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15 Background

Recent technology improvements have resulted in the introduction of personal mobile
computing devices, which are just beginning to include full wireless communication
technologies. The global uptake of wireless mobile telephones has been significant, but
still has substantial growth potential. It has been recognised that there have not been any
20 video technology solutions that have provided the video quality, frame rate or low power
consumption for potential new and innovative mobile video processes. Due to the limited
processing power of mobile devices, there are currently no suitable mobile video solutions
for processes utilising personal computing devices such as mobile video conferencing,
ultra-thin wireless network client computing, broadcast wireless mobile video, mobile

25 video promotions or wireless video surveillance.

A serious problem with attempting to display video on portable handheld devices such as
smart phones and PDAs is that in general these have limited display capabilities. Since
video is generally encoded as using continuous colour representation which requires true
30 colour (16 or 24 bit) display capabilities for rendering, severe performance degradation

results when an 8 bit display is used. This is due to the quantisation and dithering
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i ncl uding a physical cable connection fnd network conputer conmmunication
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over the Internet, with physically connected cables end to end, using the
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of wireless textual information for personal handheld conputers or snart-
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vi deo broadcast systens are unable to embed targeted advertising because of
the considerable processing requirenments needed to insert advertising

mat efy alBrMHcQst%PWre?e%& Qextual information for personal handheld computers or smart-
phones has only recently become feasible with advances in new and innovative wireless
technologies and handheld computing devices. Handheld computing devices and mobile
telephones are able to have wireless connections to wide area networks that can provide
textual information to the user device. There is currently no real-time transmission of

20 video to wireless handheld computing devices. This lack of video content connectivity
tends to limit the commercial usefulness of existing systems, especially when one
considers the inability of “broadcast” systems to target specific users for advertising
purposes. One important market issue for broadcast media in any form is the question of
advertising and how it is to be supported. Effective advertising should be specifically

25 targeted to users and geographic locations, but broadcast technologies are inherently
limited in this regard. As a consequence, “niche” advertisers of specialty products would

be reluctant to support such systems.

Current video broadcast systems are unable to embed targeted advertising because of the
considerable processing requirements needed to insert advertising material into video data
30 streams in real time during transmission. The alternate method of pre-compositing video

prior to transmission is too tedious as recognised by the present inventor to be performed
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30 streans in real tine during transm ssion. The alternate nethod of

pr e- conpw®i di)sigp7vi deo prior to transm ssion is too tedi owcTasUdmaIngni sed by
the present inventor to be performed WO 01/31497 PCT/ AUOCO 01296 -3 on a
regul ar basis. Additionally, once the advertising is enbedded into the
video stream the user is unable to interact with the advertising which,
reduces the effectiveness of the advgcrtising. Significantly, it has been
recogni sed that nore effective advertising can be achieved though

i nteractive techniques. 5 Modst video encoders/decoders exhibit poor
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using thin client workstations I nvolves mninmal software 20 processing on
t he cl i batérnetcthisvideo.dh hasabeen retegnisei] dhatiterefis 3 né¢dvfora gndec eddcepablasur ri ng
on a seryer conpuyter.. Thin cljent conputjng reduces the cost of conputer
nmanage lentiepcoding of graphics animatiops G‘I?H)'E?Fgopﬁ?%‘ir POHIEXd operating sof t war e
confijpguration. Cient workstations are physically wired through standard

I ocal area networks such as 10 Base T Ethernet to the server conputer.
Client workstations run a mnimal operating system 25 enabling

conmuni gat i on .t.0 a nd _server ¢ uter_a i.nf or.nat i ' : n the
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software. For exanple, . current thin . . . .
central location, requiring the full-time attention of a dedicated surveillance guard. Video

15 monitoring of multiple locations can only be achieved at the central control centre using
dedicated monitoring system equipment. Security guards have no access to video from

monitored locations whilst on patrol.

Network-based computing using thin client workstations involves minimal software

20 processing on the client workstation, with the majority of software processing occurring
on a server computer. Thin client computing reduces the cost of computer management
due to the centralisation of information and operating software configuration. Client
workstations are physically wired through standard local area networks such as 10 Base T
Ethernet to the server computer. Client workstations run a minimal operating system,

25 enabling communication to a backend server computer and information display on the
client video monitoring equipment. Existing systems, however, are constrained. They are
typically limited to specific applications or vendor software. For example, current thin
clients are unable to simultaneously service a video being displayed and a spreadsheet
application.

30



clients are unable to sinultaneously service a video being displayed and a
spreadshegfg ofPRHF Cation. 30 WO 01/31497 PCT/ AUCO 01296 -lgbll/gu&%qg% to
directly pronote product in the market, sales representati'ves can Use
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normal compressed video into a viewing window and interpret some metadata which:
15 defines buttons and invisible “hot regions” to be overlaid over the video, typically
representing hyperlinks where a user’s mouse click will invoke some predefined action. In
this typical approach, the video is stored as a separate entity from the metadata, and the
nature of interaction is extremely limited, since there is no integration between the video
content and the external controls that are applied.
20
The alternative approach for providing interactive video is that of MPEG4, which permits.
multiple objects, however this approach finds difficulty running on todays typical desktop
computer such as a Pentium III 500 Mhz Computer having 128 Mb RAM. The reason
being that the object shape information is encoded separately from the object
25 colour/luminance information generating additional storage overhead, and that the nature
of the scene description (BIFS) and file format having been taken in part from virtual
reality markup language (VRML) is very complex. This means that to display each video. -
frame for a video object three separate components have to be fully decoded; the
luminance information, the shape/transparency information and the BIFS. These then have
30 to be blended together before the object can be displayed. Given that the DCT based video -

codec itself is already very computationally intensive, the additional decoding



of the scene description (BIFS) and file format having been taken in part
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pl ayback of stream ng video, an p video on a low
pr oces saudipdsvual frainitg mategialsi dietates that 4keyabe erienactivepandpprowide forinen-dingarvi ces
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per fior remefkemrconpl exity software vi deo codec for wirelessly connected
mobi | e devices. The wirel ess connection 20 may be provided in the form of
a radi o network operating in COMA, TDMA, FDMA transm ssion nodes over
packet .t hece circul.t switched networks as used in GSM CDVA, GPRS,
PHS, U ,-'FE%E‘S]%@&? ﬂv%&'ﬁetv\or ks. A further object of the invention is to
send col our _prequanti sation data for real -tinme colour,

