20 Oct ober 2004 -1 Met hod For Conmuni cating Audi ovi sual Progranms Over A
Communi cati ons Networ k Background of the Invention This i &%&etaben2G0d| at es
to the transm ssion of transm ssions having relatively high bandw dth
requi renents, such as audi ovi sual prograns. More particularly, this

I nvention relates to a nethod for transmtting such progranms using a
cont ent - based conpression schene and viewi ng such conpressed prograns. Wth
the increasing popularity of on-line conputer networks, such as the
Internet, it has becone increasingly conmon to transmt audi ovi sual

prograns, such as , riufétiRsl Por CohRiimSictn mawﬁ]i h net works.
However, because of the Iigivtgfe andw dt%. of _suc al‘ri:gfe rar s, and

particularly the limtation Qnmupieations Ngtwereki ons to the network, it
takes a long tine to transmt a programwth its full content. For

exanpl e; at g@gﬁ E gﬁ . of 28,800 bits per second, it could take up
to about 45B§*€E di.q < JRGGH ven a three- or four-mnute audiovi sual
segnent with sound aRefsfnnentiomrdlates td the dranMaission Hf GeARMRSShORERE NN ques
are used to,@bh®RIPhidihang unt Lof ta.to be trangnitted in

i ‘ﬁgﬁ e fie enﬁmbﬂ{chr%saﬁ&ogﬁgﬁ RragiMsgdeShave to

connection wth diQvi sual proyrans,
dat e produc&atticalasly; fisinyantion ielatesrty armethpd for tTmemitting sudhyprogranish@inat a i s

found in tha cshbapbaraicorprabiohRendhOH ARwa R %anlggéﬁg@%og%&%bj gcused

there. In addition, W htﬁs.been, observed that” users

forgiving of quality"dtriieineeasing Ropylasiey of onrline sompwier setwiodss, suclrast hose
caufsed bySalttdai Internetpithas beame in&fb@ﬁn@b}r%ﬁirﬂ@wﬂ lSadsﬁﬁtbﬁxd?dWs?faF dﬁgﬁﬁsy
perfect. So c . .conpressing the, video portion atterpt to
reduce . theggcrlffp%nl?g{éigygg%e;e%séﬁq %&F%%@ﬁeﬁsr"ﬁpré‘?t%kﬁtﬁ%‘t”eﬁ‘ﬁiyché%ﬁﬂ of ina
| oss of shaithglémied bandyeitith of such hetwarks; land gariculzelymbe Bm@tagbns dfafsset 0 t he

previous fr ; RN, ' . m.one frame to the, next.
Still other %%Ewﬁﬁ&?ﬁért% certgrlkf’lm?'@g?fdgggg8%ﬁ8tn§fl§ff"t1arpé9ﬁf8ﬂ‘t‘f’§h Hised
t

sol ely on affll genfentor gxample; 3t acconnestionyspeechof 28890 bitspatsepmedit coeigar dl ess
of 115 cont et \3ng abbst 42 hdld@neiasing ASh A4R8E. SRR Sin DR abAR el
these techiretied il S Pad BA e wimam ol on to ailow the user to.
wat ch the program i nVariew compression teelinifueasie tdas atbmpedoGBing hoe
Chrough  he Brast 8 &5 A e Bubifin dRTRY i Fubipyiveal Bichrmacattgnost
downl oaded. s2eh ©ehujnees rye 4o date produced less than satisfactory results. The majority of

the data is found in the video portion of the program, and thus efforts have focused

there. In addition, it has been observed that users tend to be more forgiving of

quality deficiencies qaused by video compression than those caused by audio

compression; users expect audio to be substantially perfect.

Some techniques for compressing the video portion attempt to reduce
 the amount of data sent for each frame, but that may result in 2 loss of sharpness or

detail. Other techniques compare each frame to the previous frame and only

transmit the changes from one frame to the next. Still other'techniques drop certain

frames completely, frequently based solely on a fixed interval -- i.c., every nth frame

is dropped, regardless of its content and its relationship to adjacent frames, This last

technique results in video having a "jerky" appearance. And still, none of these

techniques allows fast enough transmission to allow the user to watch the program in

real time, or at least to begin watching the beginning of the program while the

remainder is downloaded, or to scroll through the program in any reasonable way

before it is completely downloaded. |




-2- More recently, a conpression technique has been based on sel ecting
video frames as a function of their content. In that techi QumbecHtai n
frames are extracted automatically based on their content and are
retained, while the remaining frames are discarded. For exanple, scene
changes, fade-outs, and volunme changes in the associated audi o channel
could be used to indicate inportant franmes. Those frames would be retained
whil e others would be_di scarded. The only exception mght be a program
involving a | ot of acMR el asapTessientschnigye kasdwen baned poselesting videg i n
nore "signififeants' ad 4 @mesiohMheie hatehe Thit M ih Bm&Y f
the "significant "t'f ag%s#/\ouh%. have to eﬁﬁﬁg%ﬁ%?%ﬁ%&ever% al?rt@ ?igggfelal I
necessary, OIHM%BY 3 P HIHRrOREet gRd sestaaneds whiledhe resagining JTatesarit6ad
t he colrrpl et e disnapdeels et pxanmle,msb@ieotballg@s,btf%ﬁ]:wt@maﬁ&@omﬁ@mﬁg@t herthehan
in real tine. : . ed.for.viewn rogr ans .So
conpressed, as %}%gg g?%‘(ag%‘laﬁgaa%&ﬁf nglggd ltwqqﬁc ??1 émg%lﬁmqqt gf{ﬁn??? gr(lgp%q frames

t hr oughout t HeoWd digrigtaissf whge@tbms vadichbe idscewiep) Thednlyl exoaptidm nhight be a
desi rabl e to dee@hl RvbRiY L1t adideEHHLINBl havkisith Ben £ ATREES RS hine in
audi ovi sual prograns,. .as they are béi ngi transmatte , P Al Fow ng PRé
user to scrolPOfnr BgYHcIHe EHReS thasr sgHdnbe drassmittegwisoothat eyen ssossnpf shed.
Summary O THeighifiant"ifemndsibadd iend & wfdiddagdddnvent i on provi de a techni que
for view ng conpressed, audiavisual prograng, as.they are being
transmtted, while al &EWW&WE@ ﬁlﬁ@enrepc?ﬁg?e %CP USHR Y A SORIPTESton, sherng g am
bef or e downl odestmiged, o clomplatiettic dompiete eodprssed\ptdgran ficfat cmspaatviel thbe

i nvention, t ' Vj - a o | Vi di.ovj sual . pr.ogr am
at a stati onhlg@graé%o&%nfhggﬁfl oﬁégtﬁgﬁgoyk %ﬁ%ﬁ&% \eflly?glgoge%ﬁa Crsdgffdd%oraf’ Ie%é?
station, sai dPTREERIR S GaMPHIsesh 4 thew iargy beloatdavinloadsdpmiithi thg abiltiydeoscdalf a
stream said mfdi%ﬁoﬁ&hépﬁig&ﬁﬁ%bﬂﬁénghlroﬁﬂi%@iéécﬁﬂpléf&d?i conpressed format in
whi ch franmes determ ng? to (ﬂgj\ée %re ter Ei %gi‘eflcance than _other franes are
retained and frames dét &9 fSrREIgEt0 e 9 grvide anteehnidee for viearamd,
sai d progr ?m_ tempiessedomidivy iant progeahs dis llheyaaﬁe?_wi@g ﬁ?@ﬁn@iﬁb@{\ghﬂ&hlﬁmgrtlgges
are present i .0gram. an e offset a | i Spl ay
of each frangsei?zé 5@% ﬁgﬁ %%ie%lél?f%?rﬁ%rc?n&g?‘r@}rq @?‘?@O?Gﬁggést(‘é)ﬁ%pv%le&

establishing a pre-fetch interval; requesting, at said station,

transm ssi on gumairy OLTHRThvehtidata to fill a pre- fetch queue having a
durati on comrénsurat e ciNI safj pre-fetch interval; when said pre-fetch
queue is full, red%%}é‘t Imghis /1 g gvention; Rvider & teehpiiie Jar iewisgicompaesaod k

of. addi ti onalaudistBuhlrmoptaaise bs Bk tdre BEingftrandinttddl Q@8 Mlowing the user to scroll
through the entire program before downloading is completed.

