; e3en92235v"6869Tn9u22 June 2004 CLI ENT/ SERVER MULTI MEDI A PRESENTATI ON
SYSTEM 1. Field of the Invention The invention relates to a f%ientlﬁgrver
systemin which a client 5 term nal connected with a server HHU@@ 4
transm ssion path of a limted bandwi dth plays a multinmedi a program which
is stored in the server and is conprised of nultinedia objects such as
nmovi ng pictures, still pictures, sounds and texts while reading the objects
inreal time frohIENE/SERVER MUIRESSEDRA PRESENDATRONSYATENO I n such a
system a user of a client termnal is permtted to select one of a
plurality of progranms apng ) 'n! A5 2, pl ay, a stop, a head
search, a junp forward ‘aReE2emp ik LYY LS QN ect ed program During
a play opepatio the server reads data of a specified programstored in a
st or age gg@?@%ogﬂﬁaﬂpgﬁgﬁFis the read data to the client termnal. Then,
the 15 client tgrmnal displays the received data. However, once one of the
stop, the head S¥aFBRRIQN rlr%e/elséf)\ﬁa?lt?rﬁﬁs(?rﬁelj %Pf'?ﬁe’é‘a]ék‘\é\(gﬂ ﬁﬁg‘ﬁﬁﬁd i's
execyted, no data is H{an mtted fromthe server. to the cli nt.t%{ninal
till % he"BPEPALEMRaTET ¥1EkacsT Y. thyaueh Aatansadstinn p2th ofe limdte
transm ssj o h,bet ween, t he.server 20 and each termnpal is limted, i.e.)
the quar EEERbRIRE AR e ARG a B gt tBS Seives A1 15 ¢ e
.der,.t o.enabl e .each cl.ient termn
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conmmand termn ali NS ‘and uses a th'6ns for pl ayi ng

the vi deg % sponse to the stop conmmand, the term nal obtains
and uses %e&g(g?{beﬁéscgtéﬁe | evel of quality supplenent data portions of a
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- program data transmitted from the server, video data of each program is

stored in the server such that the bit rate (or the quantity of data reproduced
25  or played per second) of video data of each program does not exceed the

transmission rate of the transmission paths.



22 June 2004 terninal deternines a tine count in the nultinedia pr ogram
according to the issued play control command. The play contr [of0) S
include a play, a stop, a head search, a junp forward and a ?éﬁﬂngggﬂahrd
command. I n response to one of the head search, the junp forward and the
junp backward 5 commands issued during a stop period, the term nal

determ nes whether there is a video object to be displayed at the tine

count in the miftheetiniso@ndmathshetheef BBk AR $hd thd Berr! #omiAhlsect to
be displayed at the tinme count  in the nmultinmedia program the term nal

obtains afe ¢RRderaB v ak iffcaldiaf bidnaHpPR1ePRMe HALS, QL hebdksatPloa first
frame to be displayed in a next 10 play operation for displaying a

qual i ty-enheBechd fransirate, thetrdSolutiott add/afBnd &raife diZ2Phaied dekfadesst Op
command is issued, a test is responsively made to see if there is

mul ti nedike pbh et $ualtycdt \aa6o Bbfaefs. t han vi deo obj ects and each conprise
basic data and quality suppl enment data and which are to be displayed at

sai d5l5 tine cquid ahmbgett @f AHE thv@tich & pvadR alfidé®ontdhah@kysreh of said
found nul tinmedi a objects, the termnal obtains the quality suppl enent data

for di spilagienthaticas ehé hMabBaNtedgy BY Hisoi tHe paﬁbd@lﬂja]gﬂttaﬁ shbpgageatively, in

response to the stop command, a test is made to see | ere is (or are)

nmul ti medi a obj ects whi Chm&&mms and 20 each conprise

basic data and quality s to be displayed |later.
tries to ob he basic data fpor.as many of the found

| f , h i | i
Lt edi g obj CHEEdbE AN BTt A bk, deBtoR, gaa s L tasBREE, Bk Boct of
the i ti .t i | f tir id ) tor.ed i t
server  CONMEATHRINAlch URThPIRE o5 ARG IR ek eF IPERQ TSR (BA CPaEh 15
P o el A e P it Bef i Of BT e e i B ep e, EeR Br el
i i . of | | .3 2 2004
o nad e i he ST PR E o CoRBRRE abable IE RSt and At i oo pr ogr am
P Lot R A B SR DStk RTTR M ol Vol Y - o o SRR
i ncl udes a play, ) a ] ckwar d
d. ;Th i | i | ud i h | d5f
ot ho. RV Sop Gl il mantts HORSa TEfn e dthl Rer Al et ante S SEIT RN 01 1
id vi .an. dn i t he. st d,, f
obt ai i AP RSBn 3RE VI B B RO LR e e S e D IR o Lor t i ons
f | di | d f di | i. i -enh d i f th
s 2oy Torith R YRR IR PRy i e S annk a Sl MR SR ER O 1

I nventi (wm\’;\f tlolrw%%d and a jump backward command. In response to the issued play

command, the terminal obtains and uses the basic data portions for playing
the video program. In response to the stop command, the terminal obtains and
uses the at least one level of quality supplement data portions of a last

20  displayed frame for displaying a quality-enhanced version of the last
displayed frame.

According to another aspect of the invention, a method of presenting,
at a client terminal, a multimedia program stored in a server is provided. The
multimedia program includes a video object. Each frame of the video object

25 comprises a basic data portion and at least one level of detailed data portions.

In this method, in response to one of play control commands from a user, the




apparent fromthe follow ng description of an exenplary enbodi nent of the

i nvention and the acconpanying drawing, in which: Fig. 1 is ﬁ sche@bg C

bl ock di agram showi ng an arrangement of a mul ti medi a- on- denaf@ J8P€O0%% hat
can enbody the present invention in 15 various fornms; Fig. 2 is a schematic
di agram showi ng the contents of the ROM 52 and the RAM Fig. 3 is a diagram
showi ng exenpl ary presentation control buttons included in the control

sSwi t chesteffhinhl fé@rmlne’d thhe codni tn ehd ahlleinhdiagessrdMi digordivgtibehecenari o
ti me manager 101 sets the value C of the scenario tinme register 501 in

r esponseistged phiyexesrdlednhesenTak ipday eemiroDord elaRIRGnchidp a plays 2 di agram
conceptually showi ng a data structure of a video_ object stored in the mass

st or age st0p0d hehd sehich?B jungp férwaadaadd aWaha bacdveaidémmaexeTal ary
operation of an interrupt subroutine called froma main programin response

to an i ntegpong tcansetithyhend sedcHUitee RARF ferv4R55h d 8he jupeh Qw1
presentation control buttons of Fig. 3 after one of the avail abl e prograns

stor &d idoniantBsssuetialageg 4&tbs pepedl thetemyinhhdettaiinat i heki ent
termnal 3; Figs. 7 and 8 are diagrans conceptually showi ng arrangenents of

a 5 firsheatitk & vsdosttee@ty disyldyRasatsthey AgR cdmtdndhdGhultsmedid ape
storage devices; Figs. 9 and 10 are diagrans showng a first storing schene

20c and progemanith shoevag gohreietROdideb sjedti todbeadigpigedadtj hettime a di sc
storage device; Fig. 11 is a diagram showi ng an address table used in the

second IBuat o ithg nelbenedidGskogtaini ¢he dxminad obidnk itdesbtagical@veheivi ng a
third -storing scheme 20e of storing a video object on a disc storage-

devi ce; driadity E3ppieraexli dgtaportivow fog aadfitatfpame tubewieplabediinednabten a
progressi ve JPEG video object is stored in the third. storing schene 20e as
15 dBowplaynoperatidiPfor displaying a quality-enhanced version of the first frame to

be displayed.

If a stop command is issued, a test is responsively made to see if there
1s multimedia objects which are other than video objects and each comprise
basic data and quality supplement data and which are to be displayed at said
time count in said multimedia program. If so, then for each of said found
multimedia objects, the terminal obtains the quality supplement data for
displaying a quality-enhanced version of each object.

Alternatively, in response to the stop command, a test is made to see
if there is (or are) multimedia objects which are other than video objects and
each comprise basic data and quality supplement data and which are to be
displayed later. If so, the terminal tries to obtain the basic data for as many of
the found multimedia objects as possible in advance.

According to another aspect of the invention, a terminal for
presenting a video program stored in a remote server connected therewith via
band-limited transmission path is provided. Each frame of the video program

comprises a basic data portion and at least one level of quality supplement

data portions. The terminal comprises means, responsive to one of play control

3




Fig. 14 is a diagram conceptually showing the H 263 video format; Fig. 15
is a schematic bl ock di agram showi ng an exenpl ary arrangenent _of a viﬂeo
decoder 600 which is included in the video & audi o decoder 682dHNEi29041 ang
which is adapted to decode a video object of the H 263 20 format as shown
in Fig. 14, Fig. 16 is a diagram show ng an exenplary scenario data table
of a nmultinmedia programavailable in a nultinedi a-on-denmand system

accor di NGntBafds FANA hddrl sy d@blyeni@ghogidie posfor iethdwidebipdprdihg. 17 is
a di agram showi ng an exenplary active object table created 25 fromthe

scenari Odc‘é@i(ﬁngat@'tﬁe sufelddplad@ontiol codfnhsd aThé pWshedritrolheshim@gndn operati on
of an interrupt subroutine called froma nmain progr amin response to an

intern upklRRYSEHIARY aldd6p USBEadkedrch, 23udnh Cordld deaghigbadlevaidal 3
pressing one of the presentation control buttons of Fig. 3 after specifying

one of tdena¥al! TRk eerilidlMBdhRlep R A TesdiLre tathdpldybssnsilagidage 20,
Fig. 19 is a diagram show ng various variable-quality objects used in 5 an
exenmpl arfyoiihlel WERE] Ry RHAIAAE avdi st ealdbddie daby gottices fouldlapiy sridn
demand system Fig. 20 is a diagram show ng how the mul tinedi a objects of
Fig. 19 \ddeo preasem;athd mehhe, fospaRkaeltoThkistoR domnpod farpbfdigin@ands a

di agram show ng a way of transmtting the nultimedia 10 objects to present
the obj Qﬂéiﬁg as 1siaWhel 18vEl & quillity u@pledBdehsdatd bemidiar ¢f & hassidigplaged
operation of an interrupt su%r outine called in response to a pressing of
one of tfagmprfes alpd4yiaR a:qahri%l-ehhéhm‘p‘v@fsiﬁi of the eecdighlaged frahe third
enbodi.nent of the invention; Fig. 23-is a diagram show ng an exenpl ary
structure of a scenarj i

tahl e accordi third enbodi nent of
t he invention; and Fifgi24-<tadt-agransh | ary arrangenent of
a load flag stgra ocat i on. . Througho he draw ng...the.sane el ements
whe 8shown in %Fgg?hﬁﬁs@r@?ﬁlwtég ?8%]{)}%93?5%?3?2611‘6%@%“@@% ref erence
numer al %pparent from the following description of an exemplary embodiment of the

invention and the accompanying drawing, in which:
Fig. 1is a schematic block diagram showing an arrangement of a
multimedia-on-demand system that can embody the present invention in

