR fheS RIME! seld/BE MRY f rﬁﬁﬁtvecfata

will then close the 20 connectio For the stream ng contr
enbodi rrent C@fnmmqblpassarmdy awd e war may cheese tidplaRégalise i msedst Maequngly
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cuitable  prorbEbFOPGhE R Gbekicy BERYHGribumE ST bl e gl some
actual dat a{da[-ﬁﬂﬁfﬂﬁnspbﬂt@rﬂ@ﬂ PZ&oEélQngia&erat%kgﬁ@ﬁﬁﬁu{r 'oEIﬂme (QoS)

aut hored Real -tinme Transport Protoco
| ayer ed3on feesthaglf amCpuppprighe tsnmha@mzat@necfff ff@uevtemredxa st@amStthatE:aUat(at in

e 5! o SPHE SR PR, TPRRYE RS FESE VI IO e

a client pIt@/eessﬁ)ﬁn;dﬁtlcapmﬁqmeslhullh@aith@-um&tStmiM@fors.f Ot the NBRMEIBsivA Tl the
some qual i té‘i [ equi renen t he weh server can decide if the resources
for the redtist@REHPEN SR u%ﬁ?é‘?quéﬁtb egiepigilayer gan ¢lasq the sarresgom by sending a
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For the streaming control, one embodiment of the present invention may use the Real
Time Streaming Protoco! (RTSP). Considering its popularity and quality, it is a suitable
protocol to set up and control media delivery. For the actual data transfer, Internet
25  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
30 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



6 requested requirenents. In one enbodi nent of the present invention,
the web server and the nedia server can be integrated into a single
server. Figure 2 illustrates the overall flow chart of the stream ng
vi deo- on-demand system 5 according to one enbodi ment of the present

i nvention. fﬁﬁeeswiy reapirgroens.i deond cxmbodimsaitloé she prosdng ipventiot therweb server
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conprises a user registration control and a user account information
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exanpl e. As would be known, this type of infornma
secured againAeding reasss, ovhete thm@tomt wntemams miededand anmvegted rtagaeblt-zﬁseam

After novi & in roduct,i i e dat abase i,s avail able fo

cust onmer s (en%ﬁgg%resrglg%nfncg C¢h8 eré%%ipEeﬁfqéze?séngp QoL e fraantic Contents
i ntelligentofmehel endvaé rarevediragRdUlsech 430WeYRbrds] Imdhe &ad %ﬂs%ene change
contains tens of thousands of nobvies, it 1s difficult to f| nd

want ed RovilBlormaens stareuniss, sapriint ebigether ether fsetures dou exempieo enhance
the efficiency of the systemthrough the use of extracted features
that can be word identifiers or image 30 identifiers. For exanple,

t he search Amithdrenbdideds the usewaotutt Ih&l’,lagﬁm‘éh@ vitedl coresrise@AA4sef registration
i mportant objects.. Myvie t|tler§ear ch i uit bvi ous and can be

i mpl enent ePOBEGY P 3 Y5EY, pecoppG fnipranalion SBFC KeehYrating revdes en
dat abase t Qnieifhek OV in8% W 16 SlebRich: andf Uﬂ%@%&g tfoef’c}gu'bﬁs UBF account

features may include color, texture, notion, Shape, or
20  information database saves all the user mformatlon including credit card number, user

account number, balance and other user information, for example. As would be known,
this type of information should be secured against intrusion during both transmission

and storage.

25 After movie encoding production, a movic 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

30 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
7



features for exanple as would be readily understood. A third search
criteria may be to 7 find novies with certain inportant objects,

such as featured perforners, director or other criteria, for

exanpl e. Once an end user selects a novie, the novie stream ng and

dat a comuniiehmioyiesmyilulcertaid imaortet shjacts,eshich Stsr featwratlg parftmdes, alirector or
conmmuni cati(g)[p1 ric%tari ?(Joces%1 hat commences with opening a connection
bet ween t he” CTi%n a{; 6{)%? BiYd the nedia server and subsequently
sending the conpressed novie file to the client player for playback.
The file is in a format suitable for stream ng. By using stream ng,
the client @reasrendaiersielacts & mopicathie nyie sisamingindedatbedrimphingtion module

certain nu r. O a i i,S, nuch nmore. user friendl 10 than .
downl oadliin ng Fl s %t?rFéed' g%?f%'luen’p%%%d Sf‘ﬁaocroﬁ%u%%%?gr{g iar}ao?ﬁsag?%]&m?lﬁ]gnces with
movi e. The omuing péaybeitn teraedrethe $liesoyes iaal ehd Bedial sevenBndfhsequently

controlling the playing of novie, Mvie playback can be performed
whil e st reaitHge desmEompEssed apoyipdile forthe ¢liant playpofdiadaibaekeadhe fie fein a
mai nt ai ned §ahatd I ' orH;}aﬁ i

user). The conet1 rsoﬁallﬁ% 5rs%%¢lgfﬁ' can gl“%?t%e%g{ﬁpé’g% (glté g%ﬁlgg%fscjé!? S%%Q[q play the
f or war d/ backwee after aniferéng & .cebtfiemumbies of RS ehich WoMich horenade Hiiendly

the web seryer ,can actiyvate the corresponding client player, which
can confunit %fl%OW/é]P?FﬁF%éerfﬁﬂF%ngl@WifyeanrdP CPRECEpIBE Pl of fhfmavie. 20

Some configuration is required to enable the web server to recognize
appropriate file extensions and call the corresponding client

pl ayer. Thelheempeiegdaybeck inwdutepisrresponsiblet for playties sk t@madling ilesplaying of

responsi biljti.es ,can include setting up,connections with clients,

Cranom t i AB0E: ATBURPENER ot B PolBrHEL SR SUrRERE SBNgHFenGl T same
players. Altimdrembeef thresl savednattdin®l FRAhe coRFMNShfRRARAEALA the customer
stream ng format. The data = commruni cati on between a client player and

the nedi‘a depd/eseredhesoptraigormgtionenmtinelude play/sRPPaney; fast farahrddzackhward,

transm ssi g Rf t ware Devel opnent Kits (SDKs) from Real 30 Network

are available to convert files coded for the present invention into

the standard streamng format. At the decoder side, the sane SDKs

can be use({vho convert the streaming data into a multiplexed bit

stream 8 en a user chooses a movie to watch, the web server can activate the corresponding

client player, which can communicate with the media server for the specific movie.