In accordance with a first aspect of the invention, there is provided a method
for receiving an audiovisual program at a station of a communications network and
playing back said 'at said station, said audiovisual program having content
comprising a video data stream, said video data stream being transmitted in a
compressed format in which frames determined to have greater significance than

. other frames are retained and frames determined to have lesser significance are
discarded, said program further being accompanied by a table indicating which
frames are present in said compressed program and a time offset at which display of
each frame is to begin, said method comprising the steps of:

establishing a pre-fetch interval;

requesting, at said station, transmission by said network of data to fill a pre-
fetch queue having a duration commensurate with said pre-fetch interval;

when said pre-fetch queue is full, requesting, at said station, transmission by
said network of additional data from later portions of said program.



20 Cctober 2004 2a In accordance with a second aspect of the invention,
there is provided a nethod of comruni cating audi ovi sual 24 Ogober20fder a
comuni cati ons network, and playing back said prograns at a station of
said network, said nethod conprising the steps of. analyzing content of
sai d audi ovi sual progranm conpressing said audi ovisual programas a
function of said content to create a conpressed program conpiling a table
i ndi cating which portions of said program“&fe present in said conpressed
program and transmtting said table over said network in association with

sai d conpressed prQgram,exam.ni ng said table said station;. and .

sel ecting at said ]'g‘tzgﬁcp fncy (WH} @q‘i?&g?gfaﬁg?ﬁts(g?@en@tvﬁ?ﬂ%= th%‘iealsr%rfoé’l'q?ﬁc%d
in said tablmethed affasnunimnatofg widiovispalr priograned oear al cpmagirdcativak hethbrk,
originates i I dange | ' e_J: hvent i on here is
provi ded a net dtﬂaﬁffi%?ét r ag(gﬁ%%tg{r %}Hgagaktgﬁ%?gi\??%ggﬁi“ﬁ&rrogsfaé@n%lc?\%dr&%dménﬁng
communi cat i oriBe fépwekk and downl oadi ng sai d audi ovi sual program at a

station of said n%ﬂg&&ﬁﬁméﬁﬁ%@ﬂ@aﬁﬂio%isugﬁﬁz% #r age nedium for renote
pl ayback, said program having, content including a’ plurality of data

streans, said net FORREEITHIE i gudineisutlgpyesiem ay a Apneios; ofpard conteritto siratef

sai d data st ragmprogfdheodramnsm ssion over said network; receiving said

program at said stati o]F ang l()jli scar %’.névﬁln%bof sai ggo%géer data streans;

storing on said daCFR{Y 2gaFEGFGATRAICH RETEYDS BRI a4 AMESeRhyn

sai d ot her datd songaesedt progrdrhaand arahsdiigingr deid dalea stdreanid 26tvwkober

2004 3 Bri ef el ] At 1 he above and ot her objects and
Hiloi 00 <8l %H@%g&%%gaﬁ

advant ages of "t he I'nvention ““apparent upon consideration of the
fol | owi ng det ai | edxa@swing gtiddable mhsad siationcas} unction with the acconpanyi ng

drawi ngs, in whic { I ‘ j .
(houghon ane | RCURIER S BREESFEE M SENBREIRF L Iy Bt e
net wor k ar chi¢ ?@F@S

pHQRPICHhICh @ORAMOI s B gaidslatmeriginates in.
invention may be used; FIG 2 is a representation of- a nedia table t_Jsed

wi th the present . . . . . :
P In accordance with a third aspect of the invention, there is provided a method

for transmitting an audiovisual program over a communications network and
downloading said audiovisual program at a station of said network for storage on a
data storage medium for remote playback, said program having content including a
plurality of data streams, said method comprising the steps of:

compressing at least one of said data streams before transmission over said
network;

receiving said program at said station and discarding one of said other data
streams;

storing on said data storage medium said compressed data stream and any
said other data streams other than said discarded data stream.



invention; FIG 3 is a representation of a user screen interface of a
preferred enbodinent of view ng software inplenenting th20 Pcedber2004
invention; FIG 4 is a flow diagram show ng operation of the view ng
software of FIG 3; FIG 5 is a flow diagram showi ng a preferred enbodi nent
of the method of the present invention; FIG 6 is a flow diagram show ng a
preferred buffer |oading scheme according to the present invention; FIG 7
is a flow di agram showi ng detail of a pre$erred enbodi nrent of the inage
selection routine of the buffer |oading schene of FIG 6; FIG 8 is a

schemati c reBeIésdtip®ion Of thOPra@ilesnt s of an image buffer |oaded in
accordance WWFW%JWTEWFUQ#SQUH ne of FIG 7; and FIG 9 is a flow
di agram of 'a net hod AReaheerngdither pbjectnaadadvantages of trerinmentan watlldieovi sual

program on a appaeuaiicd JeRsidbAibR bf HeTVI1OWind detrilel MiRiptibR 8k O

Descri ption %Ehﬁ‘l lcfd Of‘thtthe | nventi.on The Eresent [ _nvgnt lon 1s inplenented
in the form SPEIGHAREthhe accompanying drayangs, i whichliksrreferenes charactersr e
conpr essed i nefeh& henpats tHemghokteshdipomigich:and transmtted across a

| ow-bandw dt h net work t (‘s conmputer. The vi ewer f the invention
al | ows the user to vi g%v@'t ]hg%ssgﬁ%%técd&ﬁgéﬁ’e%{%?l‘egdm‘@‘r%W? asehieetuse  t hey
are transnit tvith whish the niedwd acherding todbppresim gneudow neldeneed; | f the
programis cl osed- capjd: , gsed capt.L onin re.he ably is also

di spl ayed in.a separate O%%%trfe%% %r? } e&val @%??%l%gﬁegw I é‘FWéﬁé/seP%an

over| ai d on tR¥MNiOBeo inage as in the case of television receiver equipped

with a closed capti onFrg, ﬂ@%qgﬁﬁelentitfbnaﬁ%%sgﬁ%%n aim.r?%@c‘%gfa ﬁ%@{e Ssion

nmet hod descri bed above,. the cl otsed captioni ng nipul ated to

i ncrease i ts SRR yyieqrang softyage imp gdlee prespné dnveatien;oni ng i s
traditionally all in Bfpefiscakay Hapied mo@ihgogé@ﬁ@ﬁopﬁetﬂ&ﬂhggoﬁ%% diere
may be 20 Octr_qg\tla\g. 2004 -4 converted to lower case.letters wth
capitalization where appropriate). In addition, the user can,

substantially at any FiGa iskwrfloms diagremashdwing berefened ambadicheRE6f the method
represent ati\o gyd pl@Gent iERAod:" ©m any portion of the program These results,
and particularly the ability to scroll through the entire program and view
any portion, could beFH&Hf isvdipw dirgrsushawingy paefermtdbufiferjoading behemgs er
station the entdrdihgaoni pesad ibfeatdb@m However, that woul d be time-

FIG. 7 is a flow diagram showing detail of a preferi‘ed embodiment of
the image selection routine of the buffer loading scheme of FIG. 6;

FIG. 8 is a schematic representation of the contents of an image buffer
loaded in accordance with the image selection routine of FIG. 7; and

FIG. 9 is a flow diagram of a method according to the invention of

storing an audiovisual program on a removable medium for viewing at a remote
location.