15  various forms;

Fig. 2 is a schematic diagram showing the contents of the ROM 52 and
the RAM,;

Fig. 3 is a diagram showing exemplary presentation control buttons
included in the control switches 70 of Fig. 1;

20 Fig. 4 is a table for describing how the scenario time manager 101
sets the value Ct of the scenario time register 501 in response to the executed
presentation control command;

Fig. 5 is a diagram conceptually showing a data structure of a video.
object stored in the mass storage 20 of Fig. 1;
25 Fig. 6 is a flowchart showing an exemplary operation of an interrupt

subroutine called from a main program in response to an interrupt caused by



20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a schematic
bl ock di agram showi ng an arrangenent of a mnultinedi a-on-demaag Sﬁst@ t hat
can enbody the present invention in various forns. In Fig. |¢ JY06| i nes
i ndi cate bus lines. The multi nedi a-on denmand system conprises a server 1
that stores and serves multinedia 25 prograns, at |east one client term nal
3 that plays one of the nultinedia prograns, and a network 2 for connecting

the servg bré‘ssgﬂrgj?fo (Flfeegi} ﬂllf'er%re@entazt%rg b'&?trgpgﬁtt]bﬁé oY Fed S3 §fteg|3>ﬁ€50? tuer 1

conprises a c 0,  a mass storage 20 for storing the multinedia

progr ?‘”Bava@&b‘?@'ﬁgﬁr_aﬁ?st Gobé 05 Bhd blssIofe 40 fé I cifid "By @Rk 8kr @3t @

constituting a I medi a programand a contro ta 5 comuni cation
i nterfacge(difoht40-hfla1aemmuni cating control data with each client term nal
3. The client termnal 3 conprises an object data receiver 35 for receiving

obj ect data tr@Bsm hh8® AFOMalPEmI&oNeEpuall GRWiNG! aldahge &@MBHBT gation I F
40 for communicating the control data with the server |; a controller 50

for gontfQklinAth O naRskatiiary Hadsh@ot LB MRhnd 208 Wdifgeapadtetageo 10
decoder 60 for decoding video and audi o object data into video and audio

out put sigAalss; a video output portion 80 for providing a video output
according to the video signal fromthe decoder 60 and the inage data from

the controll erFi%Q.;sa 8ndud £re0dikRYA mRAholvang AFifsRrstBiAY isdhBtheaDasd @ out put
actor ding to the audio signal fromthe decoder 60 and the audi o data from

the 15 cRBéA®SIRInSLheE 200 Odrispal \GHES oBfect bAta MRE Rtdralgoaiews®s; to
specify a desired one of the nultinedia prograns stored in the nmass storage

20 and to ent efiga1Ply disdi@fy shoWihd 8hvIddesd tHMle RdelvarHe @Bbritead sear ch
commands. The controller 50 includes a read only nmenory (ROVM 52 and a

random age€ag sereme20dRAWigb40; The el ements 35, 40, 50, 60, 70, 80 and 90
are 20 interconnected by bus lines 51. Fig. 2 is a schematic di agram

showi ng the c@gem ss #1iiHenRNbRZn@adhifestdiMg dohem@20d of biriROM 52
stores prograns 100 necessary for the operation of the controller 50. The

RAM 54 stig@éeshiéadt oh auiisdaforap®deteessary for the operation of the
controller 50. The progr ans |00 include a scenario 25 tinme manager 10I,

which sets th&iyal e 4 Fdgr@im shswenakiduthisbrudtaes sbefind@wlen 8he RAM 54 in
a play operation of a nultinedia programsuch that the current scenario

time or pgrbgresuiveeTREQOCSHED OBjelchid frediit thedhadpioghanschsmé 2028 June 2004
given by T * C, where T is a frane period of the video objects.
15  shown in Fig. 12;

Fig. 14 is a diagram conceptually showing the H. 263 video format;

Fig. 15 is a schematic block diagram showing an exemplary
arrangement of a video decoder 600 which is included in the video & audio
decoder 60 of Fig. 1 and which is adapted to decode a video object of the H. 263

20 format as shown in Fig. 14;

Fig. 16 is a diagram showing an exemplary scenario data table of a
multimedia program available in a multimedia-on-demand system according
to a second illustrative embodiment of the invention:

Fig. 17 is a diagram showing an exemplary active object table created

25  from the scenario data table of Fig. 16;

Fig. 18 is a flowchart showing an operation of an interrupt subroutine

called from a main program in response to an interrupt caused by the user at

0



The control switches 70 include presentation control buttons for head
search (HS), junp forward (JF), play, stop, junp backward (JE% oBe‘rg?(l) i40ns
as shown in Fig. 3. Fig. 4 shows a table for describing how eju g rio
time 5 manager 101 sets the value Ct of the scenario tine register 501 in
response to the executed presentation control command. In Fig. 4, if a play
command is issued, the scenario tine nmanger 101 increnents the value O of
t he scenteicdiehit termagilst pressitg ¢ ofstar yréseanstipecomarolbattohend Fag. 3 he pl ay
command is active. If a junp forward, a junp backward or a head search is
i ssued, dfte didcipanpon®of threavaitade Moltimetm plrogramsngoied in the megsst er
value &t to CGt+G, G- or 0, respectively. G is a predeterm ned junp

di st ancestbrageu®® in the JF and JB operations. In case of a stop conmand,
the scenario tine manger |01 does nothing, i.e., the value C remains
unchanged. EaclFigf19 hea dud ¢riame dhewpigyasioes geriabld-hyabonpbjestsusddien
objects, 15 still picture objects, audio objects and/or text objects.
Enbodi ment ederrplaryheultakedof psigrphi evaijabletinitheassemide nmuldirhediston-
illustrative enbodi mrent of the invention that the nultinmedi a-on-demand
syst em afenkragd sistiesn;a vi deo- on- demand system i.e.) each of the prograns
avai l abl e at each 20 client conprises a video object. It is also assuned
that the data dfigt2kisva déagran) showsighed the mhlimeds shjertigef Pig. A9s a
structure as shown in Fig. 5. Data of each frame of the video object

( her ei nafreqreseitedriadheexampleas mfltianedidgiragFim) conpri ses a basic i mage
data portion FOF and at |east one level (e.g., 4 levels in Fig. 5) of

qual ity 25 supflignZhis aldizgneor showisg &iWay g;gtrr,ansgxfittmgtb@nuﬁ_tlmedm |, 2,
... , N where Nis the total nunber of frames of a video object) The

suf fl0x fohjerts he presems thambgactohs shewhriankig. 28t0 "0" following "F' in a

| abel given to each data portion 8 22 June 2004 indicates that the data
portion is theFbasiZisiarfigwchattashowvingrazeperationerfin nterptFubryuiae| owi ng
"F*" in a |l abel given to each data portion indicates that the data portion
i s qual icajled uppeepmrse tat ressingef orw ef thypprasentationy comigohbutteas @ nuner al .
The image quality of the f th frame becones better to the best by 5 using
not onl Wigadiaccondbge tolthatiHel dmbodimemtpidhe ipventapierent data Flf, F2f,
F3f and so on. In the follow ng description, it is assuned that there are 4
| evel s of qual Fig 2Auispd dimgrandahewpny an enemplary szpctrsfof#ngrepariocf or each

frame. In the first illustrative enbodinment, the client termnal 3 uses
onl ¥510 daie tahksi accordige tadhe thdd erpbediment ofthe invertioRafber referred, en
bloc, to like "FO') in a play operation. However, if the term nal 3 detects

a stop commandFig Zhisar Biagrany skewing af espepdaiorasgeaend of & oA of head
search (HS), junp forward (JF) and junp backward (JB) commands during a
stop st dlag stoheega locatianl 3 perfornms a image quality enhancing operation on
entering a stog\ 15 state or just after the operation of the detected
command by obt dhnpughattethgudiawings thypsamerlemants when shpwn PBMOzAd F4f for
the | ast_ displ afyed frame fromthe server 1. Since the presented programis
a vi deo thbneoe fignrerire dossgnated byndiessnareisrencrenymgralser 501 contains the
frame nunber f, that is, & =f. 20 Fig. 6 is a flowhart show ng an
operation executed by the controller 50 of the client termna under the
conPol of LHATARLED DRESGREP'E Il FeRR SRR L EV BEASNAEAN P r esponse
to an interrupt caused by the user at the (ilie,nt termnal 3 pr .essing one
of the present 8i§ dniscopehranaboblekdiagramghoyipgasy aggagempmi@isne of the
avail abl e prograns stored in the mass storage 20. 25 In Fig. 6, the contr
oi | er 5@ litimediangicdenand extemnthategniembedy Heeepresent ARYEIENR Yt i on fl ag
(not shown) is logical "1" or_indicates that é;t,\ge termnal is j.n one of the
pl ay nodazious farmsalny ﬁlﬁ-r?aldpubieab{leﬁan}d}ﬁ%tef% | F%ﬁ-(mnwlg?}edéaj%ﬁp

demand system comprises a server 1 that stores and serves multimedia

D
O O4Lb avye. ol %

25  programs, at least one client terminal 3 that plays one of the multimedia

programs, and a network 2 for connecting the server 1 and the client




9 22 June 2004 backward (JB) play, and a head search (HS) play (or a JB
play to the beginning of the program. If so (which neans th§§ t he t erm nal
3isinaplay node), a test is made in step 124 to see whi cR2pHE8L4t i on
control command has been issued. 5 If JB, JF or HS command is detected in
step 124, then the controller 50 executes a JB play step 126, a JF play
step 128 or a HS play step 130, respectively, in a well known manner; and
returns tepmtihe&lsrtai n program that has invoked this subroutine |20 to resune
the play operation that was bei ng executed when this routine 120 was

i nvoked. |If th&8h=tepveniwanprissdetenraderlD0,i anstseptdizge 2hforcdoringl | er 50
resets the play operation flag, i.e., sets the flag logical "0" in step
136; ceahesntuhemptaypropganis) antdpedtIatapeahanitendl ifomganguaktiing enhanci ng
operation for the frame identified by the value CG (=f in this exanple) of
t he scerdfjedd dataeonsgiwtieg asfihltimedieprogd@m and secdgrolndataper ati on 120. 15
Specifically, in step 139, the controller 50 transmts an imge quality
enhabci ngmmshidationomterfdcé (&) rdfnfostcomrbOficasingecantrad ddte wehwarchl. The
controller 10 of the server 1 responsively reads the quality suppl enent

dat a FI fclieBRfterkifal dhd Heddlidrartetr inéndlr nemipdeset iahi dgedtyddtaerecaivee 35 from t he
mass storage 20 and transmts themto the requesting client termnal 3. The
20 t er nifoare@iviegmbjsitviity tagdsmiptedéoneche vedegulala ¢contselpidtenent data FI f,
F2f, F3f and F4f to the basic inage data FO into a high quality frame

dat a. Byodohngidahion, IR e fguedmmumtatihe thercoetiol dath wpt%'ayleej sérvame; ldecones
better gradually with the receptions of the quality supplenent data FIf)
F2f) F3fcoandlle450 faf centrollepg 16 ppetatiaoof thel feemisol 8nayiddveandendid on 120.
25 If the play operation flag is not logical "1" (which nmeans that the