20 Some configuration is required to cnable the web server to recognize appropriate file

extensions and call the corresponding client player.

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

25  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
30 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.



Movi e production is a procedure to convert video files into a

stream ng format. The production process of the present invention

i ncludes a video coding and conversion process and a content
extraction process. The first process encodes a raw novi e and

converts thdloxigcprgdectfon| ie a proecdard &y pentvedwiidabfiles fioto = straamadormian The
one enbodi e sysi.em can _use H. 263+, . AVC (H.,264) .or other .
codec for v I%g%c%)od*lp rﬁaesénog tg%aé%%ﬁeﬂtgmgﬁlgmnt Wél@%f‘emi%%ﬁ {jag appsonycipien
or other copi@gesk@hd audingent edira@iodNftockes 0dhd First (grb&,%!\ﬁeﬁ&)de!% B&aw movie and
mul ti pl exi ng schene used can be one of the MPEG standards. After
encodi ng anePYEItE hsicagedsd, file feto i formetrsuifable Sorcwwispminge din anecembodiment, the

' f ' ' Real Prod
SDke to SorderT e bt LR B AT IR o B DRRE R i Rt S g

the file cathebsysmavedn iuse aMPBYifACat@baber IR RNtRRG BYingagid @Bcoding.
process st s wth video segnentation, where the scene changes are
detected and§VISgnfenBitiploxing sghemg sed ipan |beppnec el theyWAPKG standsids ¢ éviter

change, o0ne.:QAinGOME Iﬁﬁﬂg{?gi t ﬁleaﬁig—sféé(aﬁﬂ g I:(figfgrtgg :{11&:% {?2{%:%1%13@ ﬁ{ﬂglat. The

organi zed to forma storyboard 15 and can als

uni ts of sepraseni ovee@m mgy ushsahe Baxl Rroduces BDRA 6 aosaiethe dltaics tha fle
novie. Visual features of e key frames, can be conputed, such as
color, '% ex‘fllﬂrg?m]élﬁ(fogwgﬁg‘% H‘?ﬁﬁeﬁ%‘f‘;%ﬁ“’%ﬂl HBPEEAAARRHS: mat i on wi t hi n
each scene change can also be conputed. Al this information can be
saved in a novie feature database for novie database indexing and
retrieval . P quméeng selracion puaresnaarigwite nidensdgrhentatim, wheresthe atead changes

Figure 4 is i.bke.for user. registration and.user accoun
i m9 or mat i onargngﬁtggﬂéﬁeaﬁ% a I%Poyléa‘glig &f%ﬁ %‘Hgl Blr?c‘f‘)sena]r‘%é{fl ?afgd;c‘?ﬂeac N5 PR°
interface farmenadwp! feamoshes @xfenedISEES fanks el bk ro@ghrmdanwnﬁig 8 0Board

informati o%nd exi sting users can type in their user name an
passwor . can glsgy boslyyteaed infuniheri; semarfimmeaning rriael enn qostssront do eme

entered andysent;,t.0,Lhe i r i.r mat,i o .péf he
account infor matllnon |Bs 'a?é g%?é%ﬂ%ér}@g#h%cl%egﬁig ‘lhsa‘{rrggi Baencgjm él%‘?sd\tivcs)]fl(é1 asc%OAOf’
be gener at gdxtareg asésbapico Theemuten andobjecming@matibe vt egdinscoge alsdnged can

to reenter the, acco ncﬁ wL%;matfl on..If the usgc[_fails,three tinmes,
the modul e A9 Pe &gputeq. o All thighifermatigp can becsayeq ima ndg featpre sgighase for
interface GagviaRRGBdseiRlexilg@mnlisaticane and password. If the 30 user
name and password are acceptable, the user is allowed to browse the

novi e Zdat abase and choose one or nore novies to watch. O herw se,
h roi i nfor h . N . .
the use STHeHsBf a%%guﬁt n%nagement module, as illustrated in Figure 4 is responsible for user

registration and user account information 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
25  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
30 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.



t he user nane and/or password are not correct. The user can reenter
the user nanme and password. If the user fails three tinmes, the
nmodule will exit, for exanple. 9 Figure 5 illustrates a flow chart

for the function of the online intelligent retrieval nodule. This
nmodul e di spiigyts # HBustraigsbindlave cbirt fos ¢he durstios etf e amdivie dstelligent retrieval

customer ( ser. s,:tq.search for.a povie everal search
criteria arlg&ﬁajl%/l%él'i ?g%’ln\t{a\&d?lieu%%]pq% tﬁﬁ@ml?nﬁlf ngsﬂ%ﬁggfmpﬁfﬁr ffg'rﬁusmmer
obj ects, fe@hdiugerhaets ®eaard, forRdmavidl Seeftselith TEMENare AvAII{HAtMER as
dat abase can be searched against the user-specified criteria and the

t hubnai | s MeYie {ife, rysiordpatrepratant pbieste frosicebaded storpbeanthmndie foastsacch.
o, the Sea gzl SUSLONRT 800, AR BLRURE LEyd DUHETI AR,

get nore det Ion or C m

clip. This ofolelbestcantchds mvtheseswe idatabhsedead etcti@hed BY URSschdAt rebil€Y The
like in a shortened ti period. 10 Figure 6 shows the stream ng
process betSHEWHSE FaP Wégi%ép‘@@ tetugbaaily foget merasesiled Apfosmation @l‘e‘glch filgem

audi o codi ng.p] j b BBk 1 ' i
b1t ot r oam W Th L] ALt P, THERRBEGROARSNESE! f W sh UBEAE hon by
to the strdigiing shotenet timmderisdnt to the client player. Wen the

client 1%' ayer receives the bit-stream the client player 15 w |
convert it back to the nultiplexed bit-stream which will then be

de-nul ti pl @i@ﬂe%%ov@%stﬁe&nﬂi@%r@c&@@et‘@e@ﬁ%e‘lﬁgﬁg%ﬁe f Rl JeAY, Qfelf.aAfter