An object of the invention is to overcome the deficiencies described above. Another

object of the invention is to provide software playback of streaming video, and to display
15 video on a low processingpower, mobile device such as a general-purpose handheld
devices using a general purpose processor, without the aid of specialised DSP or custom

hardware.

A further object of the invention is to to provide a high performance low complexity
software video codec for wirelessly connected mobile devices. The wireless connection

20 may be provided in the form of a radio network operating in CDMA, TDMA, FDMA
transmission modes over packet swithced or circuit switched networks as used in GSM,
CDMA, GPRS, PHS,UMTS, IEEE 802.11 etc networks.

A further object of the invention is to send colour prequantisation data for real-time colour
quantisation on clients with 8 bit colour displays (mapping any non-stationary three-
25 dimensional data onto a single dimension) when using codecs.that use continuous colour

representations.

A further object of the invention is to support multiple arbitrary shaped video objects in a

single scene with no extra data overhead or processing overhead.
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of the invention is to support multiple arbitrary shaped video objects in a
single scene wth no extra data overhead or processing overhead. WO

01/ 31497 PCT/ AUOO 01296 -6 A further_gt_)j ect of the inventionis to

i ntegrate audi o, video, text, music and ani mated graphics seam essly into

a video scene. A further object of the invention is to attach control
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| ater synchroni zation back to the server. Hyperlink requests or additional

I nf or mat Asothérashjexs tof the invention is to provide interactive non-linear video and composite

media where the system is capable of responding in one instance to direct user interaction
15 with hyperlinked objects by jumping to the specified atget scene. In another instance the
path taken through given portions of the video is indirectly determined by user interaction
with other not directly related objects. For example the system may track what scenes have
been viewed previously and automatically determine the next scene to be displayed based

on this history.

20 Interactive tracking data can be provided to the server during content serving. For
downloaded content, the interactive tracking data can be stored on the device for later
synchronization back to the server. Hyperlink requests or additional information requests
selected during replay of content off-line will be stored and sent to the server for
fulfillment on next synchronization (asynchronous uploading of forms and interaction

25 data).

A further object of the invention is to provide the same interactive control over object
oriented video whether the video data is being streamed from a remote server or being
played offline from local storage. This allows the application of interactive video in the

following distribution alternatives; streaming (“pull”), scheduled (“push”), and download.
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15 timer events, user events and relationships between objects (e.g., overlapping), the ability

to delay these actions until conditions become true, and the ability to define complex
-conditional expressions. It is further possible to retarget any control from one object to

another so that interaction with one object affects another rather than itself.

Another object of the invention includes the ability to create video menus and simple
20 forms for registering user selections. Said forms being able to be automatically uploaded

to a remote server synchronously if online or asynchronously if the system off-line.

An object of the invention is to provide interactive video, which includes the ability to
define loops; such as looping the play of an individual object’s content or looping of

object control information or looping entire scenes.

25 Another object of the invention is to provide multi-channel control where subscribers can
change the viewed content stream to another channel such as to/from a unicast (packet
switched connection) session from/to a multicast (packet or circuit switched) channel. For
example interactive object behaviour may be used to implement a channel changing

feature where interacting with an object executes changing channels by changing from a
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or Another object of the invention is to enable the delivery and insertion of a targeted in-
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15 picture interactive advertising video object with or without interactive behaviour into a
viewed scene as an embodiment of the dynamic media process.. The advertising object
may be targeted to the user based on time 6f day, geographic location, user profile etc.
Furthermore, the invention aims to allow for the handling of various kinds of immediate or
delayed interactive response to user interaction (eg a user click) with said object including

20 removal of advertisement, performing a DMC operation such as immediately replacing the
advertising object with another object or replacing the viewed scene with a new one, -
registering the user for offline follow-up actions, and jumping to a new hyperlink
destination or connection at the end of the current video scene / session, or and changing
the transparency of the advertising object or making it go away or disappear. Tracking of

25 user interaction with advertisment objects when these are provided in a real-time
streaming scenario further permits customisation of targetting purposes or evaluation of

advertising effectiveness.

Another object of the invention is to subsidise call charges associated with wireless
network or smartphone use through advertising by automatically displaying a sponsor’s

30 video advertising object for a sponsored call during or at the end of a call. Alternatively,
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15  online communication, or by writing some data back on to the memory card which is then

deposited at some collection point. Without using physical memory cards, this same
objective may be accomplised using local wireless distribution by pushing information to
devices following negotiation with the device regarding if the device is prepared to receive

the data and the quantity receivable.