t er Analdedoder 66 far decogimpuimlep and audiol tgnjﬂ@dbtiarinm epled2md sudive whi ch
presentation control comrand has been issued. 10 22 June 2004 If a play
comand oupuesigniads & videb eptp@bportine 80dor pravadinga yedeo alpupl ay oper ati on
flag logical "1" in step |32, and plays (or reproduces) the current program
(t he pr egretdingéo thevidenssigpakirbinetheeéander BRearsbthe vhige A0 from éhe er ed
the operation 120) fromthe frame identified by the register 501 5 value &
in stepsohto]let 59; ardidis outiSptepdrticnadd yor pryidimstaopndo Gotpwtesent s t he
frame of the register 501 value & in step 150 and checks the value Ct to
see if taseondang &0 the auticesignahfrom the Heepderfiteand thangudia datd from e | 52. | f
not, the controller 50 increnments the value & in step 154 and goes back to
st ep51500ntrollend0; enil sontrabevitchiead Ochat aerméhthetseine snesifata desiredl ue in
step 152, then 10 the controller 50 returns to the main progr amthat has

i nvoked onkiof themeliined alp®gramsoreliinotheHg age girrade i28 atd gft@l@teri&h step

| 25, then the controller 50 sets the register 501 value & to -G, G+g
or 0 i npdayiBtep apmipborvweardijenphatkyasd andeead sgarthaoommgpdetThel y, as
shown in Fig. 4. After step 140, 142 15 or |44, the controller 50 perforns
an i mageogualler p0dnplavdeis regranseonlyiroemposy (R} 2 sadi alsarddmeascess t he
scenario tine register 501 value before the execution of step |40, 142 or
144 in saepountRANDi Bt Gheselememds dar i §0.430, (1R 88 @mdeP® BYe di spl ayed frame
to get better gradually with the receptions of the quality supplenent data
FI f 20 F2inteFginratgedhy bars lamaschl.bed above. The 20 controller 50 ends the
operation 120 after step 146. Sone exanples of the nmass storage 20 Figs. 7
and 8 are di agFe isonedpmualic diagrew slgowinathreeanientod! hef RPM 52nd a
second exenpl ary mass_storage_20a and 20b using tape storage _devices. The
st or age azdg‘v%@cfh%M-slésF i vethaBOMIAS stgeesipragzemn 210 pagessary frtheos The

t ape device 211 stores the basic inmage data FO. The four tape devices 2|2

t hr oughopastiqropitheneorftoelier 2l eTheyBANM 153 sfopps eaaows datanShd neppssagh Fa,
respectively. The basic_image data FOf and the corresponding quality 11

22 Junef@ude engyptiepsiithagoatoller 5021 hepapgrms FA0 insluds R ar e
recorded on the sane tape positions of the five tapes. The five tape

st ottage tiges maaa ggr d Odo warieh sgkedthenealug KEty ol seanarso time remsisamidnm y
rotated only in case of image quality enhancing operation ang are
synchr oI SIAM 2 iax 20 lax RReMtER off 3 M tBNe Graguogtam SurhdhgatBeng operati on,
the tape storage devices 212 through 215 for the quality supplenent data F1
t hr oughCyureat sCerajie fEnapr yhe HErest @ oG th%él‘gﬂ@?%fbé PXOBTEBiPri ses two
tape storage devices 217 and 218. The tape device 217 stores the basic

i mage data FO. The tape device 218 stores the




10 four level quality supplement data F1 through F4. The quality suppl enent
data FIf, F2f, F3f and F4f for each franme are recorded on the_tape sition
of the tape 218 which corresponds to the position of the tap322lﬂ:'ge(?z) i ch
the basic image data FOF for the frane is recorded when the tapes 217 and
218 are rotated synchronously. The two tape devices 217 and 218 are so
arranged that 15 the two reels are independently rotated only in case of

i mge qualdd yy grh@icwhere fekal framaperiad ef siyneideorubysdty. r ot at ed ot her wi se.
In an image qual ity enhanci ng operation, the tape storage device 218
portion for th®hguahtio} ssuifbles Mninctlaieap Fdsbntdtionigbntrdl battensdoprosdal |y
read. Figs. 9 and 10 show a first storing schenme 20c and a second storing
20 schereardd(19$), stuen fagward i(JEY piby etbp ofunih®ackeard (dBagper2@ionEes nmass
storage 20 may be any suitable disc storage device such as a hard di sc,

var i ous shpiinCial Fidi. $¢Fig.6f showbe tadkd fori deagebites howQ@hardehheiogitalei t y

suppl enent data (Q@D) F1, F2,... are stored in two different areas: a FO
ar eas anan an£gedD) GIr §1s @he tviagud Qitrod thassersdrds aigee negister 5Al Imrdspente tst
storing schene 20c of Fig. 9, it is assuned that the quantity of the

qual i ty thepréenedtprdaémtatido)orftkdl, condhanl3in &gl £4f afdayeasciméndne is M
tinmes the data quantity of the basic inage data FOf for the franme, 12 22
June 20Q4susde th@sddrigi@tipos dneerd@nshardmertsethe vdlublet 6fi thetscdatmoof t he
basic inmage data FOF is (N+1)-th byte in the FO area, then in order to

obt ai n thee gegilstdrysGLfipl arentraat dekot, T BBlond-38 thagléAtomnbendont rol [ er 40
has only to read the data of D* Mbytes fromthe (N* Ml)-th byte in the
QSD ar eactifei ¥ 4 fiemp ddmow &rdsiazanop bublewbed be ai lnagesedath 1§ essuedcthd rame. I n
the second storing scheme 20d of Fig. 10, the basic imge data FO and the
tot a0 quadndryo Simpp herralr It setFlthe scddric-timdé regibttr vedye Hzvie Gl r ary
sizes. The star t address of the total quality supplenent data for an f th
frame i CttGeor@Oeapeaivayasinepredeteembfied jumprdistartce fknaoee teheddl ity 10
suppl emrent data address Af fromthe frame nunber f, the controller 10 uses
an addr esd JBibperatiors. dn chie oThetapldomasandithe soén#rig.tirhe mangei @5 a frane
nunber (f) field and a field of QSD address (Af) for the franme nunber (f).
Fi g. 12dshowstlanghi.edtsé onlugCscbmmn?0aclodngddori ng a vi deo object on the
mass storage 20. The mass storage 20 preferably conprises a suitable disc
15 storage devEaeh sfithe asultirhedid pogeams generalypompalsedivsde, olgeets, In this
storing schene 20e, the basic inmage data FOf and the quality suppl enent

dat 85 QSBXill(pHcklrfe objé&ds, audio)opeds sind/adteixh objestare area with the latter just
following the forner in a manner like FOF _1, QSDf.,, FO, QSDf, FO+,)

QSDf +~ #mobebmemt I n this case, in normal play step 150 of Fig. 6, the
controller 10 reads only the basic 20 i mage data skipping the quality

suppl ement dat Boashes balvnobsinapliotys 1t zovss unhed st aiftrsaﬁ]gustrreﬁwesent ative of
the stored video data in Fig. 12. In the image quality enhancing operation
in st epetd®dimhet obhie miveartickOthadads mhligedid-oy-deapprd sestendaf B1868DF f or
the frame identified by the register 501 value as shown by an arrow bel ow
t he stripaaidm-oepleessamt system, ofe. tdaehstf dhe progrtavs dandabk ateadhy. 12.
Progressi ve JPEG Format The invention is applicable to video data of

f or2fat schientwrrmgprisesre vofled 8bjec22 June 2004 the franes are described by
using differential data between frames: e.g., the progressive JPEG fornat,
the H 263 forkas aldPEGuimédtivat tlendatahef thieEGdes obrest stazied.intBeimass di agr am
showi ng a data structure obtai ned when a progressive JPEG video object is
st ored Btorape 20Hiash stroctwe atbeowen20d7gs5 SDstrowheach friagne abthe videpg. 13,
the basic inmage data FOI for each frame conprises a header FOHf and a basic
i mage dabrcptrareoraff@Dieferied tquesl ‘eagh Staipe dabn T daomIGiSEfa bagisr i ses a
first level differential data FIf, a second level differential data F2f,
..., antinage dathpbetien F@if faner anlenat onmtevek(d.g., Hlegelsdndfigt Arobawgiessi ve
JPEG format, in normal play step 150 of 10 Fig. 6, the controller 10 reads
onl 36 t heupaden trRn mmionh&ltfag% Fafeagel staoa EeDt, Ski-pp¥.righeteeNgsal ity
suppl ement data QSDf (=FIf, F2f,... , and FLfJ for each frame f. In the

i mge qthd tatyl erhaeciaidropes af aondemokieep Theesuffixel isdherfsamernumberads t he
qual ity supplenent data C-~SDf for the frane identified by the register 501
val ue. ~afsthet framen@ead “Ohfallotiagcdhitin ol label syepdesashidpdamortendata to be

di spl ayed to the video & audi o decoder 60 of Fig. 1 in playing operations
of steps 126, 128, 130 and 150. In cgse of the progressive JPEG format, the
vi deo & audi o decoder 60 includes a JPEG decoder. H 263 Format 20 Fig. 14
is a diagram conceptually showing the H 263 video format. In Fig. 14, an
H 263 video data conprises basic inage data 210 for use in a play
operation and quality supplenment data 220 for use in a quality enhancing

1 . o, o S o s~ O\



22 June 2004 image frames identified by FO~+i and FO ~+_, are first and
second differences, in the tinme direction, fromthe basic |rrﬁg% da?@ FO3 f
whi ch needs frane FO3f data for decoding. The first and seco 4ne IO nces
are witten as TIME DDRECTION DIF 1 and 2, respectively in Fig. 14. The
quality supplenent 5 data for the frame 3f conprises first, second and
third differences, in the quality direction, fromthe basic inmage data
FO3f, whhéhatkd fleiteheelntapertionfiethietatio iameQithl Ahdh-Esrd nutheant (3" and

| abel ed "FI 3f", "F23f" and "F33f', respectively. In a simlarly manner, the
qual i ty 25@pp) RilestingdFaih arlabblegivearne cathdatampriisein@datésthaDtFe |, 2 and
3 fromthe basic image data FO3f+1 10 which differences are | abel ed

" Fl of +1d=ta po2tidh 44 quahtystip@Bidinelit, datasifehe ilyedlspedifred, by tiee goaldetry

suppl ement data for the frame 3f+2 conprises QU ALITY DiFs 1, 2 and 3 from
t he basimumé#mdeTHatimakeRfuntitwhif the dithffedamedesomre Heateel tedheHe3t by" ,

"F23f +2" and "F33f+~", respectively. Fig. 15 is a schematic bl ock diagram
showb ng wingexetphBriyasibimnpadgen®orf bat adsovqueitydaggdemetddanh iR, Fef,
included in the video & audi o decoder 60 of Fig. 1 and which is adapted to
decode & 3fiageloscodm.dat thef follovihk d26& 1 Honpit iasssinaed that Fhere dve 41 n Fig. 15,
the video decoder 600 conprises a local controller 602 for controlling the
oper at i devedé of healigcoderle 6t dathipvetibas & fHF2D @B {decbBéf fdaGkachan adder