Figure 7 shows the data communication between the nedia server ‘an
client playéfeo afd aydie cadinamabiipleningldesppliot tp greeéme @ natloplexainbiageam

it will al .chec he..incam n 20 connection re sts fr.om.the

cl i ont  p ay Sr A RE I RIRC T B Bho FERDBC SR S Brrb R gt and
server can sehaockhd dlznaplaidralVien B8 0UER §FaykPres8i@ced the iblt-tREmN &R A iBntplysr
new request. If so, it can open_a new connection and streamthe

requestidd mollicenyt it fhack ferthemultinkpid i seeam; whishnvillthe e deveubiiplexad and
pl ayer thatgthg aﬂaglagd?gjre%gﬁécdq%m%gma?hg&_ process the request. After

the novie is streane clirent? e connection between 25 the
medi a server and the client can be closed so that the network

bandw dt h n b saved for other, uses, The vi e, pl ayback and
control m&%‘ge ?sghPVVFE%et ‘Baé? EQnRnieation betgream the daedip seraer 4l client Rlaw. If

?fsl Z oci at ed thé'Rie8M debver HBELAGS RN sBp FmBXRTR Kill IIW258dhkARE AL Fhing

20 connection requests from the client players. When a new connection request comes in,
the media server can check the available resources to see if it can handle this new
request. If so, it can open a new connection and stream the requested movie to the
client; otherwise, it can inform the client player that the media server is unable to
process the request. After the movie is streamed to the client, the connection between

25 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
30  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. If it 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
10



30 conpressed novie and plays it, and thread B accepts the control
information fromthe end users via the client player. The control
informati on can include play, stop/pause, fast forward/ backward, and
exit commands. Thread A checks if the current playback nopde is set
to on or nowontipge, seme geconstruckrsn? frameawilhbesdved declastdbackeard funaivns. After

novie file . pl ck t noyi e; , ot W se, | AR not hi ng.
When the de@g%fnﬁ%pgﬁggcp g%/%@%%badf/dn%%n‘fvpﬁé%,an‘ts@rr%t%'r g&%r{éﬁqﬂ? L?Ejt%e‘gl ]%gure 8
frames wi | Ishbers Shy ek of th@sd B)aglisRaecdpnedit@DSnfobt®n frbinMihe ind%users.
pl ayback, the playback node wil|l be set 'to off. The right side of

Figure 8 sWOG&a Pl cppymangris raseiaed iBvillwallcthe atay dpnction ehthredd A and play the

i nf or mat:i o :0m . - asphay. command i s received, it
w1 carl “URSTET AV £QRp Rl g, 0 D eI R e TG B0t ant ghe
st op conmarfieimintec iV e, mvked cunliepartnOV it itdobie. D&VIEhop Padscabsinhgd is

file pointer will be noved tq the start of the novie. Wien a pause
command i s TeeRYeg: Wk CURHE TRoIE dpavasdial the cpEeRtcRpsition; hWhenra gﬁﬁi forward

posi tion. \Mgmhddl @StediMdar the QRIIEAAVRS rtcﬁgfsjt ard o GRS FHRE OB the

wantstofa}st forwardto an | frame, then t information 1s
avai | abl e iinfoftatidrocabvaliable. inHbweloeal, dislf. tHievewst dnke costoinsr twanfsast fast

10 forward to a,P or, B anme, . then t.he ¢lient player needs to fetch
one or V\{t%wo f‘lr:”&a(sﬂ gf ? E, ¢t é%ﬁ@?ath@%ﬁ‘?rcﬁiﬁ’i‘ttﬁ@’eﬁé‘ﬁ? tQ é‘?t%?r.‘e QAaR-reconplrugted
backward carameRdfbi HRC el serder.  SRABST Wik bR hidaBBnRAhn@Ns 'regéi%H? a

is obtained to start _the decoding process. \Wen an exit conmand is
recei ved, treqoasiauciechi drapeagreant leframe kst abdiningriitot dtast theidenedipg pyoeesseXihen an

I R P R R S R S A

are typically organized in a one- dinensional sequence, random frane
search can be clatssified into fast forward (FF) and fast backward

(or revPnd FREdPM Ipame peasche fs the rabHy jof aavideel pysetutehusats t a different frame
i ndependent ing g . plya
(decoder) il a b BRI CRHES; |SRECTREIAD (FNATREP o) HRRBIHE opg

(decoder) wo unp to an arbi rresume
decodi ng anidngisiynal segpetdecrandomiramevicdmh cap buehssfivd irfto &ist fohwariBEFpand

|- franes, .every fr can as a starting point of a new video
sequence irﬁaﬁ\éga‘é?ﬁrg%f\?‘mﬂiﬁ%gs. However, due to the |ow

conpression rate associated with I-frames, 25 very few systens, such
as MIPEG use this type of method. In the MPEG fanmily, predicted
frames 20 P- fi¥ &) framg i advidectscoreate fis antepefddotly agresded using I-frames for

example, then the player (decoder) would be able to jump to an arbitrary frame and
resume the decoding and play from there. In a video sequence 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,