20 An object of the invention is to send to users when in download, interactive video
brochures, videozines and video (activity) books so that they can then interact with the
brochures including filling out forms, etc. If present in the video brochure and actioned or
interacted by a user, user data/forms these will then be asynchronously uploaded to the
originating server when the client becomes online again. If desired, the uploading can be

25 performed automatically and/or asynchronously. These brochures may contain video for
training/educational, marketing or promotional, product information purposes and the
collected .user interaction information may be a test, survey, request for more information,
purchase order etc. The interactive video brochures, videozines and video (activity) books

may be created with in-picture advertising objects.
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Still another object of the invention is to provide videoconferencing including multiparty

video conferencing on low-end wireless devices with or without in-picture advertising.

Another object of the invention is to provide a method of video surveillance, whereby a
wireless video surveillance system inputs signals from video cameras, video storage
devices, cable TV and broadcast TV, streaming internet video for remote viewing on a
wirelessly connected PDA or mobile phone.Another object of the invention is to provide a

traffic monitoring service using a street traffic camera.

Summary of the Invention

~ System/Codec Aspects

25

The invention provides the ability to stream and/or run video on low-power mobile
devices in software, if desired. The invention further provides the use of a quadtree-based
codec for colour mapped video data. The invention further provides using a quadtree-
based codec with transparent leaf representation, leaf colour prediction using a FIFO,

bottom level node type elimination, along with support for arbitrary shape definition.



Still another object of the invention is to provide videoconferencing
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encoding additional shape information separate from luminance or texture information;

basic file format constructs, such as file entity hierarchy, object data streams, separate
15 specification of rendering, definition and content parameters, directories, scenes, and

object based controls;
the ability to interact with individual objects in wireless streaming video;

the ability to attach object control data to objects in the video bit streams to control

interaction behaviour, rendering parameters, composition etc;

20 the ability to embed digital rights management information into video or graphic
animation data stream for wireless streaming based distribution and for download and play
based distribution;

the ability to creating video object user interfaces (“VUI’s”) instead of conventional

graphic user interfaces (GUI’s); and/or

25 the ability to use an XML based markup language (“IAVML”) or similar scripts to define
object controls such as rendering parameters and programmatic control of DMC functions
in multimedia presentations.



basic file format constructs, such as file entity hierarchy, object data
streans, 15 specification of rendering, definiti nﬂ nt
paranetergﬁﬁgpsgg%ories, scenes, and object based contro?@?ﬂé gﬁag%fity to
interact with individual objects in wireless stream ng video; the ability
to attach object control data to objects in the video bit streans to
control interaction behaviour, renderjfg paraneters, conposition etc; 20
the ability to enbed digital rights nmanagenent information into video or
graphic animation data streamfor w reless stream ng based distribution
and for downl oad and play based distribution; the ability to creating

vi deo objlnteraction Appress f aces ("VUI's") instead of conventional graphic

user int B lod el t . kup
anguage TieaGRYefE urther prBide micindd e Yster Yor'nif5finolf st BRER Y 1

r ender i ngnjpmatione(self activn) by suppostingat i ¢ control of DMC functions in

mul ti medi a prese?nd_la%i ons. WO 01/%&;197 .PCT/ A 01296 -12- Interactjon
Aspects The i ABSHOSANG gsteriblor sensingebiect cARIFOLS fromha StspaHagSTryer te idify) | i ng
user isteracti H@éring L+ action) by supporting - a nethod and
systen?for seﬁgﬁnﬁﬂgﬁfﬂe con r%(gl@éﬂfétbm a streaming server to nodify 5 '
dat a contemt embeddidgrobjegt obntoads ireatdata filentoeniddify dats eantent artrendesingrofa dat a
file to nodify data content or rendering of content. - the client may
optionally ex&CWER:- acti ons defi ned by the object controls based on direct
or indirect. URRS clicht Aay dptidRallyléketii® achMBddMRd Ty the DbjeRf SotitidbESbased ol ity
to attach executabl e béhavi ours to objects, including. aninmation of

renderi ng par directordndirest usgnintesactionual obj ects in. video scenes.

LS BR3P S oS g ot

vari abl egncheligg:, andi@ation of eridefih@® phrameters, for audio/visual objects in video scenes.

hyperlinks, starting timers, making voice calls, dymaic media composition actions, -
changing system states (e.g., pause/play), changing user variables (e.g., setting a boolean .
flag).

15 The invention also provides the ability to activate object behaviours when users
specifically interact with objects (e.g., click on an object or drag anobject) when user - .
events occur (paused button pressed, or key pressed), or when system events occur (e.g.,

end of scene reached).

The invention further provides a method and system for assigning conditions to actions - -
20 and behaviours these conditions include timer events (e.g., timer has expired), user events

(e.g., key pressed), system events (e.g., scene 2 playing), interaction events (e.g., user

clicked on object), relationships between objects (e.g., overlapping), user variables (e.g.,

boolean flag set), and system status (e.g., playing or paused, streaming or standalone play). .

Moreover, the invention provides the ability to form complex conditional expressions
25 using AND-OR plane logic, waiting for conditions to become true before execution of
actions, the ability to clear waiting actions, the ability to retarget consequences of
interactions with objects and other controls from one object to another, permit objects to
be replaced by other objects while playing based on user interaction, and/or permit the

creation or instantiation of new objects by interacting with an existing object.
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DMC can be performed in the three modes including fixed, adaptive, and user mediated.
15 A local object library for DMC support can be used to store objects for use in DMC, store
objects for direct playing, that can be managed from a streaming server (insert, update,
purge), and that can be queried by the server. Additionally the a local object library for
DMC support has versioning control for library objects, automatic expiration of non
persistent library objects, and automatic object updating from the server. Furthermore, the
20 invention includes multilevel access control for library objects, supports a unique ID for
each library object, has a history or status of each library object, and can enable the

sharing of specific media objects between two users.