606; a frame menory 608 for storing a |I-coded 20 i nrage data FQ3f: a menory
i nterfademrd0 for the nenory 608; a qualityenhancing H 263 decoder 612 for
decodi ng quality supplenent data Flg, F2g and F3g to provide a

qual i t y- enhancbdtle finst datsar FGprEnbediger8dhe ahdnt teomeinad dsusasaomdynenor y
for quality enhancenent. The received video data is passed to the video &
audl® débe besicithagedd 25 K0, e, vi, dy, (Gecoigarfted@ofcored,.len blvcato ket rol | er
602 through the bus lines 51. If the received video data is basic inage

dat a FO§FOtHera pley dperationobiovaivieerif 6B2 teaaied & etedts a sk@yceromarel

ti me-based H 263 decider 604. If the received video 15 22 June 2004 data
i s qual inpnsanbptremestatdaf apEratior2gr deteEdyone hbheadeedwbalHSomempl | er 602
passes the data Flg, F2g or F3g to the quality-enhancing H 263 deci der

6l 2. Théorvaral (JE) mndghinep béoRw a g I B e mmezonlsrdirisg greibp 602, the a nenory
interface 610 control input 610c. The control signal 602a controls the
menory Seimined f3aper{@ifs suckagehatalityerdetracing opbation enfeateriBg@ sfapa i nput
termnal 610a is stored in the nenory 608 if the received video data is

| - cbiledstatege just after tlee pperatif of theudsterfedt dvenmandisedbtaining det a is FO3f,
t he decoded video data [FO3f] is stored in the frane nenory 608, where [A]
r epr esenuslity deppet:ntetaiadnl fHi24al 3t dnd Faf foretheokast dispdayedifradiRa al so
controls the nenory interface 610 such that the data stored in the frane
menory 608y the eerverie decoded video data [FO03] is read out to a nenory
interface GLO data output termnal 610b if the received video data is not

| - coded i nage Duicathe peesented Bograthus a videe lobjactdrithisexArdpls, the a i s

FQ3f +1 or FO3+~, the decoded video data [FO3f+,] or [FO3j+~] 15 is added by
t he addetergo® time tegister ddddconitdios thatfaamrosimbend thesastGe=denory 608 to
yield the added decoded video data [FO3f]+ [FO8f+i] or [FO3f]+ [FQGBr+7?],
resfectively, Tig éhisiasfleupptitehominglen opetasdionaxsgttasbby ithe ceotralgrt he
previous franme nenory 614. To the previous frame nenory 614, there are al so
suppl i eB0whsheolidat tateninal Geondext thefcomtralied aguiaiteryups siikrnentige wallod
decoder 612. The H 263 decoder 612 decodes the quality suppl enment data

Fl g, F2ffoor apsgirf praarahein oesponss e ol ingerr@pL cansril bmge t4ser abébeled dat a
[Flg], [F2g] or _[F3g] to the data fromthe previous frame nenory 614 to
provi decli¢nt gurainal 3 enhesivednerafivhe daesentationecontyd b uwstarpue! P 5 on 80. 25
It is noted that since the video decoder 600 has respective previous franme
menos | @fesoBecifiing baeafdhe eypdlebie/pragrapesstdeabitethe susssterageLt.or a
decoding in the tine axis direction and a decoding in the quality axis

di rdéct i bn Fig.e, thezoatiredlez Giufiyst msk@esastetsltents@elsig?éoam # alpladded in the
time axis direction in both of the previous frane menory 608 and 614 and to
st ore deperagiseoded (hot sheevuallpgipab’d’ rdndicsteohainthe tepminal We@odne 614 f or
the quality axis direction. This reason, even if quality supplenent data
for a fofathe playvanpdes:has béerrmrdy plhsd a2 Bunp v ads@itpiday.cd fe8gne the pl ay
of video data fromthe franme data FOg. Though the above-descri bed vi deo
decoder 600 has used two H 263 decoger s, an equival ent video decoder may
be inplenmented by using a single decoder. A video decoder that decodes a

vi deo object of a format using a 10 correl ation between frames not only in
the tinme axis direction but also in the quality axis direction has been
described in conjunction with the H 263 video format. However, such a

o ] o . I Y




Enbodi ment Il A nmul ti nmedi a- on-denmand system according to a second
illustrative 20 enbodi rent of the invention has a feature of g;}hantcai @% t he
picture quality of the first frame to be displayed after t he2€ 8BGO0/ of a
stop command or the execution of a JF, JB or HS command issued during a
stop state by transmtting quality supplenent data tt~omthe server 1. Fig.
16 is a diagram showi ng an exenplary scenario data table of a 25 multinedia
progr amhavRivh 8P\ FB) Plad, Buktd B de ARNOGISSIasUEE 8B BELY €l 1k t0 a second
illustrative errlt()od)i ﬁrlrgﬁyt of_ the invention. 1 g?é g. 16?%'%e spena_ri o 17 22
June ?O(B@ﬁﬂﬁﬁﬁgfo;ﬁl@h@ peOMBh NI 80 (WRERMOmERRs €RENIN tdreinBUBtisNBA Flagbj ect's
used in the nultimedia programfor which the scenario data table is

i nt endedyodedCh tERGOMEadd i BRSTRNE s Halch hAteat£AOPEbRES] Efnidied ds of
the object I'D, the kind of the object, the display position on a screen,
the di spl.apheehissuddne 5 presentation start tine and the presentation end
time. For the sake of better understanding, in the presentation start and
end gime fiel dg,Jm her srmb&ﬁwﬁﬂisc(@ét@mq&dét@g val vge9thd bengeEBAri 0 tine
counter 501, C. In this specific exanple, the frame rate of the video

obj ect s 50%xaeetéRBAIBDH1RE 88 L6 IFAShy £E6PNE8 o2& HS Padete a3l nplify the
operation, it is preferable to create an active object table as shown in
Fig. 17réspamtivBR, $8 @NRET krdiRniaale®;: ahd rEt@nské thalhaid %Mﬁag tiad ues
found in the presentation start and end tine fields of the scenario data

tabl e anhashhedled ﬂﬁs%GBr&&@ﬁ@dQOQoQéﬁ%_eitﬂe?]%yﬁ)béﬁti&%m% beirgd ds of
the event list table. For each of the liste val ues, there are Tisted,

15 in t breciREQ@MEhdY Bid.rotifieollie®hs iidsolafd. THtHd SRYI Rnokihedtis debscted

presentation of which is started or ongoing at the Ct value. However, each

secod {in eleth IDEThBRbntLIed O tRetOfeeslaytdpRrRtien ehlcat eORed tithfleh ends at
the & values. Fig. 18 is a flowhart show ng an operation executed by the

control lglicAC0dIn bty T86;RbséLIHE PRIy BolBdRktéNe3 T imOhndmaget er r upt
subroutine called 20 froma main programin response to an interrupt caused
by the yaelitypénhieciakiopRratien fonele Fapieiienhdicdley tHe VaRepCeSENi@L i ON
control buttons of Fig. 3 after specifying one of the available multinedia
pr ogr anshistegaethle)of i sRaard! imhege gler S50N4H stéie189esd eads 28O of Fig. 18
is very simlarly to that of Fig. 6, only the difference between themw ||
be descopdedidnni2he following. 25 If JB, JF or HS command is detected in
step 124, then instead of executing a JB play step 126, a JF play step |28
or ¥ HS play s$siifl@élly,tihete®nBotHeedontfoldat 50 thesheigs ahembRlqwditye Ct to
-G, &¢+G or 0in a JB step 18 22 June 2004 240, a JF step 242 or a HS
step 24énhsagdpgdhétrabsionand et Mghstet 601N luakl to Pi®géser t1o Thesunes t he
normal play operation of the current programfromthe register 501. In step
250 of tdwerolderid optley seper at te@poaSiNply Siatg theepldpGuppbemantddbtdl 54, the
controller 50 presents relevant objects) referring to the active object

t abl e oF1fiRRf, F3f abpdtifffor ahé Yramd iddigifted benhe wvalwef foni shd etzd i n any C
field of the table, the controller 50 continues the presentation of the

obj ect sjtonbigec RO iasid(teanaimng)s tHesh edl the réxpidstinpecltdntrtenminglicdrthavhose & fiel d
contains the current C value and the just above records in the table;
cedXes teremipabsentpdngivelgfaddifg 1Be @bt eéd huntite bupsleontatasth FL®RLi n the |
ust above record but not found in the current record, and starts the

pr esent B3f and dM4ftthehobaeitis)agihd ata FOf Sito appighr gudlity fapmeadgtal Byt he current
record. If the current value & is not found in any & field of the active
obj ect dahkehig, ke canatitpldf ¢he bOrleaslyodispldyedr fepemt bdchenesdregtaaper ati on as
executed for the last & value. 15 in a manner well known in the art. In

t hi s cagmduaflyavithdde feceptionsof thebeualitypdeppdemenhdatcobtlf,of 2 3%5@ndnl y uses
basic data for the frame. After step 137, 140, 142 or |44, the controller
50 nmakes4f Afeststep Iditeph@388ntrollsedlichda thie dperatipedl0exi sts in the record
whose Ct value filed contains a | argest val ue not exceedi ng the val ue of

t h@bscenari o tIf niee pbgyi spenathdiflagis notf logad 61" (Whkichantawd tleat 5@ per f or ns

t he i mage enhancing operation for the frane ide ntifie d by the current re
gi ster teBihiual Bes Gf amtopsndded, 4 testgb shade hOdtepal 2etwdect Waighr esent ati on
start tine S of the video object in step 139. This is because the current
regi st giregah tigidt cagueal ot hansumobedrhsspeésent ati on start tine C val ue
S and the frame nunber of the video object. 25 After step 139, the
controller 50 ends the operation 220,.1f the test result is NOin step 238,
then the controller 50 ends the operlap[i on 220. As described above, the

i mge enhancing operation of step 139 19



22 June 2004 enhances the picture quality of the frame to be displ ayed
after the execution of a stop conmand or the execution of a JF, JB aor HS
command i ssued during a stop state. It should be noted that ?3e’“f‘ﬁé’&@4
enhanci ng operation may be 5 perfornmed for a plurality of frames begi nning
the frame identified by the value of & - SC. Enbodinment 111 According to
athird illustrative enbodi nent of the invention, a nultinedia-on-denmand
system adds delfa begd; tdthaidthl isoddetbeteddh #8paRGEshd BentkOllawBiskys tifd each of
vari abl e-quality objects during a stop period in a manner as illustrated by
a part Ipibebperdt@ruaL 19(cANHANSING TBERATE ONiyd (or Fegrodicesythe

vari able-quality object 1s a nultinmedia object that conprises a plurality
of det aicurteamel®gedmdgh@ pageranh ahe RRENhEE spacifiell detaivette @ntidlger 50
presentation quality by adding a higher detail |evel of data. The

above- mipsicontetk dléhepsgaeinsi V20) IRhE thedeomies dontfiell yughe wgisteblselqual ity
objects. Fig. 19 is a diagram show ng exanpl es of variable-quality objects.
In F659. vhue Stiihlstdpsc130,6528andB154€ petifcaliy thardoabt@ldrbd presdnsptlay
quality according to the differ ence data | evels used for presentation.