25 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

30  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



are used to achi eve higher conpression. Since the P-frames and
B-franes are encoded wth the information fromsonme other franmes in
the video sequence, they cannot be used 30 as the starting point of

a new video sequence in FF and REWfunctions. The MPEG family

supports t hellpwingrhorEwtypinet VIBHS vyled sespendengheref thaimssrval betwrada pair of
intervals i I ; ence. Upon a FF or REWrequest, the client

pl ayer wi | Ilnﬁr%né% nggtﬁ%ﬁ% e nearest l1l-frame prior to the desired frane
and resune the playing fromthere. The 11 follow ng shows a typi cal
MPEG vi deo sequence, where the interval between a pair of I-frames

is 16 frames: | BBBPBBBPBEERPBEBBBRERHHEPRERHHHIBBPBEBRBRS kr

| -frames usually have a | ower conpression ratio than P and B franes.
The MPEG fam |y provides a tradeoff between the conpression

per f or nancd{m?vekl(ﬁrar_hemmh l_cb}gzhhiret y.lc;]\&& c'BIﬁQJr@sﬁ'ﬁb‘ﬁQﬁgp ithanEM bh@ B K%ﬁl@eﬁ The
two sequen or. a given video archive on the media server. e
sequence, gﬁ?ﬁ@df@ﬁg Brovidles; %&aggﬁgé’ﬁ%eﬁéhe peBEresiophrerfpamangeognd VCR
normal tragssicesh@n purposes. Anot her sequence, the index sequence
can provide the dafa for realizing FF and REWfunctions. 15 The
stream ng sequence starts with an I-frame, and contains I-franes only

at pl aces ere scene changes occur wherein this concept is shown ip
Figure ‘3 % IS lgvéﬁﬁ%é(ge@om%is?‘%w‘%“é’ér# hapBIEeR iR Frhidpen the media

(S-franes) skesUPRRIstqidhBe, g ehe RV LIRS caftSpratia¥ihd Hat LG Smal
10. The interval bet wcclaen a pair of S—fr%g'rr\e*ﬁitsfl can Clgtesprzo va}igﬁ)?e, ang.
i s det erm REASBISSIORPUIRSGES. r dnether sshuetive, the dudexcpqedca camprividestbadata. for
During the i t he stream ng sequence can be coded as
the pri narfgé]%e ﬁepﬁ%r{e%{ﬁgﬁéﬁ?ﬁ%oqshdex sequence can be derived fromthe
stream ng sequence. An S- frame in the index sequence can be derived
either froman I-frame or froma P-frane of 25 the stream ng

sequencé, HEEEMEotRabese fiate Withrans [Hrameyard centping Joftamgseenly mt places
Fi gure 11. bV - sframe is
| Pistr at od FREBIOOERRa PR AERANRR offsch! ARG TR o/ ©

conpressed |-franme data into the buffer of the S-frane. 30 Figure 13

shows how S-frame is derived froma P-franme. Firstly, the

reconstru ctaInélﬁ mglex sequence contains searchar&e index frames (é:-frames)yto support the FF and
REW functions, as shown in Figure 10. The interval between a pair of S-frames can be

20 variable, and is determined by the requirement of the accuracy of a random search.

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

25  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.

30 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



formof this P-frame is needed, and it can be acquired fromthe

f eedback | oop of the normal P-franme encoding routine. Secondly, an

| -frame encoding routine is called to encode this sane frane as an

| -frame, and one nust keep both its conpressed formand its
reconstructed form 12 Then, the difference between the reconstructed

P-frame angl‘d‘fegeth% %l?ﬁé}%ﬁcre CEEV@ Itﬁé fe%ngstru%ted%ﬁhgllﬂ? %ﬁg ﬁ]g Srérgdngﬁlg%%%g%r%g els

can be enc rou eSS process

di fference catcngieetmeﬂ“hmn dlffeﬁeh&e NPy esded khrbuge 16k8less ploeEd¥s THClossless-
conpl ete set %Cg?éde data of the S-frame. Sim|ar to the encoding
process, tHa¢ Herepess dagethsr gty the camprasarsk!-Hane dnlge fagms|the complete set
decodi ng t hg ssta’ @ W €9 .5fguence. Same as the encoding process, an
S-frane in the 1ndex sequence can be derived either froman |-franme
or froma P-frame of the 10 stream ng sequence, but not froma
B-frame. T ecod not necessarily need to_  produce the
S-franes aiée I‘Pﬂéf 006 PEUPE Bracesy, ey dece Huse togderivgancindey pesgence while
process.  kicgdtify Ik a?awfz ReyRed. vsznlnend %he Rcodi r

l-frame in deco% ng whil né F?qgure 15 11 Sst?at%slé%gﬁggg;sl \Q/g][s?{g%mgfm the
S-frame frondex Faqmﬁlamacam%ﬁfelvsd foithme fdmn ianefrhme norafrom &ir Bifineanf blﬁae
saved i,n cQ ressed orm as t rived froma P-fra
can be gaved THIE SENEET 88t§ ngf flﬁeengecf’g T IHRL PRftesersply rﬂeeémo
requires mpediucari@es-faines afe SARE R B 11t1 bR ComRteasBE chUIMIABSess.
this systemuses two approaches to save the space required by P-frane
derived S 20 frames: nanely (1) the present invention can use a

| ossl ess c@g [ t recon uct

can in avera egrslztd%(;:be‘)§S tﬁ% ?ée}a%?}r% spa(§efe aPforfuﬂs mn%égglﬂlg RUHE

i nventi on Faqurpl Hilicears dpalesedtidnsiex $ﬁﬁm€ffﬁﬁ1ﬁhfﬁan€@n be created
during the encoding process. 25 In one enbodi nent of the present

inventildn, in a live broadcast environnent a client player can
require a mheisiEhL AbARLYIGh ab ISREANCL B CRARGPGHARARK Fornl QnrERTR €
the tinme required to join a new data stream to éna

type of feémumedcmvadarﬁrobe a Peljurne echnt bhatsavbd ivi sleenstictednfonmul o&hea/ehe
at | east one |- t fo?ver seco]écglI Si nce |- f rarTTg ahge i nhere Cﬁ_

Far ger t hatt BT USHEBSOr ey WTes RS IPERST SlOrRgerTanes 2o eckpmimigsy oyt does,

rate this system uses two approaches to save the space required by P-frame derived S-

20  frames: namely (1) the present invention can use a lossless compression step to save the

reconstructed S-frames, 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.