Description Detailed of the Invention

The present invention is implemented in the form of a viewer that
allows a user to view programs that are compressed in the manner described above
and transmitted across a low-bandwidth network to the user’s computer. The viewer
of the invention allows the user to view the selected frames of a program in order as
they are transmitted, and to hear the coﬁesponding audio channel. If the program is
closed-captioned, the closed captioning preferably is also displayed in a separate
portion of the viewer display (rather than overlaid on the video image as in the case
of television receiver equipped with a closed captioning decoder). In accordance
with the compression method described above, the closed captioning data may be
manipulated to increase its readability (e.g., while broadcast closed captioning is
traditionally all in upper case letters, the closed captioning data here may be




consuni ng and an ordinary user would not be inclined to use such a system

| nst ead, ° in the viewer enbodying the invention, the audi 20 Qatodecdtd4 i f
used, the closed captioning data, are streaned to the viewer substantially
in, real tine, while the video data streamis downl oaded according to the
I nvention. The downl oadi ng of video data is controlled in accordance wth a
"medi a tabl e" produced by the known conpression schene referred to above.
The nedia table lists each video frame .iyn the conpressed program and,
preferably, its tenporal offset fromthe beginning ?f t he pro?LamtEramas
are downl oaded based . on requests fromthe viewer software, ra er an
sinply bei ngc%wgé‘ﬂ@dveééﬁ%;ﬁt?ﬁ withjGapitalizatien wheweappeupiiatedr &n dditienst s
sufficient fthenssy caesutatdntially ot 4yl timé UrNﬁzﬁl%ﬁd:ﬁlthe‘i}Hgg‘é'%gS&{Hfsé ient to

| ast for a |.hed, pr.e-fet.ch durati.on, so that re taking care
o? Sany browgll:e%g%t%ﬁéﬁhesglrde (PIES Ao gnyyportion of (e afegradof t war e has assur ed

that the user can wakhshke tds_elg_ltslenﬂ ]Pﬁﬂmmﬁganfl.sbintyl tfﬁsﬂﬂé‘llﬁ;%ircgﬁrgﬁﬁg@%lﬁgé g% 32 of
d ti f ; r.e continu : ]

the pro- t ot BRSERmARe A 5iad SRS, KRG AR aplnt il dbtalonbonnsfio: ne
cunul at i ve dufessiabiondie entimeresmpressedeprograny d{dw:}ea thﬁlmuédgb n?%z ho: g . rAs

| th ' i | &4 : H ,

sof tvar e bngﬁ‘gﬁ%ﬁﬁﬁﬁﬁ%ﬁt‘%&d@Eﬁ%?%“?%*&@?ea?ﬁwgi‘ﬁe?.eq%%ﬁﬁsgﬁtsﬂb?fns%,
program so B vigyersadhodying the swertiom dhegrudio date and, dfwsed theleloséd anes ar e

sel ected to ecaponimpedatgapsstieiniddao BOAERE subfdtialiyia rbdi'iSle, INRIGS vifaMe
woul d | i kel ydgpésaerlzggitgd fro near..t he tﬁnd of ,thieyhprogram Q‘%ne secon%

advance frane adhryily favylopdedacearding {0 the MyenfiRfut t he middl e of the
program The next advEmodovnleadingofivided diteliycdaolle®iesiefiahéOmmhout

- : | rogram then one-quarter and so on.
e o pelh e, A RE g BBy LR PR Y S %GR 50
much ad¥anc elTW!tPeféb]&\lsztsl ?bh éfipCKCt) ff?ﬁ)im%glgﬂ mmﬁz??magr aE:{d,o pmr;i;eeajé[?,?ﬁ g?‘] t 9
enough for {digpoiedffdeOfBR BEbEgi th . :

t he gr_ogran) bdmgput as tirglee vpass?%ﬁng s;g?tiica;\it ogfil ggboﬁlnlmz%fd @P%?flo wi ||
be avail abl e ?B?q"‘ﬁ?tém © VAGEFTS OLtW2FRe rSheT R ST ng . mmm.th
2vance | badl a0l Lo | apen Ao B e NS e pRERAR 1
perm ts. 20 BT 14sPRia ndetiufeie eich utrien e Gaobelop ekingal y

i s not mer el garg of eny hrowsdimgthiengeratiay wanes dof e vidveer¥Bflvard 18RklaSsur&pfrher . the

! he,,net wor onnection and
4L P oLl BTV o U SO 0 AR SOEEATGs T
net wor k denaREPSIiAe The seltvagnontinually mowitdro the status of the pre- fetch queue and

returns to download additional frames when the cumulative duration of frames in the

queue falls below a threshold.

As long as there are sufficient frames in the pre-fetch queue, the viewer

software begins to download advance frames from other portions of the program so

that the user can browse ahead in the program. The frames are selected to minimize

gaps in the program. Thus, the first advance frame would likely be selected from

near the end of the program. The second advance frame would likely be selected

from about the middle of the program. The next advance frame would likely be

selected from about three-quarters of the way through the program, then one-quarter

and so on. In the beginning, then, as the user browsed forward, there would not be

much advance video available (the audio preferably can be streamed fast enough for

the user to be able to hear audio from the browsed portion of the program), but as

time passes, a significant portion of the video will be available for browsing. Again,

the primary concern of the viewer software preferably is to maintain the pre-fetch

.queue of images, with advance loading of video frames taking place in the

background as time permits.



frame will increase. If the tine increases sufficiently, there may not be
time to download the next frane before-the audio track h2sOathhenz(®d to a
subsequent franme. In such a situation, the system software preferably
woul d "know' to skip a frane. Simlarly, network perfornmance would
determ ne whether or not there was sufficient tine to stop |oading franes
into the pre-fetch queue and start |oading advance franes. If the tine
required to load a franme were too |ong, the systemnight not load an
advance franme as readily; for exanple, the duration of the pre- fetch

queve, and thus the mmﬁmgt)fmeamsetwg@%@argfm&ggﬁfbéngcgeiggggéqweased

The particul gr fra s sel ect for, advan sol ely
on their ten% f?é‘i‘efs medig table. aRé@ebéhQ)%éﬁcm preferablymertitors that es,

\(/jvh |t ch rraya eorghuomef themeenirk haﬁlﬁid:tloff agd gﬂﬁl@t& natdbwnh%t%é Lﬁigéélag%&gﬁlgly
eternined i on yses input throu ser
i nterface of 1atﬁg&w et\%e"irt ﬂgng,g %%%& S‘P'O%ocfeﬁlanao ’é‘?{ea'f?ﬁP’ée Wﬁqv@lﬂ’%da&res are
sel ect ed fr offftevilrineseass) Iﬂﬁ‘@dnm: resmdegnufiipiantlyh dwecima9 MoSBSAMGHaNges,

t he advance. r certa| n kinds _of scene
c hange\s{ over a%‘tﬂri\qg?g g_ﬁ,i_i\é}g fiié b?ﬁ%rg ??e%@%ga& %ag aﬁﬁ?}“‘:ﬁg t,p Splseausnt frgpe.