Al so, tHeamexf thdjregisteaaf 5 9alubSCi & steipdl 3Wahé cheslay thabvdueditata $ee ibbj ect
since the text object conprises a plurality of detail 20 |levels of data.

Al so, thheckgetdr tdugiCtahaofedchedmpidseedhdvahueaietegp ByAtlémot ribes to
col l ect as much object data as possible in advance during a stop period so
that a rentlotleadOdasraapeniatthenvaAuelCtas depd A 5dpaidgoanbadntdstepridtolf y
executed. This collection operation is shown by a part |abeled "PRELOAD 25
OPERATI! €N ragiater 501 Falge Qilhafirgached the prebéosed anlueshoydendl ) thpar at i on of
an interrupt subroutine 230 called in response to a pressing of one of the
pr edent ahe contyoiier 60 retittron® 22 ma2? pleman? 04t bis mwpked thicording to the
third enbodi ment of the invention. The interrupt subroutine 230 is

i dent i cabbtautihafl26f Fig. 18 except that after step 137, the controller 50
executes steps 260 and 270 instead of proceeding to step 238. In step 260,
the control |l er BERelR or B5S eominmagkisqistketey iandtapdi2fgtiempler edntwolléor at

| east one franme beginning the frane identified by the value of & - SC for
each of S0hetathe vegivierifll ealgadlt toyCoh)j,eCtsCj ¢100 i ki FB stepdd@, a JF i s
preferable to add an field 265 for containing a variable-quality flag

i ndi cat step 42 ohetfi8stéhd4déprepetsvelgr asbhewnnnprigs énAfiter shemdidli 142 or a

| oading priority code indicative of the priority order of the object in a

| oatl oper ddidpthasorghaller 30 penfoFing.ar?nagé quihbBteeahanang apeabtiby fof active
objects with an identical priority code, the controller 50 preferably

pr ocesséle fitranobjetifsed by shdecemiriptesene @stermh0 1V aloe hieforesther ef erabl e to
keep a load flag for each object as shown in Fig. 24. The load flag for an
obj ect ereiuwtairesf stept 14y, 1MBeribaki m stapd 46f Thhecoigesahelfdiaty dfdbr | oaded or
not. The load flags are all reset in an initial operation. In step 270, the
cont r ol terresdlypdispbayaidl fyatei tesgat betmadradsaly deith thé rasepteoms alfhect to be
subsequently presented as possible in advance. In order to distinguish the
| oaded qbpbty stpplemeatt-dadadelf, GRESE3 1 dred Fdhine debenibé&dabeves The

20  controller 50 ends the operation 120 after step 146.
Some examples of the mass storage 20
Figs. 7 and 8 are diagrams conceptually showing arrangements of a
first and a second exemplary mass storage 20a and 20b using tape storage
devices. The storage 20a comprises five tape storage devices 211 through 215.
25  The tape device 211 stores the basic image data FO The four tape devices 212
through 215 store the four level quality supplement data F1 through F4,

respectively. The basic image data FOf and the corresponding quality

11



| oad flag each time the | oad operation of the basic data of an object has
been 20 conpleted. This enables a quick response in a randomaccess
operation such as a fast ford operation. Many wi dely di f f er eRE JWRBSPMent s
of the present invention may be constructed w thout departing fromthe
spirit and scope of the present invention. It should be understood that the
present invention is not limted to 25 the specific enbodi nents descri bed

in the spggildhment 19 FERCRI Fa$ adafF4reidr eAch faBpReedecbr@edioBthe?l 22
June 2004 WHAT IS CLAIMED I S: 1. A nethod of presenting, at a client

t er m nalsange vdptepotions afitisd ahedapss AIefivetapd Blerdgwidehideberelsbent _
termnal via transmssion path of a limted transm ssion band w dth wherein

each fraf@anged tieatvihdeflvPrads am cadaydrdieaty wthasl enlfahacaperdfigagand at
| east one |l evel of quality supplenent data portions, the nethod conprising

t he stepfual@yeali@didyopdiativn £nd at€ s élonoQkly YolatRSpre®ised Ianm of pl ay
control commands froma user, determning a start position in said video

pr ogbamiaccerdidlfytensaicth @6petiticGnitHe Rhpy strake dleviea mthrsakH 215y
control command including a play, a stop, a head search, 10 a junp forward

and a j Uopthagluhtydsepsienndit datares poreght B4 a8é de@haytiglynread ohe by t he
user, obtaining and using said basic data portions for playing said video
progr amonen response to said stop command, obtaining and using said at

| east one level of quality supplenent data portions of a |ast displayed
frame for 15 di'Bp styrage 200 daipriseenanagd sveragieale vide sszil tah &1 8dThpl ayed

frame. 2. A nethod as defined in claim1, further conprising the step of,
i n respaape devicer¥d 7aftosss thehieadc smapeldats &0d Thenmfeodavdrel 2a8dta@isdhpunp
backward commands, for obtaining and using said at | east one |evel of
quallDt y f20r kwppheakty sagplenporttdaias bthmughsk4 . dTisphagbidy suppleniart
di splaying a quality enhanced version of said |ast displayed frane. 3. A
met hod amtd dflifnEAf, iFBfeiral Fiflforfaschfeameameriesomigdtdretisd enss pesidontafd by
said server, of: 25 storing said basic data portions on a tape recording
medi um thedape 218 which corresponds to the position of the tape 217 on which the
basic image data FOf for the frame is recorded when the tapes 217 and 218 are
rotated synchronously. The two tape devices 217 and 218 are so arranged that
15  the two reels are independently rotated only in case of image quality
enhancing operation and are synchronously rotated otherwise. In an image
quality enhancing operation, the tape storage device 218 portion for the
quality supplement data F1f through F4f are sequentially read.
Figs. 9 and 10 show a first storing scheme 20c and a second storing
20  scheme 20d of storing a video object on the mass storage 20. The mass storage
20 may be any suitable disc storage device such as a hard disc, various optical
discs, etc. The basic image data FO and the quality supplement data (QSD) F1,
F2,... are stored in two different areas: a FO area and a QSD area on the third
mass storage media.
25 In the first storing scheme 20c of Fig. 9, it is assumed that the
quantity of the quality supplement data (QSD) F1f, F2f, F3f and F4f for each

frame is M times the data quantity of the basic image data FOf for the frame,
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storing each | evel of said at |east one |level of said quality suppl enment
“data portions on a different tape recordi ng nedium 22 22 égpe 2%@6 4. A
nmet hod as defined claim3, further conprising the steps, exe gge 4ai d
server, of: rotating all of said recording nedia synchronously in any of a
play, a 5 head search, a junp forward and a junp backward operation; and in
response to a quality supplenment data request fromsaid client term nal

readi ng vekdrd Mtisleepsditioaeohepaalt. Dheguidith Virstigpteottie basia iprigeidata of a
| ast displayed frane by rotating said different recordi ng tape nmedi a one by

one. 10 EfiA(NellhoH base tethe &0 dreactlédrirorddirfohsbtanrothpr gealigy t he st eps,
executed by said server, of: storing said basic data portions on a first

tape recupglomgentdatinF1HARRISFOf hng M| thato@allér oD@ asendy totresdithe qual ity
suppl ement data 15 portions on a second tape recording nedium 6. A nethod

as def i nizda of & K5 byfas frher theofipkiMi hgth betsiretiss QSramaed by thaddtser ver,
of: rotating both of said first and second recordi ng nedia synchronously 20

i n aby efzesofihayhasic heage daed €t eathj fuimef orward and a junp backward
operation; and in response to a quality suppl enent data request from said

client term naln theaekong starvhgadchkears20doe Figvidl, thé baual inygesdptd EGENt dat a
portions of a last displayed frame by rotating said second recording tape

medi a. 2mditheAorEl qedlitgssudeflémedt dat< Faif m B2f + W3fheF4fomyrhaveng the steps,
executed by said server, of: 23 22 June 2004
arbitrary sizes. The start address of the total quality supplement data for an
f-th frame in the QSD area is assumed to be Af. In order to know the quality
10  supplement data address Af from the frame number f, the controller 10 uses
an address table of Fig. 11. The address table of Fig. 11 comprises a frame
number (f) field and a field of QSD address (Af) for the frame number (f).
Fig. 12 shows a third storing scheme 20e of storing a video object on
the mass storage 20. The mass storage 20 preferably comprises a suitable disc
15 storage device such as a hard disc, various optical discs, etc. In this storing
scheme 20e, the basic image data FOf and the quality supplement data QSDf
(= F1f + F2f +...) are stored in a same area with the latter just following the
former in a manner like FO,,, QSD,,, FO,, QSD,, F0,, QSDy,, and so on. In this
case, in normal play step 150 of Fig. 6, the controller 10 reads only the basic
20 1mage data skipping the quality supplement data as shown by arrows above
the strip area representative of the stored video data in Fig. 12. In the image
quality enhancing operation in step 146, the controller 10 reads the quality
supplement data QSD; for the frame identified by the register 501 value as
shown by an arrow below the strip area representative of the stored video data
25 1n Fig. 12.
Progressive JPEG Format

The invention is applicable to video data of formats in which some of
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storing said basic data portions and said at | east one |level of said

qual ity suppl enent data portions on two distinct areas of a Z%ngl e 4
recordi ng media, said quality supplenent data portions for e P?%QQ
having a constant data quantity; and 5 in response to a quality suppl enent
data request for a specified frane fromsaid client termnal, reading said
qual ity supplenent data portions for said specified frame by neans of a

rul e- of therfeeemssinre desdilvet bpdisasg ddffdreatial dacd Betwden framidere. oty i si ng
the steps, 10 executed by said server, of: storing said basic data portions
and sai ¢pragrdssnztJ PHE foenealt, tiie Hai63 domhat, \WMPEP! leforniatdaidatHeoMRO@s on two
distinct areas of a single recording nedia;, keeping a start address of said