25 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

30 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

13



30 for I-franes. Therefore, using the aforenentioned S-frane
technique, a |ive broadcast environnent can use a natural encoding
system for exanple using I-frames for scene changes, and
automatically generating a S-frane every second on a paired S-frane
stream | n $isp@ indhhaviddlp el ¢|B-Bame stqugeee aahcantinosrdedadilg withajtain ettoss,
nor mal chaqg§gzmé§estrean1in the mddle of a P-frane sequence and
continue decoding Wit hout any errors, for exanple. In the stream ng
process, the encoded stream ng sequence stored on the nedia server is
5 transmtted to the client Player. The client player decodes the _
recei ved stlfdb$firimingposes; herfircedediseanmgseguanee storasidercts naadid sadest is

sequence a bt al storage device associated with the
p|ayer.%10QEPgﬁggﬁﬁ%“%T?%Efﬁgﬁgs t he nethod by which the FF and REW

functions are achieved with the present invention. Suppose the

decodi ng prqcess is . currently at the place of "Current Frang' 100.
Because thi@iei slient laves Aergdespivei eattvesh streanaing redusmees pagat jthe spime dime

someuher e Wikl LheRTG8iGHe 47l 28NS aIBASRELR! deutdl 3 RbELPLHAN

defines two 15 searching zones random f ranme actess.

Zone 110 stpastes. with the first franme and ends at the current frane,
and the Valid FF zone 120 is fromthe current frane to the front end
of the Buffered data range. In practice, the present invention

defines a Degite4@nBustdfbsake MRl WhiBRthefr LRERPBW FiRlBEhLAL AchidNEyith

for the sake of smooth play of the video after the FF search
oper ati on HB&pisset ipentior. niepposthelerpdingeprotdse it cupteathe pt the phicy o6 Gurrent

user reque FR,operati.on, it first checks tq see if .the.

vant ed” 1 g’ 1 OB YEP T abediRe PPRGERn el Siain dirfs igtaced
nunber is semkewhere WitBinT8di BufS@td &fata FdiReTeTH @cSH@AlY 8hisCaflialiHE FefndshBvo
S-frane that is nearest to the wanted franme and send the data of

this Sfrafarching gonssipy @ades agaaseeso The & alifl REW Zogn d &0 starts with thafiest

7 Y AT, Bl BRSBTS B
a REW requdsimd ® thectieonteddbyf thhducletedndatpkanger , Ini framide| tHei prgsenc hieektion
the |ocal icfggxei‘e):(s a Dean Zone 130 at the front end of the buffered data range for the sake of
smooth play of the video after the FF search operation has been performed.
20
When the client player receives a user request for a FF operation, it first checks to see if
the wanted frame is 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

25  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
30 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.
14



sequence to see if a "close-enough' S-frane can be found. If yes the
nearest S-franme 30 can be used to resunme the video sequence. If no,

a request is issued to the nedia server to download an S-frane that
is nearest to the wanted franme. In both FF and REW operations, the
downl oaded S-franme is stored in client player's |ocal storage after
it is used A . a New. Vi sequence,. .14 This rand
search tec hﬂpﬁg%’%@ trséa)afrgeﬁraiéeégE Itqge as’ f\éﬁr%g?" & %qugbLﬁl%HémB%cg?f@HS%g&h the

the media mediyetrvanghd the clint@Mycpbayele Ri@Mide Bait iflexdaiydede@r ¢ a
i ndex sequence.. G ven a specific FF or REWrequest, the wanted

S-frame coulPacifie Ff oukd Wiregnsst, the wanied Srdiame;opusbbesfourdyeitive &1 Bk lodabindex
client play L L&l ver's J. se ALt end, o

the bl By B dudte PR 5P L Bl e SR MR B e e UG e
stored on tf&i prockiseriie erpl ayeerad bavd atcompledy s@WwiRHRESE Stordther efcdf Elient

when t he vi ewer ches .the sanme video. content for the second tineg,
all FF and Iﬁzﬁwff?%ﬁifaﬁgewnurp%é& aVBgP LRt eviicactae e wer ovaighes e same video

embodi ment - @nfehfor BRAeLod £idENAIIA! i REMCRALIOR il B YvABRI oL 52
short, for exanple 2 or 3 mnute, sumuary of a novie, I ch "shows
the inmportant pictures of a feature |length novie. People may want to

get a neral idea of a novjie before orderin .The SVOD system
accor diglﬁg {8 ‘Pﬁee“g‘POé@‘@ﬁ?t ?ﬁif’éfh‘%‘ia&ﬁ lscgﬂleéeft?‘i\)vbgft‘?’f%mv? &ley opd Isrevhesty for
the storybeaa@plf2 ar BONinGtel Qurfi@Giydsr z\/\ﬁl%_bt&,envhﬁ&l él?m@rﬂ;é tmﬂfrta{ﬁgb%cgug?s of a

Anot her advant age of the 15 storyboard is to allow viewers
f or war d/ badkataiedensgh stoaiey Hisapld nay waitrie gelerigankral fdeaw a yovig befere ordering.