advance | oal $ii5h @\ﬁétﬂlag‘é)‘l’glaq $ystem &fﬁ%ﬁ&wﬁduglsdvvoulde‘haowhmm@pa fivine, | scene

changes resuSImlwlyf h@mcﬁﬂ Ff nﬂﬁﬁb%u@& H&E{Tﬁﬁ‘?%eﬁ&rﬁ?{?& e Zgﬁ{n ag) of
an ot herw se,, bst ant i unchangi ng scene t T BUt S HIE o be
used, they \ABW ﬁtg\pgo:ﬁcgng \E({éffaemta terfeichauperiand &t@mk@dmﬂi aghwemces of t war e

eﬂbod%/l Ing t hframeesHrihe timeaaduicdal tﬁﬂbad)zn&bin)t wedé'too BhES tRE ?%Jtéfn nﬁhﬁtch éﬂ%dudes
the ability a e, am prefera er ent
portion of t eag‘%a@%?})ﬁ?%ragg%aw f]c}/r &"@E’r ﬁﬁr@“ﬁf%‘{‘%@e@w%ﬂm\w apscondary
i mges ni ghttfﬁéth@fWm@ralfﬁtaa}esadbepra—ﬁtd@dy\ﬂmapbe&p:p@ae@ periodical |y
(regularly or irregul

geared to the partlc’ﬁ[elaéé}%%:dgne Eeﬁgelet& sp aye n%lqaﬁ@gtqoﬁgber%at%%sﬁi?lﬂnary
i mage area. PhHedamprEal logations, but equldirkse bpbesadom otherwiritytasswHichynay,

g\l h ? (ra ?(r:] ;Slr ' ; lnc kh @e ROMGHEHAsedNTRE Y@iet h@l‘?ﬁlﬁ&t coul®be P&@ﬁr&@é&) ﬂ'fjﬁvan%% hég&%ﬁg ear.

¥ ert|S|n tgtgarei_jl 1t10t e particu

general adve ?P g?nﬁﬁ?r ‘38}5 fougn, %HV‘&%%@acethéh%é’@&)’ﬁﬂmfywarnagémtldaﬁa

st r eam woul dexmet\ehlﬂnefraimwhma;dfedtewﬁdin ItﬁeSoxﬂg&ﬂaIr{ﬁéb Ee@@:'d r%ﬁh"% ecthed
the viewer s | .S 0 ot
the primary %%%égo%?y&lgeg a&'%F i%’FE o Hg(’j‘mg’gw Cﬁ’ﬁ‘&& g)fayor ertain kindpey
coul d be dowdf w&aeélangeppwe@@shermetgnetm ;cehe Ehatgbs aglylbe prereakd fdhadvitic

could be inp \Ad n Q! i.n the first portion of
the table be taglfm%rﬁvéfséégaﬂh?r Cg &Y i3 fnﬁ&éed rl|Peorgrllwtl Ybe “d SHE hﬁ‘éﬂ?s Thi s has

t he advant agESB¥ing sensmcapgera mampulatlon (such as panning or zooming) of an otherwise
substantially unchanging scene. If such attributes are to be used, they would have to
be included in the media table.

Viewer software embodying the present invention optionally, but
preferably, also includes the ability to display a secondary image stream, preferably
in a different portion of the viewer screen than the primary video images. Such

- secondary images might be, for example, advertising which appears periodically
(regularly or irregularly) -.throughout the program, and which might be geared to the
particular scene being displayed at the time in the primary image area. For example,
if a particular product is being used by a character in the program, an advertisement
for that product might appear. Alternatively, advertising geared to the particular user
may appear. Or general advertising may appear. In any case, the secondary image
data stream would have to be downloaded with its own media table which directed
the viewer software when to display which image.



up the initial downl oad of the programto be viewed, at the expense of
being able as quickly to pre-load franes from |l ater port2®Ostobér 200d
program Wth respect to the secondary image stream the dynam c nedi a
tabl e could be used to inplenent advertising targeted to the viewer. For
exanpl e, the secondary nmedia table downloaded initially with the program
m ght at a particular point instruct the viewer software to downl oad an
advertisenment, but the address in the tall-e that ostensibly points to the
adverti sement nmay be the address of another table that is custom zed to
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| ow bandw dtR net wor a user's c
exanpl e, For example, the program could be viewed while traveling on an alrplane Whlle the

user would not be able to listen to the audio track, he or she could view the
representative frames and read the closed captions. In an airplane environment or
other public locations, use of the closed captions rather than the audio track has the
added benefit of not disturbing fellow passengers.

This additional aspect of the invention makes clear that the term
“audiovisual," as used herein, refers to a program that has a video component, and
one or both of an audio component and a closed captioning component. Thus, there
might be no audio in the aundiovisual program.

The invention will now be described with reference to FIGS. 1-9.

Methods according to the present invention may be used in any
environment in which an audiovisual prografn is transmitted from a source to a user
station over a transmission medium having insufficient bandwidth to transmit the
complete program (i.e., the program with all of its video frames present), even with
compression, in real time. The invention may conveniently be described in the
context of the architecture shown in FIG. 1, in which the audiovisual program is



a personal conputer. As stated above, |ow bandw dth network 10 could be any
network having insufficient bandwidth to transmt an audzdOcwbel 208fogram
with all of its video franmes, even with conpression, in real tinme. Wile
the bandwidth limtation could be inherent in the network itself, it is

i ntended that the phrase "low bandwi dth network” enconpass even networks
such as the Internet, which rely on high-speed Iinks, including
fiber-optic links, that have high intrinsie bandw dth, but to which users
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row would thus contain information regarding that particular image. Column 22, for

example, would indicate the temporal offset for the image - i.e., the time, measured

from the beginning of the program, at which the image is first displayed. This

assures that the image is correctly correlated to the audio track, which preferably

begins substantially continuous playback at a temporal offset of zero. The image

will remain displayed until the temporal offset of the next image is reached, at which

point that new image, assuming it is available (i.e., there was no network difficulty

that prevented its retrieval), would be displayed. If the new image is not available,

then preferably the current image remains displayed until the new image can be

retrieved, or until the temporal offset for still another image is reached.

Alternatively, a blank screen or an error message, such as "VIDEQO NOT

AVAILABLE AT THIS TIME," may be displayed.

Column 23 identifies the closed captioning data, if used, that should be

displayed with a particular image. However, because a particular video frame may

be associated with several frames of closed captioning data, a separate table may be

used, ahd column 23 could be omitted.



Col um 24 could include data regarding various inmage attributes. For

exanpl e, as di scussed above, an indication of the type of230Oetoberctiidge t hat
resulted in selection of the inage m ght be included to. enable the
software inplenenting the invention to determ ne whether or not to |oad
that frane in advance of certain other franes. Qther data may be included
in table 20, and certain of the data described nay be omtted, according
to the needs of the particular inplement#tion of the invention, as would

be apparent to those of ordinary skill. A preferred enbodi nent of a viewer
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I f the ggl%géhqescogtr@ %’&,pmg@@ allows thezyser torrerall/totaediffesmt portion of

the program. Slide control 37 thus preferably would move, on its own, as the

program progressed, to indicate the current position in the program. Preferably,

indicia (not shown) are displayed along the paths of slide controls 36, 37 to indicate

their functions and their levels or positions. Slide controls 36, 37 are preferably

actuated by the user using a mouse or similar pointing device that controls a

displayed pointer 38. Buttons 39 may be provided for functions such as PLAY,

STOP, SEEK and QUIT. Other functions may be available to the user using pointer

38, either through other graphical controls (not shown) in other areas of viewer 30,

or through menu items on menu bar 32 (which may also have keystroke equivalents

accessible from the keyboard of the user station).

FIG. 4 shows the operational flow of software implementing the viewer

embodying the invention. The system accepts mouse clicks or similar inputs at 40.