Further Applications

25 The invention provides ultrathin clients that provide access to remote computing servers
via wireless connections, permit users to create, customise and send electronic greeting
cards to mobile smart phones, the use of processing spoken voice commands to control the
video display, the use of interactive streaming wireless video from a server for

training/educational purposes using non-linear navigation, streaming cartoons/graphic
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may 15 congested. If so, the system would call the motorist and present the traffic view. Stationary

users or those travelling at walking speeds would not be called. Alternatively given a
traffic camera indicating congestion the system may search through the list of registered

users that are travelling on that route and alert them.

The invention further provides to the public, either for free or at a subsidised cost, memory
20 devices such as compact flash memory, memory stick, or in any other form factor such as
a disc that contain interactive video brochures with advertising or promotional material or
product information. The memory devices are preferably read only memories for the user,
although other types of memories such as read/write memories can be used, if desired.
The memory devices may be configured to provide a feedback mechanism to the producer,
25 using either online communication, or by writing some data back on to the memory

memory device which is then deposited at some collection point.

Without using physical memory cards or other memory devices, this same process can be
accomplished using local wireless distribution by pushing information to devices
following negotiation with the device regarding if the device is prepared to receive the

30 data, and if so, what quantity is receivable. Steps involved may include: a) a mobile
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devi co R EHueE tsriecthocd B et s il spRRr sBRrbdtadgl iofiRitn o Y
physi cakndieii®y Metide dapabiligés &ich”ﬂ*ﬁ{sﬂaﬂ?é&&ﬂssizé,hﬁx&nﬁmaﬁcﬁ?eﬁﬁ CRU be

acconplished using local wreless distribution by pushing information to
devi ces spged) Kevice qnamaifaaturar/ modelwind, opmtl@&\sy%‘-emi eg‘grtb‘i? r#grvier regeivegethice i s

S epe. | IRBTOARRAR] SekER it oot et Wealn oipd 1Bt sHR TR IS BB AT ©
deviide @@ @mnedtion ik adrgfngiéd;ae) ot thyvinfolestionie ttismeferréd hesserver dissesithe EEE

802. 11 or bluetoqgth, etc. type of network), .it_detects a cayrier,_signal
and a sé&pRRsFtion apd the flienk gleglst the yser te the spdgof Fﬁ@%‘ﬁ?‘%ﬁta@{eﬂ if thee user
by nmean : [ tih&r | pdi o . Jt is
initiat ?‘ﬁg&? em?;igms#i glﬂ eg'glfﬂlaiééﬁtﬁ%”{ésgrl _a%dﬁggﬁg?‘gh%fgrcfl gﬁrr?) |'%§S§%{/f§ce to 5
accept tompletedorthectlienth clegseg sanyt inemotshaised randc réinttialisese tsedbIfosmed wi t h
the server el.se the request is rejected; c) the client sends to the server
conf i gufEHeEHOR WABFY ™t i on i ncl udi ng devi ce capabilities such as display
scr size, nmenory capacity and CPU speed, device nanufacturer/nodel and
operating system d) the server receives this

-

Statements of the Invention

In accordance with the present invention there is provided a method of generating an

object oriented interactive multimedia file, including:

20 encoding data comprising at least one of video, text, audio, music and/or graphics
elements as a video packet stream, text packet stream, audio packet stream, music

packet stream and/or graphics packet stream respectively;

combining said packet streams into a single self-contained object, said object

containing its own control information;
25 ' placing a plurality of said objects in a data stream; and

grouping one or more of said data streams in a single contiguous self-contained

scene, said scene including format definition as the initial packet in a sequence of packets.



i nformati on and selects the correct data streamto send to the client. If
none is swéaPsfet hen 10 the connection is termnated; e) gif, ﬁf"g‘t"pﬁ
information is transferred the server closes the connection e client
alerts the user to the end of transmssion; and f) if the transm ssion is
unduly term nated due to a | ost connection before the transmssion is

conpl eted, the client cleans up any neggry used and reinitialises itself
for new connection requests. 15 Statenents of the Invention In. accordance
with the present invention there is provided a nethod of generating an

obj ect orjented interactive rrult. medi a I ncluding: 20 encodi ng data
conprisin eaPreF?é‘és‘P"?Pr‘r’@no?lSQ/ iPHREd est &pe %‘L&fdﬂam & g’ﬁﬂ/ B‘Pegé n-

el enents iofiaiy/tEH2E-dhAEFina? 1518 M ontePx binpR AnsRir, 5D gl R _%%t stream

musi c et st ream and/ or graphi cs packet stream respec conbi ni ng

sai d papket_s g Bﬁtﬂ-ﬁ?sa?d&‘it?%go‘ﬁﬁ%ga‘&%b@;“ged obj ect, said object

containing it ’of A C|ngaplurallty of said
objects in a da ra e or re of said data streans in
a single cont ﬂﬁﬂgﬂ@& 688?#3%@8%@@3& °ntsﬁ?‘gvscene i ncludi ng format
definifion as the.initi ih a uence of packets. WO 01/31497
PCT/ A 0129émﬂf§enﬁ%8?yﬁ?£§% fﬂapmsmﬁ‘sga ‘fa@ provi des a method of mappi ng:
inreal time froma non- stationary three-di nensional data set onto a
singl e dimension, conprising the steps of pre-conputing said data; encoding
said mapping; transmtting the encoded rd&m ng to a client; and 5 said

cli enéI abepresgnisiaventionsonprovides asysiem dordmamicplly obarging the aemhfomntal S0
provi des eghang of a

di spl aye a%}l a%&t/%roﬂg %F(%r%eémételc | a?g‘r'%{;:i? g\%ﬂ(‘iggﬁ {l/éé{}%m corrpri si ng:

a dynam c rredlac ton rocess includ t|ve I a
1o 0"  or macHABRG Rt SBPRRTTOT SFLRT it ah IhELEhve i ftpetin B,
and/ of0 gfexatak qaéluaiaga objects containing video, text, audio, music, and/or graphical data

wherein at least one of said objects comprises a data stream, at least one of said data

streams comprises a scene, at least one of said scenes comprises a file;
a directory data structure for providing file information;

selecting mechanism for allowing the correct combination of objects to be

15 composited together;

a data stream manager for using directory information and knowing the location of

said objects based on said directory information; and

control mechanism for inserting, deleting, or replacing in real time while being

viewed by a user, said objects in said scene and said scenes in said video.
20
The present invention also provides an object oriented interactive multimedia file,
comprising:
a combination of one or more of contiguous self-contained scenes;

each said scene comprising scene format definition as the first packet, and a group

25 of one or more data streams following said first packet;



wherein at | east one of said objects conprises a data stream at |east one
of sai d wetoa/318vr eans conpri ses a scene, at |east one of PeavAlBOE2Y6S
conprises a file; a directory data structure for providing file

i nformation; selecting nmechanismfor allow ng the correct conbination of
objects to be 15 conposited together; a data stream manager for using
directory information and know ng thel?.ocation of said objects based on
said directory information; and control mechanismfor inserting, deleting,
or replacing in real tine while being viewed by a user, said objects in
said scene a | | | ' T =) | ' | so
provi des an g%f’??@%ﬁ%ﬁ@‘d*@#f@'gﬁf F%&nﬂt%tgpne Iaﬁlp?ﬁgf,ec{s%@p@fh S n]%: a
conbi nabptivhatly decsdedrandudisplayied coodrndingotosa dyddmic mmddia oempasitiore processcds sai d
scene conprisi.ng.scene format definitl the firsf packet, and a group
25 of oﬂ?;ecgkdrh%‘&‘?féf%i‘%‘ﬁl' QWWI‘P%@%ES@;VOF“F%?“ acket; WD 01/31497
PCT/ AUOO 01296 -17 each said data streamapart fromfirst data stream
cont ai ni ng oBjcBcsaid Watacstresmy insduding, one a1 moregsinglgcwlisoatamed, phigets adcor di ng

to acdy ] ' ONROSLLLO ces: L fied.k | ol

I nf or5 ma ?}g%nrg?tggguaﬁ ﬁﬁ fe:ﬁgs@eégﬁ g}l a@%e?ég%]ﬁ gﬁ?‘%&? scgﬁ c%& g?g;% (rz%na%%ttrr\é:ll udi ng
one or ffifrenationCind foeméd byndombiniigRtickert streand; sdid draokétcsttcathsbiprraad diyd
stream marker; said ohjects, each containing it's own confrol, ipformation
and f or FREQAING TaWrpieracHYe puiltitagdia data ingluding atjleast opepr a forp mtl%?ﬁwé%y
encodi n i N ctJ | h ' ' j NaTol-R ;

conbi na f‘%?i‘wgffo’ V:ﬁ%%&ﬂéf%gﬁ%{él%ﬁ%?s %??gb%{"%&r ap ?Jé%bg%gﬁr%nt S ’g{sldlg vi deo
packet packebstreatne xtusicpakladt sts¢aneand geaphics paplest kie¢ans taspentivelyLisi ¢ packet
stream and graphi cs packet streamrespectively. 10 The present invention
al sqoprovi des a nethod of providing a voice command operation of a |ow
power device capable of operating in a stream ng video system conprising

F he The present invention also provides a method of providing a voice command operation of

a low power device capable of operating in a streaming video system, comprising the

following steps:
captuﬁng a user’s speech on said device;
15 compressing said speech;
inserting encoded samples of said compressed speech into user control packets;

sending said compressed speech to a server capable of processing voice

commands;
said server performs automatic speech recognition;
20 said server maps the transcribed speech to a command set;
said system checks whether said command is generated by said user or said server;

if said transcribed command is from said server, said server executes said

command;

if said transcribed command is from said user said system forwards said command

25 to said user device; and

said user executes said command.



foll ow ng steps: capturing a user's speech on said device; 15 conpressing
sai d speeghg of ting encoded sanpl es of said conpressed ' user
cont rol pgg?gygégisending sai d conpressed speech to a serv@?ﬁggg%%?%Pof
processi ng voi ce conmands; said server perforns automatic speech
recognition; 20 said server maps the transcri bed speech to a command set;
said system checks whether said commandgi s generated by said user or said
server; if said transcribed command 1S from said server, said server
executes said command; if said transcribed command is fromsaid user said
system forwards said command 25 to said user device; and, said user

execut es Bigipessahinyenrtiomglsoprpddesean image nreocpsingmethod, comprisingthe step pf:

i nvention als ' ' | , conprising the step of:
generating a %gpéﬁyhgggoﬁggiggﬁgﬁseggﬁgggy{gagiﬁﬁ;?gr%ge; determning a '
repr esent at i ondetérmiring & repgesentatiogof the imagecusingthp colenrmeptandni ni ng a :
relative nntig@ of ,at | east ,a seciion_ of the inage whi.ch i esent ed

_ O‘B is 5 rep
usi ng the col SEIETRIMENE 1 gelatives gationnof 4t | lgast 2 S5Ctign, Of fhe unage: WhiFhois

det er g ni e&ﬂteﬁﬂﬁ:ﬂ%ﬁﬂeE&Bﬁﬂﬁ tation of an inmmge conprising: analyzing a .