Mbr eover, i e utilized based on t st.or vboard and.
o o) T et Y OB R £20:aRE Bt bt AT 08 % Mo B ViRE Boda HSview
t he gener atthostoyboardsifanybaaidddciieolmtifertb brRr floepst. AhdtBdrad9@iBge @Qhe

scene change techpiques are applied to segnent a |long novie into
shor t erlSvi GEEYRAarG s to alfovie Miewer to fash forwardéhackvard dnosierybpard mndaimstead of

video clip asesl, §8ms O Motk OV QonBidhiiThe L&Y 6L ui'il%arb@écf[ (ﬁ'g‘l}hess?ogrg?&.srd and

color, texture, “or Inportant objects In"the scene or o ures,
for exanpl entelfgbstequiensll of mavidsiaqghde réadived. semanti ¢ anal ysis can be
applied to the segnented clips to group theminto neani ngful story
units, if desired. When a 25 custoner wants to get a general idea of

a certain mp\Whe entHdBin&GRMHEWRKaMoR HPWSort Bard ShRSIYesUitdeSs@Rd Fiisit B&ye
are interested, they can dig into details by [ooking at key franes

and eacdf ofcagehgngietgchnifpes are applied to segment a long movie into shorter video clips.

After that, key frames are chosen from each video clip based on some low or medium
level information, such as color, texture, or important objects in the scene or other
features, for example. Subsequently, a higher-level semantic analysis can be applied to
the segmented clips to group them into meaningful story units, if desired. When a
25 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
30 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
15



Scal ability is a very desirable option in a stream ng vi deo
application. Current 30 stream ng systens allow tenporal scalability
by dropping frames, and cut the wavelet bit-streamat a certain

point to achieve spatial scalability, The present invention offers
anot her scatignts| jHoy enwuple. it dient seqpiney bigh QuElitaddengatheaskrver can send base
scal abilit i i ility is v suitable for. stream n
vi deo, si n%:li'?é}’re;l?hhgél%\e}llEl d%@s%ﬁa@&g%%lggweﬁ L g@%?“”l%dw %aﬁilglﬁte?ﬁy Wats
| ayers. Then&dtmmequaligivides| e detves i jidt bdnartBbadcampsisoti Bhé {RIeSPlayer
15 clients. For, example, if a client requires high quality videos,

the server @Artseng #sdo despde ssalpllanbibpicraennagtoatientio| &y ercruerketnitic.
Qtherw se, N’Yﬂﬁ-&llg,e ﬁ%‘ Eﬁﬁ%o @9 ¥r WRIP d%sgﬁ. ![tHgnf(ﬁdéé%l/%t} emv l}%?ct)ﬁe’ chdl§ ask for,

server can j ust e layer 0 player can al so
be abl e t o hbecvds foc atamiple wich-tht meansk ds dasyang the traheniggsmvepded is very

traffic. 5 rmal |y, the video ayer woul d di splay the video stream
that the c|5y§%%8§ﬁ§mfﬁg?¥ef Cﬂ%\ﬂé‘gb’r %ﬁefwtf%ﬁw%r ey e Hietkase kayes bit-
busy and t RgelhdddHesSiRMefRERMddgs very slow, the client player can
notify the upstreamserver to only send the base |ayer bit- streamto

relieve the network [ oad. 10 After processing of the novie clips,
scene cltaanqﬁi nformati o nd key franes ar avai.l abl e, ich can be
p

used t o poptl At BOFHEMRRF Be MIPYHE MBS REPhusiaee pdommation gnd keys frames  are

content of akelabic,ammsh c&@Be BRed 8 HoRBate N GRVid BatBBREC K ERNorid&s well as
novies of interest. Keywdrds may be assigned to novie cllips b

conput er pravekenient @i key Famesn ca he eseslorsiindicesto searglafipyl the mois whintersst.
can be cat i into c orror, ,scientific, 15 histor musi ¢
novi es or Ot erog&d‘?kag g‘? saggggécldortl SRPVISt IR yg IR P ﬁeséglgcéftgr}}uman

texture, amtenbfi@ctBor exampletiRXhovied € tRycatidbOrmlint oyt Bdrror, scientific,
processing,.Color and texture can be dealt with in a relatively easy
manner 5 hoREJEY, Ut Boyier it ihgrst ake Visualhgmtend ofdeayatiamesnjsueh &s fcolin

a natural s58R@. add ioﬁje@t@ Pl Abd QR RGAF By %ufb%ti@%o?ﬁ;ﬁug%hge&?iﬁ%r Color and

semi -automatic, where a hunman operator’ may I nter
popul at i ngfexdmetdarbealrhiodvitheint a oflativety pasg seminer, ivewrte0m nivey ddfitidinask is

custonmers to_ search for the novies. the uld ke to watch., For .
exanpl e, t&i‘8§7 &R AT E?f@ Al B‘i"engmﬁg@sp,ol:’g AR LGSRy De automatic

horror, or op&dmihitdh&idWheRS: huth@YoseddlodhsPintdifese to see a novie
with certain characters they like, 'or novi'es having other desired

char ac@ri stics.

After populating, another embodiment of the present invention may allow customers to
search for the movies they would like to watch. For example, they can specify the kind
of movies, such 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.
25  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
30 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
16



25 The intelligent retrieval capability can allow a client to find

the nmovies they like in a shorter tinme, which can be inportant for
the custoners. Miulticasting can also be a feature of stream ng video.
This feature can allow nultiple wusers to share the Iimted network
bandwi dt h. SEREIBOE arodipdehessamedine sMuliestigO:amallpwobe ticdig semver tvesend ede
wi t h anot he i.en f th resent. inventi.on. The first case is
br oadcast i n%pgggggaeﬁ]&é\%g?%q ﬁoe gRNR oiSH%%%IHFISiIESQ%aéIn({}%Bﬁ#m%Pn? RPYSIQFaC
time to muftthghe ThisStypETBS Ratufd@unSiB6@AR BASEvESs SpRbifitycaS@R RARIUANse
where nultiple custonmers may choose to watch the samé program around
the sane titkaetwark bangwidthe feyexamplenhen nul tipl e cust omers order