qual i ty Z{opplagn®ig. 1@aitsan @iagt b anshdwingld dase btrfucanme; obtaineabpheaea t o a
qual ity suppl enent data request for a specified frame fromsaid client
t er m nalprogeasdiveg) REGdvidaabbjert ssipplredimthelahadptotingrsehbore 2 ds speci fi ed
frame by using said start address of said specified franme. 20 9. A nethod
as déf i médwinnincFig. A2l In Fig.t¥8ethe bapiciigarg ddta Bifdps caelkx Geuhedomhyrsasd
server, of: storing said basic data portion for each frane and said at
| east oreh¢azlee| FOHT sad ¢k opsit itygs daph eoetion AU, fbet 4 waristyfsuppdaindnt r ane
just followi ng said basic data portion alternately in a successive area on
a si ngl date&@SDficompRisSesadiat lével défpensialtdata Rldgasstorfdleviehsi ¢ data for
said play command, reading only said basic data portions by skipping said
qual i t y dsfipeinéredntatddted, 24 an®2n Jutiel2e04iffarcntmisiatafifaf ter a stop
operation responsive to a stop request, reading said at |east one |evel of
said quality slppheneithedatozrewité JREG fratmdtplin awrmeg] phey stepplEdoposi ti on.
5 10. A nethod as defined in claim1, wherein each frame of said video
Fig. 6, the controller 10 reads only the header FOHf and the basic image data
FODf skipping the quality supplement data QSDf (=F1f, F2f,..., and FL{) for
each frame f. In the image quality enhancing operation in step 146, the
controller 10 reads the quality supplement data QSDf for the frame identified
by the register 501 value.
15 It is noted that the controller 50 passes the frame data to be
displayed to the video & audio decoder 60 of Fig. 1 in playing operations of
steps 126, 128, 130 and 150. In case of the progressive JPEG format, the video
& audio decoder 60 includes a JPEG decoder.
H. 263 Format
20 Fig. 14 is a diagram conceptually showing the H. 263 video format. In
Fig. 14, an H. 263 video data comprises basic image data 210 for use in a play
operation and quality supplement data 220 for use in a quality enhancing
operation. If the frame data for the basic image data are expressed as F0,, F0,,
FO0,, ..., FOg, ..., and FO,y., (g is a frame number) then the frame data can be
25 expressed as {F0Oy, FO,,,, FOy0: £=0, 1,..., N}. In this case, the basic image
frames identified by F0; are intra-coded frames that can be decoded alone

without the need of data of any other frame. On the other hand, the basic
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program has been coded according to a coding standard, said video pr ogram
conpri sing i ndependent franes that can be decoded alone mnth %@@ﬂ of
other frame data and difference frames that can not be decod Jine

ot her 10 frane data, and wherein said using includes passing to a decoder.
11. A nethod as defined in claim10, wherein said coding standard is an H.
263 standard and wherein said using includes passing to an H 263 decoder.

15 12. A gl aizmgl rd is an
VPEG. st o R A o B el AL R e

20 13. AHrefiRRAIPEctRIETRShitRE badlc ﬁnﬁ%é ghta F gr WHgh ne@dﬂf&ﬂlm & aggr ot

stored in a server whérein the nul di a pro ram i ncludes a video o j ect,

each {1 o8 datoding. THITR:PhLACLoSARIISHAdeSafoRhftdabs TIME] on and at | east

one | evel of detailed data portions conprising the steps of: in

r esponsepIREQTEON DIFY aG8Y, Hebp SRVERNES Fig oM. Q‘Hésﬁﬁah L?ﬁsal Rle3g 25 a time

count in said nultinedia progr am accordi ng to sal pI ay

cont 50l TAABAEhe $Rike Bf@dm%%%&?ﬂrs&%@@@x@ah&%ﬁ@&‘igfeé‘eﬂée@’m%hétOp’ a head
search) a junmp forward and a junp backward command 22 June 2004 in

r espons eyilit9tHrétticrRiffbNeRE b3eR G gS@hth F Urrpwflﬂ:hv‘(ﬁ'ﬁéréﬂc%ssﬂed junmp
backwar d conmmands i ssued during a stop peri od, determ ni ng whet her there is

a vi deo 1eli126d tb AsPQUABPTONTRAT | Sahd idIR] LR 1M Faime My fd npdia
program and 5 in the event there is said video object to be displayed at

sai d ti nRspaitifely MrS@kHn{THE HBHAher &h@gf@a'ﬁty%%ﬁlé?h&gt g Lforlthb §ASheone
| evel of quality supplenent data portions for a first frane to be displ ayed

PR BTy DR Bk s R v
furiber whighrdisfeféhdeb@rs 18hSed eXeGUL eF DY " $3dH T, ], eNfedpREVERI. A18;:
the quality supplement data for the frame 3f+2 comprises QUALITY DIFs 1, 2
and 3 from the basic image data F0,,, which differences are labeled “Fl,.,",
“F235.,” and “F3,,,”", respectively.
Fig. 15 is a schematic block diagram showing an exemplary
15 arrangement of a video decoder 600 which is included in the video & audio
decoder 60 of Fig. 1 and which is adapted to decode a video object of the H. 263
format as shown in Fig. 14. In Fig. 15, the video decoder 600 comprises a local
controller 602 for controlling the operation of the decoder 600; a time-based H.
263 decoder 604; an adder 606; a frame memory 608 for storing a I-coded
20 1image data FO,: a memory interface 610 for the memory 608; a quality-
enhancing H. 263 decoder 612 for decoding quality supplement data Flg, F2g
and F3g to provide a quality-enhanced frame data FOg+F1g+F2g+F3g; and a
previous frame memory for quality enhancement.
The received video data is passed to the video & audio decider 60 and
25  to the video decoder 600 or the local controller 602 through the bus lines 51. If
the received video data is basic image data FOg, then the local controller 602

passes the data FOg to the time-based H. 263 decider 604. If the received video
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in response to said stop conmand) determ ning whether there is a video
object to be displayed at said tinme count in said nultimedia,progr 15
and in the event there is said video object to be displayed 2 JEEP§%b4ne
count, obtaining said at |east one |level of quality supplenent data
portions for a first frame to be displayed in a next play operation for

di splaying a quality enhanced version of said first frame to be displ ayed.

20 15. AamidqdaHsy seppleatritrdathdi g, B dwF8Hethetother losahgrithallat 602,
executed by said client termnal, of in response to said stop conmand,

maki ng asest tHeod staeF1 ¢, Fheoe Fidg ththt iguedita-cathjaering Bhid6s docedat BE2. t han
vi deo obj ects and each conps ise basic 25 data and quality suppl enent data
and whi ch are Theblecalicoptled 62 saplicsiareomoolndighal 6024 toralhenmia
program and for each of said found nultinedia objects, obtaining said

qual i ty idferfac2d Musst26104psit [1I0e"Ehé cortral fgnadi6Oph aght@latlagaldrhyryenhanced
version of said each object. 16. A nethod as defined in claim 13, further

conpdi siingerfdve &ilefsch whreeaheaththonsthiedncdifecd 61@dataabputoferminal 6@8ponse to
said stop conmand, making a test to see if there is nultinedia objects
whi ch alestirbéin thamermdeo608jifitiesregniledaddec dapa isbcbdesd omdge dadad qual ity
suppl enent data and which are to be displayed later; and for each of said
f ound muilet,igredif.allolg, éftlse razbivaidwidgo datalidhBej, theatezoded aitecanteta [T0,]17. A
met hod as defined in claim15, further conprising the steps, executed by
sai d cl igstorteimithalfyamé memoes o8 sehere FA) xbpstomts endecodedveksiog & t est to
see if there is multinedia objects which are other than video objects and
each compta #e basic 15 data and quality suppl ement data and which are to be
di spl ayed | ater; and for each of said found multinedi a objects, obtaining
sai 80basi ¢ dat Bheronttwhaignal 602a also controls the memory interface 610 such
that the data stored in the frame memory 608, i.e., the decoded video data
[FO,] is read out to a memory interface 610 data output terminal 610b if the
received video data is not I-coded image data, i.e., g ¥ 3f. Thus, if the
received video data is FO,,, or F0,,,, the decoded video data [FOg,] or [FOg.]
15 is added by the adder 606 to the decoded video data [FO,] read from the
memory 608 to yield the added decoded video data [FO,]+ [FOy4,] or [FO,d+
[FO,..], respectively, which is supplied to the video output portion 80 and the
previous frame memory 614.
To the previous frame memory 614, there are also supplied the
20  decoded video data from the quality-enhancing H. 263 decoder 612. The H.
263 decoder 612 decodes the quality supplement data Flg, F2g or F3g from
the local controller 602, and adds the decoded data [Flg], [F2g] or [F3g] to the
data from the previous frame memory 614 to provide the quality enhanced
frame data to the video output portion 80.
25 It is noted that since the video decoder 600 has respective previous

frame memories 608 and 614 and respective H. 263 decoders 604 and 612 for a

decoding in the time axis direction and a decoding in the quality axis direction,
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18. Aterminal for presenting a video programstored in a renote 20 server
connected therewith via band-limted transm ssion path Wnere'ég eac%&f r.ame
of the video program conprises a basic data portion and at JUng00¢ey el
of quality supplenent data portions, the term nal conprising; neans,

responsive to one of play control comrands froma user, for determning a
start position in said video program according to said one of 25 said play

control itenpasyblestai dof dxtacdedodet inahprndeiaxis diiention iplbayh ofitbeop, a head
search, a junp forward and a junp backward conmand; neans, responsive to
sai d pl gyreetvuasftdnferaenidre 00Seind 604 aoldt tai storgd2ia de@Rleduneth20Pdalatyd usi ng
said basic data portions for playing said video program neans, responsive
to sai d stiodireotivandly iwthebianoinglaficr tlsd qgaliyi akiatditerasmn. dhds | evel of
qual ity suppl enent data portions of a |ast displayed frane for displaying a
qual i t y-renbancs@nviéganlity stipslentbrtakitados plfeyed datafdg bad BeerAdeardudnal as
defined in claim 18, further conprising neans, responsive to one of said
head 5seat i¢hposAbld towepuiner ther plagnd véddodd atanfrobathenfradhe datenbfig, f or
obtaining and using said at |east one |evel of quality supplenent data
portions of a Msughithelthoed-dasaribefl aidel dedoaleir 6§ 0chapuased twd 6. 68anced
version of said |last displayed frame. 20. A term nal of presenting a

mul t i medezopesgranngiiviledt vided dendtenser beimpilakedtadey esirtgha viregla

band-limted transm ssion path wherein the nmultimedia programincludes a
vi deo oljeeotler.each franme of the video object 15 conprising a basic data
portion and at | east one | evel of detailed data portions, the term nal
conpri sing: nedngideoaepodsi thattdecodes afvigdagbjecnefr o formoatrasidg & r om a user,
for determning a tinme count in said nultinedia programaccording to said
one 16f sarxklatiay beoweew fraxroesrantipnlysindthel iy ecaris dotectiomipwidalsndh dieng a
play, a stop, 20 a head search, a junp forward and a junp backward conmand;
means, r@spopsixedirecioe het leandldsertied eénrconjursdion Wwitlpthfeolwa63 vadep sai d
jump backward conmmands issued during a stop period) for determni ning whether
t here i dormat.ddowebgrsucha videdidepddarethnabe sedlized fve otbemnsu¢hvidgiod

format as MPEG format by replacing the H. 263 decoder(s) with a

corresponding video decoder such as an MPEG decoder.

15 Though the above-described embodiments has dealt with a single
media program, i.e., a video object, the following embodiment deals with a

multimedia program.