nunber o Its utilized to represent a colour; representing the col our
utilizing a first flag value and a first predeterm ned nunber 10 of bits,
when the nunber of bits utilized to represent the col our exceeds a first
val ue;

a representing,the col our wutili.zing a.second fl val ye.and. a
second prilGeraP REgHoRHparoGRess hettoy gt At oecare PSR,
represent the af@nagd cotRiisinle n@y£iReE nambér ¢fYits\vlilizél tokbprésat Aeeloant .
invention al so provides an_1mage processing system conprising means for

representing the colour ufilizing a first flag vahie and a first predetermined number

10  of bits, when the number of bits utilized to represent the colour exceeds a first value; and
representing the colour utilizing a second flag value and a second predetermined
number of bits, when the number of bits utilized to represent the colour does not exceed a

first value,

15 The present invention also provides an image processing system, comprising means for
generating a colour map based on colours of an image; _
means for determining a representation of the image using the colour map; and
means for determining a relative motion of at least a section of the image which is

represented using the colour map.
20

The present invention also provides an image encoding system for determining an encoded
representation of an image comprising:

means for analyzing a number of bits utilized to represent a colour;

means for representing the colour utilizing a first flag value and a first

25 predetermined number of bits, when the number of bits utilized to represent the colour

exceeds a first value; and

means for representing the colour utilizing a second flag value and a second
predetermined number of bits, when the number of bits utilized to represent the colour

does not exceed a first value.



generating a colour map based on col ours of an inmage; neans for determ ning
a represwotoasi®n of the inage using the col our map; and PEI&AIN0{00296
determining a relative notion of at |east a section of the inage which is
represented using the colour map. 20 The present invention also provides an
| mage encodi ng systemfor determ ning an encoded representation of an

| mage conprising: neans for anal yzi ngl% nunber of bits utilized to
represent a colour; neans for representing the colour utilizing a first
flag value and a first 25 predeterm ned nunber of bits, when t he nunber of
bits utif t ns for
repres enk’é éﬁegf'hqné o%ﬁ?ﬁa ‘f’@?sﬁg hiw{sot(aic Oﬁg&ﬁé%ﬁa@ \(/)g elrﬁgst gnlgb conégBasa

pr edet eofri ned nunber of bits, when the nunber of bits utili zed to represent
the col our does n {9 exceed a f.irst value. WO 01(31497 PCT/ AUOO 01296 -19
The present PFERLR Fmationn 4 SGHPJaRBUERet hod of processing obj ects,
conprising tRGqils@hslurafily offft:bidhes BOMAMRIZ Alutdlity of GBjbs inl 8GLHAIBE at” adi ng
a plurality of ta sources containing a plurality of "objects in the form
of ats Ewmmfamomammmlmpmudmm mat i on, and audi o; attaching

control information to raI| ] sed onthelnformatlonln
the script %&H@e" onifg G‘“?‘HJ P%ER/ QP‘{rﬁlétyp‘?fﬂhfF’Pt ‘ngmbgﬁ Afpgnatignin,

| east o%sgﬁ pAlakiifa s‘;naeam and a file. 10 The present invention also
provides a syst em pr ocessi ngb obj ects, conprising: means for parsing

i nf or mati on imerécaﬁmgltbﬁpmgm ectpintaatileast preiof mdata streamuand & file. of dat a
sources containing a plurality of objects in the formof at |east one of
vi deo, graphics, animation, and audi o; neans for attaching control
information to the plurality of objects based on the

' 10 The present invention also provides a system for processing objects, comprising:

means for parsing information in a script language;
means for reading a plurality of data sources containing a plurality of objects in the
form of at least one of video, graphics, animation, and audio;
~ means for attaching control information to the plurality of objects based on the
15 information in the script language; and
means for interleaving the plurality of objects into at least one of a data stream and
a file.

The present invention also provides a method of remotely controlling a computer,
20 comprising the step of:
performing a computing operation at a server based on data;
generating image information at the server based on the computing operation;
transmitting, via a wireless connection, the image information from the server to a
client computing device without transmitting said data;
25 receiving the image information by the client computing device; and

displaying the image information by the client computing device.

The present invention also provides a system for remotely controlling a computer,

comprising:



15 information in the script | anguage; and neans for interleaving the
pluralitywfo@ipcts into at least one of a data Stream‘”FﬁTEh&%ﬁﬁm The
present invention also provides a nethod of renptely contro (lng a
conputer, 20 conprising the step of: performng a conputing operation at a
server based on data; generating inmage information at the server based on
the conputing operation; transmttinggyvia a wreless connection, the

i mage information fromthe server to a client conputing device wthout
transmtting said data; 25 receiving the image information by the client

computing device; and displaying Lthe imge infor ion by the client

conput i ng devi“le@j.‘s%‘igeg? ﬁ-?cfﬂ??’léﬁ?g?ﬂ?r%fﬂ’él&tﬁﬁwggé?eaogfr‘@%m for renotely

cont 0l | 1 NG Anfe §6rbonerREPikage ontiOH 48 O erPaTL AT IR IGmpitRgTeans |

for performng. a conputing operation at a server based on data; neans for

gener at i egeranemge i nformati on at the server based on the conputing

operation; neans f@r . transmtting, .via a wirele connection,. the ipmage

P or mmt ton 1 FSAR i SenSREg, e witel Boiek ot e FETcOTorEatps fom e

transmi t tdridgr t6 aictieftdomiputiB@ devitOwithOa Hanimiing @id a@ge i nformation by the _

client conputing device; and neans for displaying the imge information by

the client comsans fogregeivingthe mageiptosmation by heicliont commutipg dovieesand et hod

of transm.ttd |G | . 0L hS: the steps of:

i nput ti ng}eﬁ@?‘%ﬁﬁlﬁgﬁﬁﬁ%{ﬁ C il%ﬁﬁaetg u eség enééglpggﬁ%%@é%rgd; generating

I mage i nformation corresponding to the greeting card; encoding the inmage

I nformati on as an object having control information; transmtting the

obj ect having the contro] infqrmatio ver a wreless, connection; 15

recei vi ngh“fﬁ SRR jIRYentinn sagr«mee%ﬁpﬂwﬁ ?ﬁ’f PRHRG AN GlecHonc BLptag cAMnd- hel d
10 comprising the steps of: o

inputting information indicating features of a greeting card;

generating image information corresponding to the greeting card;

encoding the image information as an object having control information;

transmitting the object having the control information over a wireless connection;