novi es qn denmand, some of them happen to order the 16 sanme novie
around the sanme tinme. Miulticasting can allow the nmedia server to send
one copy di wanldenceddity amictstoddotoa WodEPpsiofedinsthe AR hew tofesigl a@bmputing

sendi ng one copy. tocﬁach of them This type of feature can increase
the server ' ¥SERfaRFIchf theeedia serygi avepgervepand clisnt playsidn rrdsa feipionids, the

for exanpl T : i rker f 1 i
the art how 't S HMIYGAIRE dERC Y IRESIRRY bilehudhel K ruldldnaf drhe
server, webngbz servearmdcivekrieryel ayer bé providel byoa phgplé dentpheng system or
functionality. i chenti fbi ed agove. é&ﬁl woul d. be readi |l y understood, the
functi oal i FRORF ;%8 bepioidedstyt 3, eqllegtion (NedomyBiRpE sYLHRS-be provi ded by
a single conputing systemor 10 optionally can be provided by a

col l ection of conputing systens. The follow ng table provides an

esti mati on de @H@Wmmgl@smpbld%@m fesiimatitmeofaihhi compdessinn terforieance achieved

enbodi nent e ent. i pyention, .wher.ei n 2M. annel ndwi di h .
o nssumed i g6 b EF R aL URCh R, RS, BB TER Haand Brdie s
320x240 at a3@imetibafd ahesiss elese lBmEtithsVrei BasBYRndEramk teyze( 80320x M0yt 30
uali 401 DAC qua-lit (Raw Data Size) Data Size Downl oad Data

Downl odd DAfBGHhl oad Tine Size Tine Size Tine 19775 M 989 M 3956
Sec 495 M 1980 Sec 248 M 992 Sec TABLE 1 20 The followi ng table

. - - : PR . e ol b ha
provi des syst e EPEGEMdEat Uhv Dty 1280 Y T OvED fualny HOH T C'I;Ac‘dhalifgz'(gﬁzl)
(Raw Data Size) Data Size Download Data Download Data Download
Time Size Time Size Time
19775 M 989 M 3956 Sec 495 M 1980 Sec 248 M 992 Sec
TABLE 1

20  The following table provides system specifications according to one embodiment of the

present invention.

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
25 TABLE 2

17



present invention. Bandw dth Server Presentation Server Transfer
Control Transfer (Client) Capability Delay Network Protocol Protocol
1.5Mops 1.5CGbps 6 M nutes Fi ber/ ATM RTSP RTP Fast Pause/ Storyboard
Scalability Intelljgent H gh quality, Mlticasting Forward/ Stop/

Movi e snmoot hesdeRedimentppaihcravention heing thyssisasibrdsit veld byebvivesthveibe yose

Yes 25 TAB : I f. I Y ion_being thus

descri bed, LI:E%)Z\}?\? I%%l%gﬁggé\;{& %Aﬁ %}Ef?ﬁ t lgﬁglgsr%g nﬁ’g)tc/) b%éeg/aﬁ?er ef 4 epﬁﬁ'rlﬁ? from
ways. Such thespisit bodscopt of datinventioa, sep4l set melificdiopand woeld BeadBviduiigo
spirit and scope of,t&g i nvention, and all_ such _npdifications as )
woul d be obEoIRIHin theearsra inindedh To foe apludest avithin thegraape @lrbe following
i ncl uded wigihja the scope of the following 5 clains. 18 WVE CLAIM 1.
A vi deo-on-demand system enabling a user to nodify play paraneters of
a selected video signal, said systemconprising: 5 (a) a nedia

server configured to transmt the selected video signal, said nedia
server configured to generate a first series of searchabl e i ndex
frames during transm ssion of the selected video signal, said nedia
server configured to store said first series thereon; (b) a client

pl ayer configured to receive and display the sel ected video signal

10 said client player configured to generate and store a second

series of searchable index frames thereon, said client player
configured to access said first series or said second series and
obtain a required searchable index franme therefrom upon receipt of a
request by the user to nodify the play paraneters, said required
searchabl e i ndex frame providing a new 15 starting point for display
of the selected video signal, said nedia server

18



and said client player being operatively connected by a conmuni cation
network. 2. The vi deo-on-demand system according to claim1, further
conprising a video 20 database operatively coupled to said nedia
server, saiwwcdagmiat abase conprising a plurality of videos

sel ectable by the user. 3. The video-on-demand system according to
claim2, wherein said videos in the video database are in an encoded
format. 25 U. The wileceor-demaehapsdenyatablingec osedi togmiodife | Baymparameters of a
further conprising a.feature database operatively coupled to said

medi a server, saﬁe%"tfegﬂ%f’é“%’&{’éT)‘Q§§SteIBGH"6’PF1§IPHg a plurality of
extracted featurgs, i I I . :
extracted feat ur(eg a\r,g;ﬁgtggg%@%%ﬁ%@EQ%%Ign%@?%kﬁeéé{/e?{c?gggdefﬁig[nﬁg Sellld e%dla
dat abase. 30 5. The wetgb<contigieadind gsystiem dosiosatien gt eachahleniddex frames
wherein said plurality .of . extracted . feature royi de. a neans fot

said user to search ang PdEREFEPY \?rfdtilB P C?ecgl}’b‘iegqﬁ’gﬁ?l’ cﬁ"‘@plmﬁha server
based on a desired crdohfhad tERERTAIABG RYiePMLreBh; MOre of the
plurality of extracted features. 19 6. The vi deo-on-demand system
accordi ng to cl dPhm 4,2 dliset plerernealiseredie eeceive tand displayrthe salgctesf video signal,

extractgd features i I Lk rd kdentifier or an.i e .
Cdentifler. 5 7. Thessxe}@délge?‘grﬁ%%ﬁé%ahg@%ia din SeneRle i SIES & sgopnd, series of
wherein one or nore ctatheble pldek drdrbies DEreoX ! $aL tRehtfRAlet cBSfidEed to access