Depending on where on the screen the mouse is clicked, a different message will be

sent into message queue 41 which ultimately is processed in message queue

processing stage 42. If the message is a play message (at 43), the system sends a



20 Cctober 2004 -9 "Resunme Playing" nessage to the buffer manager queue 44
and then returns to wait for additional nessages. |f theZlhOstwage2lld a stop
nmessage (at 45), the systemsends a "Stop Playing" nmessage to the buffer
manager queue 44 and then returns to wait for additional nessages. If the
nmessage is a seek nessage (at 46), the system sends a "Resune Pl aying"
nmessage to the buffer manager queue 44 and then returns to wait for
addi ti onal messages. If there are no newgmessages -- i.e, there is an idle
condition (at 47), the systemcontinues to nonitor for new nessages while
buffer mana Lyes to oce t he nessages in buffer manager
queue 44. Thgl%ssu%lglgﬁégnﬁeﬁﬁgg t‘ﬁh’tei%l“?ér mepgger Hasand; then wtwing tiwgiat  49)
causi ng the Prédditipnabmessagesatlf 4B0mesSade ien stopnacsEcA@t mpﬁgesgt,stggleseﬁﬁoﬁure
of data int o "SgBPavi | ' ffers 401, 402, 403 as well as
t he pl ayback gft hgtlﬁ%gklgs,sg%tortggg%ﬁ%ém?%ageﬁ%%el“egé&Béé’%eé‘.mﬁufnsttﬁév%%@r
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conti nues t oSY$tam gpmtinues wotika 'Quit!' Message Breckdvedt (at 49)9@@133@\@@?1%035@43195. At
the same tingyd idosystem continues to nonitor for user Input into nmessage
gueue 41. If the video content to be played is not in buffer 401, the audio
and closed capti oni rijPférAtBANaEeR 45 menagss e @payedf datointd ithgy, sudi@2nd 403

whil e the netpionk ﬁeeghmr,agg&ﬁ)g;fl vi.deo franes. As
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advance frames. ?\t the same time, the system continues to monitor for user

input into message queue 41.

If the video content to be played is not in buffer 401, the audio and
closed captioning data continue to be played from buffers 402, 403 while the
network read process 406 loads the necessary video frames. As shown by arrows
407, when the system is operating in this mode, buffer manager 48 continually
alternates between display process 405 and network read function 406.

The flow of the method according to the invention is diagrammed in
FIG. 5. At step 50, the user causes the system to connect to the server that hosts the
program to be downloaded. At step 51, the system first downloads the media tables
associated with the program, and uses those tables at step 52 to allocate sufficient
memory to buffer the program. At step 53, the system loads the media buffers with
the data to be played, optionally under the partial control of user input 54 as

discussed above. At step 55, the data are played and the system returns to load
additional data at step 53.



20 COctober 2004 -10 FIG 6 shows, in expanded form a preferred enbodi nent
of the nedia buffer |oading step 53 of FIG 5 for each pl@aQcibei 24
(preferably about 8 seconds). At test 60, the systemdeternines fromthe
medi a tabl es whether or not closed captioning is present in the programin
gquestion. If there is closed captioning, the systemproceeds to step 61
where a bl ock of closed captioning data is | oaded. Next, the systemtests
at 62 to see if there are any nore closed0eaptioning data bl ocks to be

| oaded for this play period (the systemknows fromthe nedia tables how
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test 75, t heHowevcr, video data will preferably be loaded last,
FIG. 7 shows, in expanded form, a preferred embodiment of the image
selection step 66 of FIG. 6. At test 70, the system checks to see if it has sufficient
images to fill the pre-fetch queue. If not, then at step 71, the system requests from
- the server the next image to be displayed that has not yet been downloaded. If at test

70 the system determines that the pre-fetch queue is full, then at step 72 the system

finds the largest time gap in the images it has downloaded from the remainder of the

program, and at step 73 it requests the image closest to the middle of that gap. The

selection of image for step 73 might be adjusted based on image attributes input at

74 based on a predetermined profile or on user inputs entered in advance. As a

result, the image selected might not be the very closest one to the middle of the gap,

but rather one of the closest ones, also meeting the defined attributes, At test 75, the

system checks to see if has received all of the images identified in the media tables.

If it has, execution of step 66 ends; otherwise the system loops back to test 70 and



system checks to see if has received all of the inmages identified in the
media tables. If it has, execution of step 66 ends; othe2Ds®beiE)(gyst em
| oops back to test 70 and 20 Cctober 2004 -11 execution of step 66
continues. FIG 8 is a. schematic representation of the inmage portion of a
program in the process of being downl oaded for view ng. Each of boxes
80-89 and 800-802 represents a frane that is identified in the nedia table
for the program The franmes are displayed -along an axis representing tine
advancing to the right. The diagramis drawn to show a programin the
process of beixagutionesfettp 66 ddntihlig, current tine indicated at 803. Thus
frame 80 has al readyngfﬁg diaf%h%%;ed’ as indicated by a "D' in the box
representing .;2[; frame oo B fies represprsation ¢fgbe imigepdfiin bha pRgrdigX
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i nvention i s &%displagecdalong aparis reﬁrasenﬁugtini@elddhmﬁ%?‘b@ﬁe \A{iﬁﬁ{]ifhe A& eltg ch
duration 804,draw4t ] - i.ch fall ip that peri od, ve ‘
al r eady been.lgade@&%gﬁgﬁéﬁgﬁﬁﬁyﬁ% S PLYUHE Yiswsd. With the quimattiBe has been
di spl ayed, t ABYg3ed aidG. | Thusdeame &0 biasvabtcoddibéenatispl Bd] a5 arRBteHByND" in
pre-fetch quesibox flptdientai) i.f network condjtions are
fp : ﬂl@ﬁaﬁiﬁ?(@ﬁﬁgggh%t)ﬁ'\é sy hosg »Y@PO[%‘ s’ﬁlt&i/!’

poor, the systerm mggt skip over frange conti Ayl % anme 83
until frame SPIEHR 3meaaffmda loagled §ntptapt vigwad b hittkthosy thenare bl O
message. O thawe netryet beergddwidomied. frame 802 represents the last frame in

the program and it | d geen downloaded. In addition, frame 87,
closest to the ni ddIEﬁ‘%?(%t{ﬁgc%%'ﬁaq’r?@tlﬁé@ﬁesﬁﬂ@déh%fThm@rsbpléoﬁtgtoo?m«]ueue

and the end &cthorbagsordingitn the imentienis todosted] frasehast ﬁxﬁé’t@e cﬁ%ﬁzﬁyeﬁtli?ﬁin

m dway bet weege-fdt@iBn 0 th 0gy a e.rend] n ng gaps are
t hose i ndi ca’? d t @%ﬁ?ﬁﬁﬂé&tégﬁggg& &Eg@r_ne l'gﬁb‘géfcm@l n thalperipd, hakiegest, so
accordi ng toa'ﬁﬁ%%lsl?ﬁf’éﬁ?ﬂ?ﬂ apd gake xp the preefetch queue. | Oactefiarmd 8L ek bl r ane 85,

at about t he displitied, thé s@Edén illalebd - @w S S fr%ﬁ 2%3‘2 [Scééfﬁvngtﬁlg‘;,ﬁ%feg&e? h‘;lcj’(r:e q

particul ar t i mages .(e.g., true_scene chan
scene chang eé ?femgfgﬂﬁ?u e%ﬁl'%cqsgedf 3bQive. if petvork gondiensciré poart thelsisteinemug er
deci des to séKiplavenfreme Sdncartimujpagdtiplay Rarh 83 Bﬁ@lfﬁérflggs gipodi ment he or

she wi Il heaggly r | 0. and. see the correct close captioning (if
provi ded) , as 1 ﬂgaggt?%rog%slpgag;ﬂ{ & SCTEFT QLT IReS548%e vi ewer substantial ly

in real time. HoweverOf hegemdining Hambg franmr802 repeemtd iy e eamel inaged, the
user MRy not pRGarEndiRhEEAteaiTBOE ddATERS 1§hAREL. HS,ChYSESL J mage to

- » closest to the
middle of the gap between the end of the pre-fetch queue and the end of the program

has been loaded, as has frame 800, about midway between frame 87 and the end of
the program. The remaining gaps are those indicated as GAP1, GAP2 and GAP3.
Of those, GAPI is the largest, so according to the invention the next frame to be
loaded should be frame 835, at about the middie of GAP1, although user or program
preferences for particular types of images (e.g., true scene changes over camera-
induced scene changes), might result in frame 86 being loaded first.