Embodiment II
A multimedia-on-demand system according to a second illustrative
20 embodiment of the invention has a feature of enhancing the picture quality of
the first frame to be displayed after the execution of a stop command or the
execution of a JF, JB or HS command issued during a stop state by
transmitting quality supplement data tfrom the server 1.
Fig. 16 is a diagram showing an exemplary scenario data table of a
25 multimedia program available in a multimedia-on-demand system according

to a second illustrative embodiment of the invention. In Fig. 16, the scenario
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mul tinmedi a program and 25 neans, operative in the event there is said

vi deo object to be displayed at said tinme count in said nultjipgedi a_prqogram
for obtaining said at |east one level of quality suppl enent 3%95”68%9 ons
for a fir st frame to be 28 22 June 2004 displayed in a next play
operation for displaying a quality-enhanced version of said first frane to
be displayed. 21. Atermnal as defined in claim?20, further conprising: 5

means, rdespoeasieventfinsal i @Porengotthef @iulteiedimobjdtes whed hethd here is a
vi deo object to be displayed at said tine count in said nultinedia program

and neangultfpediatprogram fohevig¢Rthetsaen gribslasaitdblel idaataijecEdch be
di spl ayed at said tine count, for obtaining said at | east one | evel of

qual i ty réerdugpherest axlatdatpesbleiden hrasesatHd fields of the®bjert 1D, dhetiaged in a
next play operation for displaying a quality-enhanced version of said fir

st frampftie bejedt, shealieplaydibsithoh enm s@keasthdedisped; sigeclhei m 20, further
conprising: 15 neans, responsive to said stop command, for finding

mul t § megiraseaRh E6h Stadt timeadied clidpredehdntivh dad tdinee®bs thndakaohbetiapri se
basic data and quality supplenent data and which are to be displayed at
sai d ti nmdeostahdimg,Saithemietémeadion gtaogaadiendndmedssids, pee at indued each
of said found nultinedia objects, for 20 obtaining said quality suppl enent

dat a f ororliespbradingy adugufithé yeanrantiatk vansico50af Csalmtledcpeoificect . 23. A
termnal as defined in claim20, further conprising: neans, response to

sai d st epampierethd,frime aitedf tige midebiobgelita i2bsahhed ts batdCfraaies érher t han
vi deo obj ects and each conprise basic data and quality suppl enent data and
whi ch asecdnal.be displayed | ater; and nmeans, operative for each of said
found nul ti nedi a objects, for 29
10 In order to simplify the operation, it is preferable to create an active
object table as shown in Fig. 17 from the scenario data table. In Fig. 17, all of
the Ct values found in the presentation start and end time fields of the
scenario data table are listed in the ascending order in the first column or
fields of the event list table. For each of the listed Ct values, there are listed,
15 in the second field, the object IDs of multimedia objects the presentation of
which is started or ongoing at the Ct value. However, each second field does
not include the object the presentation of which ends at the Ct values.
Fig. 18 is a flowchart showing an operation executed by the controller
50 of the client terminal 3 under the control of an interrupt subroutine called
20 from a main program in response to an interrupt caused by the user at the
client terminal 3 pressing one of the presentation control buttons of Fig. 3
after specifying one of the available multimedia programs stored in the mass
storage 20. Since the operation 220 of Fig. 18 is very similarly to that of Fig. 6,
only the difference between them will be described in the following.
25 If JB, JF or HS command is detected in step 124, then instead of
executing a JB play step 126, a JF play step 128 or a HS play step 130, the

controller 50 sets the register 501 value Ct to Ct-Cj, Ct+Cj or 0 in a JB step
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22 June 2004 obtaining said basic data in advance. 24. Aterm nal as
defined in claim?22, further conprising: neans, response to said st 8
command, for finding nultimedia 5 objects which are other th%%JVP%@§ 4

obj ects and each conprise basic data and quality suppl enent data and which
are to be displayed later; and neans, operative for each of said found

mul timedi a objects, for obtaining said basic data in advance. 10 25. A

server {40, %€JFisteh 249 b QOHBrAEp 20Ul fesPlecifblyt @hfiRehend toKROMEIA o
band-limted transm ssion path, each frame of the video program conprising

a basi ¢ ghagsa POl ie@imdRcGhatndraasiplap@peeyebn of _tlwaddﬁemg)ti@@iaaﬁmmdat a
portion, the server conprising: nmeans for storing said basic data portions

on a tapgeneete g1.15 medi um and neans for storing each |evel of said at
| east one level of said quality supplenent data portions on a different

tape recordi ndnn@edh 20 oZ8he AosHial §laypspsheftidesbnh prisin dPegd 250U 5Panhd
conprising: 20 neans for rotating all of said recording nedia synchronously

in agy of54thkayntdl1BL30 1588 ek redeaH¥t o bl @t relfedfich oot o tHEPa dAEKYEE6:
operation; and neans, responsive to a quality supplenent data request from

sai d cl itable 6£Figuni7n8pecitienlly eddhogusaird allué €ast fomned hevwel Of figldadt ty
suppl enent data portions of a |last displayed franme by rotating said

di f f er erthertably, dh@@Qﬁﬁ‘@ﬁeﬂSO_fﬁbﬁitﬁlL@_@thg)r@Q&atazﬂm A therotgéct{HrwhrRhvisng a
video programto client terminals |inked via 30 22 June 2004 band-limted

t ransm gst are)dadtbd igdoth thavrreht rberd whesepCoge Rt ditapnid gid@uaehagitc dat a
portion and at | east one | evel of quality supplenent data portion, the
server omipe badnde jastoaboe srotddasile difle @ases onsposseatitibBlofthee
recording nmedium and 5 storing said at | east one level of said quality
suppDenmehieci@d avipioh tis isa@) feusé tovkle §wieaboee aetbrdoh wieabtifundBin theser ver as

defined in claim27, further conprising:

current record, and starts the presentation of the object(s) which first appears
(or appear) in the current record. If the current value Ct is not found in any Ct
field of the active object table, the controller 50 has only to repeat the same
operation as executed for the last Ct value.

15 in a manner well known in the art. In this case, if a video frame is to
be displayed, the controller 50 only uses basic data for the frame.

After step 137, 140, 142 or 144, the controller 50 makes a test in step

238 to see if a video object exists in the record whose Ct value filed contains a
largest value not exceeding the value of the scenario time register 501, Ct. If

20  so, the controller 50 performs the image enhancing operation for the frame
1dentified by the current register 501 value Ct minus the register 501 value of
the presentation start time SCt of the video object in step 139. This is because
the current register value Ct equals the sum of the presentation start time Ct
value SCt and the frame number of the video object.

25 After step 139, the controller 50 ends the operation 220. If the test
result is NO in step 238, then the controller 50 ends the operation 220.

As described above, the image enhancing operation of step 139
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means for rotating both of said first and second recordi ng nedia 10
synchronously in any of a play, a head search, a junp forward and a _junp
backward operation; and means, responsive to a quality suppl éfeHbe

request fromsaid client termnal, for reading said at |east one |evel of
qual ity suppl enent data portions of a |ast displayed frane by rotating said
second recording tape 15 nedia. 29. A server for serving a video programto

Che vi qeaiEe: the bRt YLALRPBEM o USARPI AR AR BRGtlidd B8 O

t he vi deo program conpri sing ‘a basic data port ast one

qual ity $uRpl @MEREndara heUxek@Ron 29 gtf.'iﬁ,. %;#?FS %Qﬂﬂﬁéﬁaﬁ 'ue’aetg\éﬁgg%{j

storing said basic data portions and sai east one [evel
qual ity sypeifeent data portions on two distinct areas of a single
recording nmedia, said quality supplenent data portions for each frane

having a_const antn el ki (AR fnde BMADed £0PANMH M ywial i Ly

suppl enent data request for a speci nt termnal,
for seadjddhysdl difodah i ¥1i BPfﬁﬁ?é%tbéé%ﬁ‘in%oﬁHeiﬁﬂ fi8enidied | fdied frame
by msangj of a rul etéf)\}% thrg% sgm 31 22 June 20%14? 1§8n Aese ver ¥or serving
a video ggraargexto client termnals linked via band-limted transm ssion
path, each franme of the video program conprising a basic data portion and

at | eastE@psdingvel 17¢f qual ity suppl ement data portion, 5 the server
conprising: neans for storing said basic data portions and said at | east

one |evel of saken@uagkd Y thURPIRIERMLHAEALBAIMEADS Ak INRNGisH lanct areas of

a single recording nedia; neans for keeping a start address of said quality

supp! engatltdatdaléh-Rekld NSy dtem AL 13188 infEFStioh 85 g&néz&}\(@née% thedual i ty
suppl ement data request for a specified frane fromsaid client termnal,

f or 10 eadjualitp af)ck ualfiviayi S PRIBIRH bRt £ d Pl £ 8o ¥risdidasReshEF gd frane
by using said start address of said specified frane.
illustrated by a part labeled “QUALITY ENHANCING OPERATION” in Fig.
21. A variable-quality object is a multimedia object that comprises a plurality
of detail levels of data and that permits an enhancement of the presentation
quality by adding a higher detail level of data. The above-mentioned
15  progressive JPEG video is one of such variable-quality objects. Fig. 19 is a
diagram showing examples of variable-quality objects. In Fig. 19, still pictures
A, B, C and D are variable in the display quality according to the difference
data levels used for presentation. Also, the text object of Fig. 19 is said to be a
variable —quality object since the text object comprises a plurality of detail
20  levels of data.
Also, the client terminal of the multimedia-on-demand system tries to
collect as much object data as possible in advance during a stop period so that
a random access operation such as a JF operation can be promptly executed.
This collection operation is shown by a part labeled “PRELOAD
25 OPERATION” again in Fig. 21.
Fig. 22 is a flowchart showing an operation of an interrupt subroutine

230 called in response to a pressing of one of the presentation control buttons
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15 31. A server for serving a video programto client termnals |Iinked via
band-limted transm ssion path, each frane of the video prog conqpr.i si ng
a basic data portion and at |east one level of quality suppléﬁghpegﬁpﬁ
portion, the server conprising: 20 means for storing said basic data
portion for each franme and said at | east one |level of said quality

suppl enent data portions for said frame just follow ng said basic data

porti on dIRigr hatelrdingtatlse cicied Snvieodnrm t@f the $hvgh o €TRE igiengupedi a;
means, responsive to a request for basic data for said play comrand, 25 for
r eadi ng sablryutdae @3basidemtada tpahtt ofFihyl Skidept thasaftdr gugd 187, theppl enent
data portions; and neans, operative after a stop operation responsive to a
st op reqouasiolleBB0 ex22ubasnetep®@b0f0rd 2R thd1gad af gradecdemsto st 238el of said
qual ity suppl enent data portions just follow ng the stopped position. 32. A
termi nal as deilnsezp 260,chei sontfllestte) perfomas anf ineage ghalkiat enbanéielgo program
has been coded according to a coding standard, said video program

conpbi siopgraticke fenatelet st oasrfarmédbgnaninpehddrndeddah tfied iyt theutalacpéed of
other frame data and difference frames that can not be decoded w t hout

ot her f rGimeS@dtfar eactdofitter ettive aardablet g alitygolgectsuFon ghisganpoeacit is ncl udes
nmeans for passing to a decoder. 10 33. Atermnal as defined in claim32,
wher ei n prafedablediongl danfiddd @665fonnontaiZhng s vandaidqantityflagehdicasive

obt ai ni ng and usi ng neans each include neans for passing to an H 263
decoder .of Whe3lter thd ebjet tavamabhein prdehtatidaigmmBey; omadovadimgsaiidricpdi ng
standard is an MPEG standard and wherein said obtaining and using neans
each i nebdelendreatise bbthpaswiritg drdenof REGjdetcndeload®6p&3ition as shown

As.As. AL A L AS.AAFLA LA L A9 A LA AL A9 AL..AL..A AL..AAAL. .AL..AL
A. A3D. Ain BAg 2 RAJAtKe vk slefa pdurality .ofactimb obfekts with an identical priority

code, the controller 50 preferably processes the objects in order of
presentation.