15 receiving the object having the control information by a wireless hand-held

computing device;

decoding the object having the control information into a greeting card image by
the wireless hand-held computing device; and

displaying the greeting card image which has been decoded on the hand-held

20 computing device.

The present invention also provides a system transmitting an electronic greeting card,
comprising:
means for inputting information indicating features of a greeting card;
25 means for generating image information corresponding to the greeting card;
means for encoding the image information as an object having control information,
means for transmitting the object having the control information over a wireless
connection; _
means for receiving the object having the control information by a wireless hand-

30 held computing device;



conputing device; decoding the object having the control information into a
gr eet i ngween149rage by the w rel ess hand- hel d conputi ng ME/AG®/0129%d

di splaying the greeting card i mage which has been-decoded on the hand-held
20 conputing device. The present invention also provides a system
transmtting an electronic greeting card, conprising: neans for inputting
information indicating features of a-@teeting card; 25 nmeans for generating
i mage i nformation corresponding to the greeting card; means for encodi ng
the image informati on as an object having control information; neans for

transmtting nﬁéLSs?& &%Bdiilg%é‘gb'%ﬁxa‘% the conthd1 f16n MtG'a eé’ﬂr{geéa?&s.
connection; neans tor recéivi ng| e obj ect having the control 1 nformation
by a wi rimagesby thenwireléss hand-Heldaomputing desdos;@aad WO 01/ 31497 PCT/ AUOQ 01296
-21 neans for decaqdi t he qbject. havi the.contrql informtiagn into a
greeting car dneqnﬁgta' W%&ﬁyﬁt’ég#@g’ﬁgﬁ@f MF‘?H%‘”&E%@P%‘ nmeans
for di splefyd g deviget i ng card image which has been decoded on the hand-
hel d conput | ng evice. 5 The present invention al so provides a nethod of
contrdlling a conputing device, conprising the steps of: inputting an
audi o signal by a computing device; encoding the audio signal; 10

transm tThengresért Mventions ialpoaprdvides & exethed cafivporitrollingl e i coaputing edewicef | ng
the audio signal_ at the renote conputing device and generating information
cor r espSRAPESINEAhS $ePsAfdi o signal; transmitting the information

correspondi ”Qnﬁlﬁtiﬁé‘& AuLd ﬁgﬁél%@@l Cdfﬁblkiﬂg defigput I ng
encoding the audio signal;
10 transmitting the audio signal to a remote computing device;
interpreting the audio signal at the remote computing device and generating
information corresponding to the audio signal;
transmitting the information corresponding to the audio signal to the computing
device;
15 controlling the computing device using the information corresponding to the audio

signal.

The present invention also provides a system for controlling a computing device,
comprising:
20 inputting an audio signal by a computing device;
encoding the audio signal;
transmitting the audio signal to a remote computing device;
interpreting the audio signal at the remote computing device and generating
information corresponding to the audio signal;
25 transmitting the information corresponding to the audio signal to the computing
device; and
controlling the computing device using the information corresponding to the audio

signal.

30 The present invention also provides a system for performing a transmission, comprising:



device; 15 controlling the conmputing device using the information

correspongidgy 41901 he audio signal. The present inventi ondqjﬁgu@gogy%des a
system for controlling a conputing device, conprising: 20 inputting an

audi o signal by -a computing device; encoding the audio signal;
transmtting the audio signal to a renote conputing device; interpreting
the audi o signal at the renpte conputjfg. device and generating information
corresponding to the audio signal; 25 transmtting the information
corresponding to the audio signal to the conputing device; and controlling

the co ting devige .using the jnformation corregpondi tp the audio
si gnal rrpgol Tﬁé“ﬁ%@éﬁ?@lﬂ&lﬂm e%‘ﬁ%“ﬁ:%ﬁ%é@“&%@%ﬁg‘k&ceberfoler! ng a
transm ssi on, nfaADfor Fahénittif RbrhAc b th e84 BfA-held devIBARAd f O

di spl ayi ng an advertisenent on a wrel ess hand-hel d device; “neans for
transm tting mehns fastréceiving ardiscounted prteassotiated-with thedafornmetiommilichdsss f or

recei ving a disc t.ed pri associ d with the information which has '
been traﬂgﬁﬁ?ﬂ“&@?‘gﬁg&?ﬁ% eS?ﬁ}eH@sPE?ys%Itt‘g?a%‘?ferqsﬁ@eﬁﬁvertisement'. 5 The present
i nventi on al so provides a nethod of providing video, conprising the steps

of . deternini ng whether an event has occurred; and obtaining a video of an

area transmtting to_a user by a wreless transm ssion the video of the
area in ABePGHAE Nventionalse pravides @ methodpigpraviding vidae; Fmpasing thesteps gEs a

system for - pr Q&E%Hﬁg\%}%% aﬁ%VB{tihﬁé OB urre ERRS for determ ning whet her an
ed; ? -

event has occurred;
obtaining a video of an area transmitting to a user by a wireless transmission the

video of the area in response to the event.
10

The present invention also provides a system for providing video, comprising:
means for determining whether an event has occurred;
means for obtaining a video of an area; and
means for transmitting to a user by a wireless transmission the video of the area in

15 response to the event.