If the user decides to scroll ahead in the program, in the preferred
embodiment he or she will hear the correct audio and see the correct closed
captioning (if provided), as those preferably can be streamed to the viewer
substantially in real time. However, depending on how many images have been
loaded, the user may not see the correct image. Instead, either the closest image to
the time point selected, or alternatively, the closest image preceding the point

selected, will be displayed, depending on the particular implementation of the
method of the invention.



the time point selected, or alternatively, the closest inmage preceding the
point selected, wll be displayed, depending on the part2EOt@ber 2004

i npl ementation of the nethod of the invention. 20 Cctober 2004 -12 The

I npl ement ati on may depend on the type ofp program being viewed. For
exanple, in the case of a television talk show with several participants,

I deally one vvould t1 tg sh vt\zthe correct face V\A%ﬂ the correct speaker.
W t hout sendi ng TGRSR PR dpend pn the fyp ok progiagubeing siekiedw, f or
any point i Fot W@Hm!mﬂmtlmsiaemofadtciawsn@ﬁdalﬁ shiey With Eé\%rdl%ﬁfnm;ﬂﬂtscmeﬁﬂ the

I mages alre C ce. Therefore eference
for downl oagﬁgba \C/tg%lé?lg}yn% Eh@%orr&% fg%’ &uﬂggjt Breftosgaal‘feﬁng"g}?éif g"'“@fngt he
entire groupddifienahinformation; ﬁdlilazf bﬁ!hfﬁcultmeknmpsfor ady painthitthy ehdio t he vi ewer

can be set el anot her
enbodi ment , g??\dééu?gl @% (e By emcegﬁlgrd%g&l Ré ’frgilkego{?géd [Yg%feﬁ%g??’ﬁ s an
i ndi cation FTERCt {455t \h c,ithe piefgTERge fpbd@wlpipédm@aévaﬁmahnageamdghm system

woul d know s tslcarlevg stH@-Bstofﬁﬁ@é’ﬂth'ﬁrJurpaf%érfthdn m&ﬁia%ﬁvaa fipd 0 | 0ad the
correct fra %table coul d

i ncl ude voi € "Wﬁﬁ?lyntgﬁf’ %?Wr%??‘rbﬁ ?%Ppé%gﬁpb&rath@kpﬁ&menm ag errgf essagey, and
then if the video ifdngeother emtiodimuiiti theltheia tabR dould REkade tH Bnfed? JE

| d id h t
anal yzed, anfladePREHIAUALN i P ek 4E BrbfiPATs paPiya katiou 5 B pisemur ¢ on
audi o coul dweslddinep| taydisplayTthet praviens frame fihit sveed hibk ta lomet:enuawgnﬁﬁ
di | d t k, with the
audi ovi sual inRa8r BiYet ML TG o helih %Pe c\[’&uﬂ} ﬁcpgﬁ\l\%r@e BBt s fully

freedomto Pbrowse throug rogramin rea

downl oaded. m@?m?f’é‘ﬁ pder eas@e&ﬁmr@m incriplkeshewe amrbihen iftlie prdegnmjage s ot | y

downl oadteﬂ axtaﬁiabiulsmetcaaam&@awdantblaraﬁang,@ec%ﬁﬁiaﬁz%gla 1@4&@3 f., 4 nt e“dted t
i mage wi sel.ect e u ventidn ac |eves PS5 greates
advant age |$1£§ VOIC%P%&'I a‘fa‘tmf’(ﬂ\/\tlE E%gwtﬂglﬁ thasehes dhe anadvsis efdbe above,

the invent | onrepbpudie cogdbealisplayied. a network with high enough bandwi dth to
transmt full-notio [ scrolll vi ousl y known
'Th\é 16’\%?1&0}1 91 g%ﬁbévé Lak& L View an alécgg%lﬁl&ig pfqgr:‘up%

full -nmotion video net uire t he
required bufqvl §a4§éfqyneéa }Cé’sbﬁﬁ%dﬁll @y\[ﬁatkk withithe freedony 6l brobvye tﬂmgmer

during whi chropiaieirt 8l ti&ﬁ@éveiﬁ&?or@ﬂbi@i‘ﬁ‘l W RE e Rded! A%Fs%%‘ﬁc it vention could
be wused to retrleve re sentat|ve rom di tferent % of the

program soSHRIEte campreTsedrTpgtam ’r‘igfunl’ H%Wﬁ@éﬁle(lnﬂ‘!ﬂ upesean scral @rduﬂmhs whi ch
coul'd be a pwgren sl scacheiatandgd Ao G RGtoBGAM Segment to Vi ew

il he i nvention n din nn iQgn with the primar
Wile the entio Aqﬁi%ugt? ﬁle 19\%%%011 aglneves 1gsogreaetgs}t a8vantage in the co%text of y

a low-bandwidth network as described above, the invention can be used even in 2
network with high enough bandwidth to transmit full-motion video, to facilitate
scrolling. Previously known full-motion video networks would require several
seconds to fill the required buffers before resuming playback after a scroll by the
user, during which time the user sees a blank screen. The present invention could be
used to retrieve representative frames from different parts of the program, so that
during scrolling, the user would see those frames, which could be a guide to
selecting an interesting program segment to view.

While the invention has been described in connection with the primary
video stream, similar techniques can be used to download the secondary video
streain.

In accordance with another aspect of the invention, a user can download
a program to a removable medium such as a floppy diskette with a capacity of 1.44
megabytes. In that aspect of the invention, the program is downloaded with images



video stream simlar techniques can be used to downl oad the secondary
video stream |In accordance with another aspect of the i2(/@cpbarf004 user
can download a programto a renovable nmedium such as a fl oppy diskette
with a capacity of 1.44 nmegabytes. In that aspect of the invention, the
programis downl oaded with i mages 20 October 2004 - 13 and cl osed
captioning, but w thout audio. For while the entire video portion of a
program includes significantly nore data {han either the audio or closed
captioning portions, deleting the audio portion of a program conpressed as

set forth in o tgfied copendi | jcation _frees up the right
anount of cap%ﬁcgllectl?/&jtta %\égﬁn}rgﬁé', 33“% gﬂtg‘agt %‘\%‘Q' rﬁoqﬁ’falg%rthﬁf‘%tﬁeé’ idqogstionipEket t e.