Also, it is preferable to keep a load flag for each object as shown in Fig.
24. The load flag for an object indicates whether the basic data of the object

15  has been loaded or not. The load flags are all reset in an initial operation.

In step 270, the controller 50 preferably tries to load basic data of as
many object to be subsequently presented as possible in advance. In order to
distinguish the loaded object from not-loaded ones, the controller 50 sets the
load flag each time the load operation of the basic data of an object has been

20 completed. This enables a quick response in a random access operation such
as a fast ford operation.
| Many widely different embodiments of the present invention may be
constructed without departing from the spirit and scope of the present
invention. It should be understood that the present invention is not limited to
25  the specific embodiments described in the specification, except as defined in

the appended claims.
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executed by said server, of:

25 storing said basic data portions on a tape recording medium; and
storing each level of said at least one level of said quality supplement

data portions on a different tape recording medium.
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In response to a quality supplement data request from said client
terminal, reading said at least one level of quality supplement data portions of
a last displayed frame by rotating said different recording tape media one by
one.

10

5. A method as defined in claim 1, further comprising the steps,
executed by said server, of:

storing said basic data portions on a first tape recording medium; and

storing said at least one level of said quality supplement data

15 portions on a second tape recording medium.

6. A method as defined claim 5, further comprising the steps,
executed by said server, of:
rotating both of said first and second recording media synchronously
20 in any of a play, a head search, a jump forward and a jump backward
operation; and
1n response to a quality supplement data request from said client
terminal, reading said at least one level of quality supplement data portions of
a last displayed frame by rotating said second recording tape media.
25
7. A method as defined in claim 1, further comprising the steps,

executed by said server, of:
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8. A method as defined in claim 1, further comprising the steps,
10 executed by said server, of:
storing said basic data portions and said at least one level of said
quality supplement data portions on two distinct areas of a single recording
media;
keeping a start address of said quality supplement data portions for
15 each frame;
In response to a quality supplement data request for a specified frame
from said client terminal, reading said quality supplement data portions for

said specified frame by using said start address of said specified frame.

20 9. A method as defined in claim 1, further comprising the steps,
executed by said server, of:
storing said basic data portion for each frame and said at least one
level of said quality supplement data portions for said frame just following
sald basic data portion alternately in a successive area on a single recording
25 media;
in response to a request for basic data for said play command, reading

only said basic data portions by skipping said quality supplement data
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program has been coded according to a coding standard, said video program
comprising independent frames that can be decoded alone without a need of
other frame data and difference frames that can not be decoded without other

10 frame data, and wherein said using includes passing to a decoder.

11. A method as defined in claim 10, wherein said coding standard is

an H. 263 standard and wherein said using includes passing to an H. 263

decoder.
15
12. A method as defined in claim 10, wherein said coding standard is
an MPEG standard and wherein said using includes passing to an MPEG
decoder.
20 13. A method of presenting, at a client terminal, a multimedia

program stored in a server wherein the multimedia program includes a video
object, each frame of the video object comprising a basic data portion and at
least one level of detailed data portions, the method comprising the steps of:
in response to one of play control commands from a user, determining
25  atime count in said multimedia program according to said one of said play
control command, said play control command including a play, a stop, a head

search, a jump forward and a jump backward command;
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count in said multimedia program, obtaining said at least one level of quality
supplement data portions for a first frame to be displayed in a next play
operation for displaying a quality-enhanced version of said first frame to be
displayed. |
10

14. A method as defined in claim 13, further comprising the steps,
executed by said client terminal, of:
in response to said stop command, determining whether there is a
video object to be displayed at said time count in said multimedia program;
15 and
in the event there is said video object to be displayed at said time
count, obtaining said at least one level of quality supplement data portions for
a first frame to be displayed in a next play operation for displaying a quality-
enhanced version of said first frame to be displayed.
20
15. A method as defined in claim 13, further comprising the steps,
executed by said client terminal, of
in response to said stop command, making a test to see if there is
multimedia objects which are other than video objects and each comprise basic
25 data and quality supplement data and which are to be displayed at said time
count in said multimedia program; and

for each of said found multimedia objects, obtaining said quality
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16. A method as defined in claim 13, further comprising the steps,
executed by said client terminal, of
5 in response to said stop command, making a test to see if there is
multimedia objects which are other than video objects and each comprise basic
data and quality supplement data and which are to be displayed later; and
for each of said found multimedia objects, obtaining said basic data in
advance.
10
17. A method as defined in claim 15, further comprising the steps,
executed by said client terminal, of
in response to said stop command, making a test to see if there is
multimedia objects which are other than video objects and each comprise basic
15 data and quality supplement data and which are to be displayed later; and
for each of said found multimedia objects, obtaining said basic data in

advance.

18. A terminal for presenting a video program stored in a remote

20  server connected therewith via band-limited transmission path wherein each
frame of the video program comprises a basic data portion and at least one
level of quality supplement data portions, the terminal comprising;

means, responsive to one of play control commands from a user, for

determining a start position in said video program according to said one of

25 said play control command, said play control command including a play, a stop,
a head search, a jump forward and a jump backward command;

means, responsive to said play command from the user, for obtaining
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at least one level of quality supplement data portions of a last displayed frame

for displaying a quality-enhanced version of said last displayed frame.

19. A terminal as defined in claim 18, further comprising means,
responsive to one of said head search, said jump forward and said jump
backward commands, for obtaining and using said at least one level of quality
supplement data portions of a last displayed frame for displaying a quality-

10  enhanced version of said last displayed frame.

20. A terminal of presenting a multimedia program stored in a
remote server linked therewith via a band-limited transmission path wherein
the multimedia program includes a video object, each frame of the video object

15 comprising a basic data portion and at least one level of detailed data portions,
the terminal comprising:

means, responsive to one of play control commands from a user, for
determining a time count in said multimedia program according to said one of
said play control command, said play control command including a play, a stop,

20  a head search, a jump forward and a jump backward command;

means, responsive to one of said head search, said jump forward and
said jump backward commands issued during a stop period, for determining
whether there is a video object to be displayed at said time count in said
multimedia program; and

25 means, operative in the event there is said video object to be
displayed at said time count in said multimedia program, for obtaining said at

least one level of quality supplement data portions for a first frame to be
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21. A terminal as defined in claim 20, further comprising:
5 means, responsive to said stop command, for determining whether
there is a video object to be displayed at said time count in said multimedia
program; and
means, operative in the event there is said video object to be
displayed at said time count, for obtaining said at least one level of quality
10 supplement data portions for a first frame to be displayed in a next play

operation for displaying a quality-enhanced version of said first frame to be

displayed.

22. A terminal as defined in claim 20, further comprising:

15 means, responsive to said stop command, for finding multimedia
objects which are other than video objects and each comprise basic data and
quality supplement data and which are to be displayed at said time count in
said multimedia program; and

means, operative for each of said found multimedia objects, for
20  obtaining said quality supplement data for displaying a quality-enhanced

version of said each object.

23. A terminal as defined in claim 20, further comprising:
means, response to said stop command, for finding multimedia
25  objects which are other than video objects and each comprise basic data and
quality supplement data and which are to be displayed later; and

means, operative for each of said found multimedia objects, for
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24. A terminal as defined in claim 22, further comprising:

means, response to said stop command, for finding multimedia

5 objects which are other than video objects and each comprise basic data and
quality supplement data and which are to be displayed later; and
means, operative for each of said found multimedia objects, for

obtaining said basic data in advance.

10 25. A server for serving a video program to client terminals linked via
band-limited transmission path, each frame of the video program comprising a
basic data portion and at least one level of quality supplement data portion,
the server comprising:

means for storing said basic data portions on a tape recording
15 medium; and
means for storing each level of said at least one level of said quality

supplement data portions on a different tape recording medium..

26. A server as defined in claim 25, further comprising:
20 means for rotating all of said recording media synchronously in any of
a play, a head search, a jump forward and a jump backward operation; and
means, responsive to a quality supplement data request from said
client terminal, for reading said at least one level of quality supplement data
portions of a last displayed frame by rotating said different recording tape

25 media one by one.

27. A server for serving a video program to client terminals linked via
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basic data portion and at least one level of quality supplement data portion,

the server comprising:

storing said basic data portions on a first tape recording medium; and
5 storing said at least one level of said quality supplement data

portions on a second tape recording medium.

28. A server as defined in claim 27, further comprising:
means for rotating both of said first and second recording media
10 synchronously in any of a play, a head search, a jump forward and a jump
backward operation; and
means, responsive to a quality supplement data request from said
client terminal, for reading said at least one level of quality supplement data
portions of a last displayed frame by rotating said second recording tape

15 media.

29. A server for serving a video program to client terminals linked via
band-limited transmission path, each frame of the video program comprising a
basic data portion and at least one level of quality supplement data portion,
20  the server comprising:
means for storing said basic data portions and said at least one level
of said quality supplement data portions on two distinct areas of a single
recording media, said quality supplement data portions for each frame having
a constant data quantity; and
25 means, response to a quality supplement data request for a specified
frame from said client terminal, for reading said quality supplement data

portions for said specified frame by means of a rule-of three sum.
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basic data portion and at least one level of quality supplement data portion,

the server comprising:

means for storing said basic data portions and said at least one level
of said quality supplement data portions on two distinct areas of a single
recording media;

means for keeping a start address of said quality supplement data
portions for each frame;

means, responsive to a quality supplement data request for a
specified frame from said client terminal, for reading said quality supplement
data portions for said specified frame by using said start address of said

specified frame.

31. A server for serving a video program to client terminals linked via
band-limited transmission path, each frame of the video program comprising a
basic data portion and at least one level of quality supplement data portion,
the server comprising:

means for storing said basic data portion for each frame and said at
least one level of said quality supplement data portions for said frame just
following said basic data portion alternately in a successive area on a single
recording media;

means, responsive to a request for basic data for said play command,
for reading only said basic data portions by skipping said quality supplement
data portions; and

means, operative after a stop operation responsive to a stop request,
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5 video program has been coded according to a coding standard, said video
program comprising independent frames that can be decoded alone without a
need of other frame data and difference frames that can not be decoded
without other frame data, and wherein said obtaining and using means each

includes means for passing to a decoder.

10
33. A terminal as defined in claim 32, wherein said coding standard is
an H. 263 standard and wherein said obtaining and using means each include
means for passing to an H. 263 decoder.

15 34. A terminal as defined in claim 32, wherein said coding standard is
an MPEG standard and wherein said obtaining and using means each include
means for passing to an MPEG decoder.

20
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