novie clip representatjve of gne of the videos in_ the video
dat abase. 8. The vi déBioHISHERBII0L it esrendcsnrign rgdt @Ptain g magired wearplable

conprising a video :kgde?rﬁ)ﬂH@Megar#ﬁgbﬁr?ﬁfc&h §E D iuﬁsg bg;[fsf{]lé%ﬁ' 1 Rlodify the

vi deos into an encode ornat . e vi deo-on-de
accordi ng to cl ai m 8 playhparemntessisdidviedened setetmbleomdexrdthaleeplosidife s new

enerates said extracfed features,. 15 10. The vi deo-on-demand system
gccor di'lg to claim 1,3%2‘%[?5 Raipt é%'n%i?ﬁjl%gpgwu%‘i?"teda@@ﬁ%ﬁ’tgnﬁlaﬁ%lﬂé'ﬁiqsﬁ server

modul e for providing aﬁd@ﬁﬂnﬁiécn@ﬁ)le_{j@f]béiﬂydp@&tik}gl%rc(%gg&&f by Ll cofimunication
met hod for enabling a user to nodi'fy play paraneters of a“selecte
vi deo si gnal network.

2. The video-on-demand system according to claim 1, further comprising a video
20 database operatively coupled to said media server, said video database 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.

25
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.
30

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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in a video-on-demand system said nethod conprising the steps of: 20
(a) establishing a connection between a nedia server and a client

pl ayer; (b) receiving by said nedia server, a request for the

sel ected video signal from said client player; (c) transmtting by
sai d nmedia server, said selected video signal to the client player;

25 (d) genef-ati nghavidesvordemgnd syiterstacsadingstoaflaisedr whabineorienstemore of the

frames by the diia. server i.le transmtting;  (e). receiving.and

di spl ayi ng sai dn}glgaﬁg{ @&WF&%@*@?@%&S CHYeT g Ilﬁ%ﬁ%ﬁebP‘é%‘r“}ag?’F entifier.
generating and storing a second series of searchable index franes by
the client_ player while receiving and di splaying; 30 (g) receiving

by the dieht piBieridegronelqmesd sysemmgrdnding tayclaiar 4nwhery afe ethmore of the

sel ected video sj h er;. (h) searching sajd first seri.es .
or second seri esﬂ’ lg %ﬁkya@eg%? &I&F %ge %guégsr e (ﬁla%?‘ge F%E?r%??tQ%? ° Qé]ied)f?he videos m
requi red sear chafhkeideodembiscame providing a new starting point for

di spl ayi ng said selected video signal; 20 (i) displaying said

sel ected video signal fromsaid new starting point; (j) term nating

sai d connecgi on -4 i e Cli r___upon .
conpletionq%f di sp g§ﬁgpﬁfﬁggggngéédkS@@ggﬁgﬁg%%?%’%hﬁggc?ﬁggﬁggﬁ%ﬁmko
accordi g to cl grmidctionwielué for pdodingtaacit bfsaiddidaossiatover encedel fvihg.

fromthe client player the request for the sel ected video signal,
performng the steps of. (aa) searching a feature database by a

user, said deatupg ﬁ@é@&@ﬁ&n&ﬁi@&ieﬁ{ AZofllin foLl:rlﬁl(')rf-f ﬁ,X\il‘%freiﬁ)éﬁiﬁ%%egq)roduction

features, wherein one or nore of the plurality extracte
features are assoedue &dthai génemtes wofd extypbigd dtdtdrgs.of videos in a video
dat abase; (bb) selecting by the user a desired video fromthe video
dat abase based on one or nore of the plurality of extracted

features; (lac) tr@nsidebbhi@nbhe sysEhestcotdihg ibelfgl eCttRtheti dRritgRAMiser
fromthe client player. o
account management moduie for providing a means for controlling user access.

11. A method for enabling a user to modify play parameters of a selected video signal
in a video-on-demand system, said method comprising the steps of:
20 (a) establishing a connection between a media server and a client player;
(b)  receiving by said media server, a request for the selected video signal from
said client player;
(c) transmitting by said media server, said selected video signal to the client
player;
25 (d) generating and storing a first series of searchable index frames by the
media server 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;
30 (g)  receiving by the client player, a request to medify 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,

20



15 13. The nethod according to claim 12, wherein prior to _
establishing a connection between the media server and the client
pl ayer, performng the step of authenticating the user conpri sing:

(aa) acquiring uger | aGALARE A8 sclBNE PRl BiBhalGRIH ShAhEAL LA AgauT T ed

user information wth user account or ma : i
according to clafiim 13erminetieg saiprdoonection dtcepecnfa medivesdriaatnidng cliéie player

user, performng the steps of:. (a). encoding a plurality of videos for
subsequent transmi ssilﬂ??flcoﬁ@ﬁe(t'&§’O)£Q§FP 0§§Pe§egﬁ@gd’éf&f°\f’il%’é s in the
vi deo dat abase; (c) identifying one or nore extracted features for

each of the plurality of videos; (d) saving said extracted features__
in a sear chbﬁl e Eenmedodsacredingntot Hainf &ht whesin ptatrababe medlh Ebver Theiving

retod eoor M oo ofit 3oy RE el o Toe'se A8 Voo ' TaniR RIS the
steps of’
(aa)  searching a featurc database by a user, said feature database comprising a
plurality of extracted features, wherein one or more of the plurality of
10 extracted features are associated with one of a plurality of videos in a
video database;
(bb)  selecting by the user a desired video from the video database based on one

or more of the plurality of extracted features;

(cc)  transmitting the request for the selected video signal from the client player.

15
13.  The method according to claim 12, wherein prior to establishing a connection
between the media server and the client player, performing the step of
authenticating the user comprising:
(aa)  acquiring user information; and
20 (bb)  correlating the acquired user information with user account information.
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;
25 (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,
30
15.  The method according to claim 11, wherein the media server is connected to a

plurality of client players.
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