Vi ewer sof t waPr@gepe ingludes signifizently tancdata thiah ithé the i8Rk cRRed SdptidRingsed to
vi ew the progscHIbR delt in _places such as

ai rpl anes, t?ﬁi ns, ’efgf‘g%ﬁhe@a#e@ﬁ%ﬂ%‘g8@?3?%%8%’%%@?’6@8& o5 ipghe

i nvention is Oaﬁ’r‘%"rﬂ‘r@&dicﬁpcqﬂll@ applicgtjonsfireqs upathe tipht amealing of adpaeiy fodlldvhe

0.54] fgd. : a_i.n th di
tables. the ﬁ%%gm profedin orpd NS AR, VSRS sl opAl e i adeoRi e o

for the progr nten fip beuserte)view e Peostamen, e.8e appseblncontputrép 93
requests, fropiatdssusieaysirplandsetraiffigge.data. At step 94, the inmmges and
cl osed-capti oni ng dat CY tenovabl e storage nmediumalong with

rﬂgetg&i len.to Ei@ e !

the nmedia tables, which Ao eceqdiye s aseset of the invensionds diagramert inect

i mage with thAG.SorAtetep 21, dseuiediapsblentor tre p‘rggr[ﬁhﬁz)ﬁﬂ@kmldaﬁed.%xt?&d%‘% of
the inventio L f I J ability, .as all of th
conpr essed p%zgjtrbg%]di s 58@%@&3&“&%‘58‘?@8@‘%%%ﬁ g%'l}]r&gue,s}/ﬁugmm 3‘F§e’§’€éﬁh§ hat a
techni que f orci95ed\iaREoRBafriaderte prerami Again uginptheansdia tbld dvey, ths Syskghng

transmtted, ahidp@dechd)gronl@edsie | datal e eNLLr e, program
i h gt ed'3 hasr’ggeeﬁﬂréiﬁad%{g% {rpaggs f%d the art

bef ore downl ogdi ng i s conpl , .

will appreci a‘ﬁ SCQH?P%W&%F@%H”FW@&PF@W@# gerage medivme dlopg withhthe t han

tlhle fles;:_ri bmcﬁﬂwéwmf ich a:mb?mb;ame vﬁ%ﬁ?ﬁ@bﬁﬁcfa@th@%ﬁ@&?ﬁla éwithlthe - od
r n : n r n m

onl y by the crebbs septibihhe ByeRRo sh s Biprct dane fenioroiea wer biai med

is: 1. A net HoH sresllingeaniability asnllafdiovinspraisep pogramiatownBbhadd siforah a

comuni cat i ongeRf{gnor k and pl ayi ng back said programat said station, said

audi ovi sual program h%\ﬁi ng[,cont ent conprising a video data stream said
vi deo dat a us it is seen that a technique for viewing compressed audiovisual

programs, as they are being transmitted, while allowing the user to scroll through the
entire program before downloading is completed, has been provided. One skilled in
the art will appreciate that the present invention can be practiced by other than the
described embodiments, which are presented for purposes of illustration and not of
limitation, and the present invention is limited only by the claims which follow.



stream being transmtted in a conpressed format in which frames determ ned
to have greater significance than other franes are retai 2@Ocwbe 100gnes
determ ned to have |esser significance than other franes are di scarded,
said program further being acconpanied by a table indicating which franes
are present in said conpressed programand a tinme offset at which display
of each frame is to begin, said method conprising the steps of:
establishing a pre-fetch interval; reques‘t ng, at said station,

transm ssion by said network of data to f 41 a pre-fetch queue having a
duration coquns,urate with said pre-fetch interval; when said pre-fetch
queue is full er’é‘d'&ﬁfé?li slgimed igaj d station, transm ssi on by sai d network

of additional data fqom LRt BP ' ram The t hod of
claim1 wherejn sai.d ste eqferecgi?li}% ﬂ%@ﬁ\?sgﬁg é&%acao%tﬂ‘?’b‘gia

of
exani ni ng sa|°8“lr8‘brf“éat‘°£ﬁ§e§‘@f%é{“:’fB@yiffgg?acké@fd@@gramaataaldestaememaﬂ in said
table as a fumdidvisuabfrogumin hivip@esntan ORI a%ﬂ&fﬂ‘éfﬁf?éaqn %fcfavs}g gppate

3. Th elect
et o AR Ry s 5 TSR 5 hs amsoisdnotus k,

and (b) avai |gaaten significanda thmnmtheri fmmds}a:é ﬁﬂ&iﬁéd et fran8d WedhBh&NH QLT ONS
of said pro t ased on sald analysis.
4. The net hogé%fBB Ségﬁﬂcme?ﬁ { aegla%%nn%sl; | gf{f"ﬁ@ Sé’fﬁ&‘fggf&rﬂ R‘%"Fé@@%@ back
contents of <$AFeMPAEed by afable indécating dvlmh ﬁ‘aneb Ze pra3vhtsin GhidsRiprévsat f et ch
queue are pl E}X@Q'aﬁla@i@ a tﬁrﬁ@@?@ét‘dﬂ%hl&{ dis Q}'F]gf é&cﬂtﬂ'a?:[;'éslsacl.ﬁ Hm ﬁsasrd Ny said

net wor k of dat ntai n pre-t queue tedc) ai m 4
further conpri &pﬁﬁ n%?hs tlBP%@ts' at subst ant ially any time, user input for

sel ecting pl ayback of csnﬁtﬂishfngsaaprd fbt@hfﬂﬁteﬁ@.[t ions of said program 20

Cct ober 2004 -15 6. um% % aim 1 wherein said audi ovi sual program
conprises at |east on %ﬁwgracfé’tdas %%ERPSWSSI%QYWﬂH@W@‘k of datarte llwher ei n -
sai d at | eastPrefcloghee aing sduratdon canmpiiuees withdiagl sialfdch Snre3e et hod of

claim6 wherein said 0 r.d stream conprises
cl osed- captigni ng, data heh 643 broRLCPIEE if ﬁ‘t"a1"’*‘1“‘35'3111& at said station,

transrission by said network of additional data from later portions of said program.

2. The method of claim 1 wherein said step of requesting additional data
comprises:

examining said table; and

selecting, for request, data referenced in said table as a function of
which portion of said program said data originate in.

3. The method of claim 2 wherein said selecting step comprises:
analyzing at least one of (a) performance of said communications
network, and (b) availability of data previously requested from different portions of
said program; and

choosing data, for request, based on said analysis.

" 4. The method of claim 1 further comprising the steps of:
playing back contents of said pre-fetch queue; and

as said contents of said pre-fetch queue are played back, requesting, at
said station, transmission by said network of data to maintain said pre-fetch queue.

S. The method of claim 4 further comprising accepting, at substantially

any time, user input for selecting playback of one of said later portions of said
prograrn,



9. A nethod of communicating audi ovi sual prograns over a conmunications
network, and playi ng back said prograns-at a station of s Qctohet2dek, said
nmet hod conprising the steps of: analyzing content of said audiovi sual
program conpressing said audiovisual programas a function of said content
to create a conpressed progranm conpiling a table indicating which
portions of said programare present in said conpressed program and
transmtting said table over said networkisin association with said
conpressed program exam ning said table at said station; and sel ecting at

said station, for re i,d network, data.referenced in said table
as a function of whi ?ﬁe@t&rﬁtgﬁa §€Cl§'§?gvﬂmﬁ5€'@? é‘?‘f&@&?‘&vﬁaﬁlé’fﬁgﬁa@ ¢ramprises at 10,

The met hod ofleast anerpthendatasireamsai d audi ovi sual program conpri ses audio
data and video data; and said conpressing step conprises conpressing said
vi deo data and traninittin% said audio data in a substantially real-tine
stream 11. The net hdd ¥ Bethedpt dainn b pdicrein sdid at lbagtross sithey dataeyrea@npr i ses
conpr essi ng sainghrises@adidda@,. by anal yzi ng signi ficance of franmes, retaining
frames: expected to have greater significance than other franmes, and

di scarding franes expected to have |esser significance than other franes.

12. The method of c|:&rﬁﬂmnerm@demamadmf@@sﬂaam@éﬂ@ie%e;rid%msftﬂe& nce of
frames conpri i ol ng f.r s, for one of (a) a scene change relative to
B RS CloR o el

adj acent frame a change in volunme |evel of audio
associated with said franme relative to audi o associated wi th adj acent

frames. 20 Cctober 2@04A mbfhoddbf ob : Lm 1 1 further conprising:
conpiling a table indicating iccEﬁ?ﬁ%ﬁs{gggémglrsgéle?{?gﬁaﬁ.‘ssoé’ieﬁa conpr essed

program and £OPFRRMEHAns melyorandplayingbagk said pregtanis atrmstationtof saielgi n;  and

transm tting meawdrk, sdill enelfoddethpriingstb diep@pr €ssed program 14. The net hod
of claim 13 further conpri.si ng cor%ressaiaﬁg said table prior to said

transmitting step. 1520FKEDEECHEY Grsald audigvisalprogeamy sai d tabl e
conpressing step conpoinpeessihy said riidiokidgalpRo ke Dfuns@bifof S Sorint o

gi fsgggﬁgt ti 'E?éate %@om-ﬁpe%sé?ﬁxjaggnﬂf claim9 further conprising transmtting

compiling a table indicating which portions of said program are present
in said compressed program and transmitting said table over said network in
association with said compressed program;

examining said table at said station; and

selecting at said station, for request from said network, data referenced
int said table as a function of which portion of said program said data originates in.

10. The method of claim 9 wherein:
said audiovisual program comprises audio data and video data; and

said compressing step comprises compressing said video data and
transmitting said audio data in a substantially real-time stream.

11. The method of claim 10 wherein said compressing step comprises
compressing said video data by analyzing significance of frames, retaining frames
expected to have greater significance than other frames, and discarding frames
expected to have lesser significance than other frames.

12. The method of claim 11 wherein said step of analyzing significance
of frames comprises examining frames for one of (2) a scene change relative to
adjacent frames, (b) a fade, and (c) a change in volume level of andio associated with
said frame relative to audio associated with adjacent frames. -



vi sual program along with said audiovisual program 17. The nmethod of claim
16 wherein said transmitting step conprises: conpiling a2 @bloberifitcati ng
which frames are present in said second visual programand a tine offset at
whi ch display of each frame is to begin; and transmtting said table as
part of said second visual program 18. The nmethod of claim9 wherein said
sel ecting step conprises, at said station: establishing a pre-fetch
interval; requesting, at said station, trlgasm ssion by said network of data
to fill a pre-fetch queue having a duration substantially equal to said
pre-fetch interval; V ! . et eue. is.full, requesting, at

sai d station, transm'lg\gf?g%ﬁ%g%ggf?%g%P%H%?COMfsmgonal data from |l ater
portions of said progfpilinga tabjyndigating whicth framesnart Presberigismidsai d step of
requesting addiripresseal progai@atPi e e et £%HTEN; ' | e;. and sel ecting,
for request, data ref%rgnced in sai%ﬁﬁfta%l e a[galggfg?{g??cbﬁpﬁé ls\ngﬁnporti on
of said programsaid data originate in. 20. The nethod of claim 19 wherein
sai d sel ecting step compniisiagsadQasletaspes 024 corh r@%‘O@f % g at least one
of (a) perfornmance of said comunications network, an %%& avail abi'lity of
data previously requested fromdifferent portions of said progranm and .
choosing data, for rbt4u€ht metimded chiimsksi fdrtaﬂedon@ﬁrﬁing%%mp‘}eg{{ﬁfgmﬁj {%Bfe
transm ttingpgbr MQ&MH-H%@ am over a conmuni cations network and
downl oadi ng Sai d audi ovi sua1 program at a station of said network for

storage on a data storage nediumfor renote playback, said program having
content including a PS.UTRd inedhollof SRR 1SWERER safBhBle TBLA0].; conpri sing the
AP art e Ehbisripe oip

steps of: co i at .l.east one of sai ) ane Phaf ransm ssi on
over said ng%\lgﬁ%ﬂga&@i‘ Pﬁ@o’ét’é’i“a(’g?%@t%%itdlﬁa\'edtémai-i on and di scardi ng
one of said other data streans; and storing on said data storage nedi um

sai d conpressed dat a;gt a d,other data streans other than
sai d di scarded data %??r'gg%me%-ﬁ 48@%&8%@”&?%% Pansphidingjarpecond

visual program along with said audiovisual program.

17. The method of claim 16 wherein said transmitting step comprises:
compiling a table indicating which frames are present in said second
visual program and a time offset at which display of each frame is to begin; and
transmitting said table as part of said second visual program,

18. The method of claim 9 wherein said selecting step comprises, at said
station:

establishing a pre-fetch interval;

requesting, at said station, transmission by said network of data to filla
pre-fetch queue having a duration substantially equal to said pre-fetch interval;

when said pre-fetch queue is full, requesting, at said station,
transmission by said network of additional data from later portions of said program.

19. The method of claim 18 wherein said step of requesting additional
data comprises:

examining said table; and

selecting, for request, data referenced in said table as a function of
which portion of said program said data originate in.

20. The method of claim 19 wherein said selecting step comprises:



said plurality of data streans conprise an audio data stream a video data
stream and a cl ose-caption data stream -said conpressi ng 31 @ptoberdiitses
conpressing said video data stream said discarding step conprises

di scarding said audio data streamy and said storing step conprises storing
said conpressed video data stream and said close-caption data stream 20
Cct ober 2004 -18 Met hod For Communi cati ng Audi ovi sual Prograns Over A
Communi cations Network Abstract Audiovisyal prograns are transmtted over a
| ow- bandwi dt h network in a conpressed formin which the nunber of video
frames has been reduced. b selecting "significant” frames. The user sees a
series of still i nageaélay&,zirlﬁr%i‘??g?wi‘&()fa(ﬁ) Biframened of said ¢onmudnioattdignnel . The
frames are dowwtorkded (bpatdilebilisesf ddla 3RyvRIuSR" ' sure. first,
that the nex%aiﬁ?%érﬁ%”? dneceig‘zgry fora Vi eg\?ri'gq%rgtgﬁgfbg@gﬁfﬁ FIHAES 5o
that the user can 3cCro t hroughout the programeven as it is being

downl oaded. This is arhoosipgidstacfbribgqueht bisedonwrhidadhRsist he full audio for
the program portion requested by the user's viewer “software, and then
downl oadi ng the video franes based on requests fromthe viewer software,
whi ch has access to &l-tAtnehod fasiteasmitgngn andivvisiew pfoeearovar £ associ at ed

wi th which aU@lrhmuﬁilfatibﬁ’sﬂﬁethﬁ@andscﬂjvﬁ%ﬁné%?cg %L\E/cgﬁ\gél?a? lpgqgtégm%g\émé{}agg Off Lgimfs

needed i nmedi aéel ort well as to )
si gnific anc o Sat ingéyg gor storage on a data storage medium for remote playback, said

program having content including a plurality of data streams, said method
comprising the steps of:

compressing at least one of said data streams before transmission over
said network;

receiving said program at said station and discarding one of said other
data streams; and

storing on said data storage medium said compressed data stream and
any said other dat_a streams other than said discarded data stream.

22. The method of claim 21 wherein:

said plurality of data streams comprise an audio data stream, a video
data stream and a close-caption data stream;

said compressing step comprises compressing said video data stream:

said discarding step comprises discarding said audio data stream; and

said storing step comprises storing said compressed video data stream
and said close-caption data stream.