The present invention also provides an object oriented multimedia video system capable of
supporting multiple arbitrary shaped video objects without the need for extra data

overhead or processing overhead to provide video object shape information.
20

The present invention also provides a method of delivering multimedia content to. wireless
devices by server initiated communications wherein content is scheduled for delivery at a
desired time or cost effective manner and said user is alerted to completion of delivery via
device’s display or other indicator.

25

The present invention also provides an interactive system wherein stored information can
be viewed offline and stores user input and interaction to be automatically forwarded over

a wireless network to a specified remote server when said device next connects online.



means for obtaining a video of an area; and neans for transmtting to a
user by wowiBedeess transm ssion the video of the area in PCIAAvU®m®OpZIsGSE t O
the event. The present invention also provides an object oriented

mul ti medi a video system capabl e of supporting nultiple arbitrary shaped
vi deo objects without the need for extra data overhead or processing
overhead to provide video object shapgs4information. 20 The present
invention al so provides a nmethod of delivering nultinmedia content to,
wirel ess devices by server initiated conmunications wherein content is

schedul i . I i { - dﬁg.ive manner and said
user i s%gfél%%%ngﬁdgxgé%l?%ﬁogﬁﬁggJé&e‘ﬁ%ié\?g%nglhaeﬁfb?é{/@gzdé "di spl ay or other
i ndi cat or. 2encbdingpidevadita with @bjecheontiobdatp aon vidiee object; ahér acti ve system
wherein stored informati on can _bg viewed offline .gnd stores user |nput and

i nteracti on geNeRRLING A data siream melyding,a phuality\of saidvideq abiect WHR F6SBERIME, o
speci wségggtaﬁdggre ontiBEdtsal d device next connects online. W 01/31497

PCT/ A e present invention also provides a video encoding
met hgd, i ncluding: encoding video data with object control data as a video
t;

obj e and generating a data streamincluding a plurality of said video
object wth respectj.ve . video, data,and object .cantrol..data. 5 The present
i nvent i %e Bﬁeé‘g‘%g‘w&_f}l%ils%p’{ﬂvbd@ﬁ ayideg lh%f"r?gﬁ’fa’ f%@“dﬁﬂﬁ‘ng: quant i si ng
col our data pfanfisinl Aot df i Ravideo Qftedin 'HAGSE B 4 SaTuBE® Réptbientatioh of

col ours; generating encoded video frane data representing said quantised

col our scelpers; 10 transpar ent regi ons; and generating encoded audio data and
obj ect cont rgénega?itn% &%{)d&f VRS Aiml"dath terr%@nﬂng Y %ﬁ%ﬁ@eg 16185 Bnd

10 transparent regions; and

generating encoded audio data and object control data for transmission with said

encoded video data.

The present invention also provides a video encoding method, including:
15 (i) selecting a reduced set of colours for each video frame of video data;
(ii)  reconciling colours from frame to frame;
(ili) executing motion compensation;
(iv)  determining update areas of a frame based on a perceptual colour difference
measure;
20 (v)  encoding video data for said frames into video objects based on steps (i) to
(iv); and
(vi) including in each video object animation, rendering and dynamic

composition controls.

25 The present invention also provides a wireless streaming video and animation system,
including:
)] a portable monitor device and first wireless communication means;
(i)  a server for storing compressed digital video and computer animations and
enabling a user to browse and select digital video to view from a library of

30 available videos; and



The present invention also provides a video encodi ng nmethod, including: 15
(1) sel ecyippgysuappduced set of colours for each video franﬁ:’ﬁi\nd@.{(ﬂ% dat a;

(ii) reconciling colours fromfranme to frane; (iii) executing notion
conpensation; (iv) determ ning update areas of a frane based on a
perceptual colour difference neasure; 20 (v) encoding video data for said
frames into video objects based on stepg_(i) to (iv); and (vi) including
i n each video object aninmation, rendering and dynam c conposition
controls. 25 The present invention also provides a wireless stream ng vi deo
and animation system . including: (i) a rtabl e nonitor device and first
wirel ess corrmﬁ\‘ Jcatdtorledshanee C’%F‘Sé“zf) s‘QP&g? ARSOTRATANREG, o 2 SREMES sWHelgssyi ¢ al
video and. COMpisinihurbiioh méis fit iFhnsisaiohioR SrafsrhiBBble WataFOMRe Mider G HRC!
digital video to viewfroma library of 30 avallable videos; and W

01/ 31497 PCT/ Agoable naaidtor devicy, ithe portable memitor device inchrding meansdfior eeceiving

I ncorporating a.second. W rel.,ess co ni gation s f,or transm ssion of
Lransm ttabl o Sk SAPRBIEDIEe C8Ey eoPVEEnE L ARMERRIE dRp. It ViR et
portalks e noni tgeplaleng e Vided Uslafds, FRA Perhiding Bechdék R8 cobdhehitdteneifH theabl e
data, converting the transmttable data to video _inmages 5 displaying the
vi deo i mages, Sexver todnieractively browse andiseleet avideaiteiviewe with the server to
interactively browse and select a video to view. The present invention al so
provi des a nethod of providing wireless stream ng of video and animation
I ncluding at | east one of the steps of 10 (a) downl oadi ng and storing
conpr ess dte\present iavehtion ialve ipravidesad method of providinpowirelesy sieamingoof videoi el ar ea
network foy |ater té,ans I SSi on Hhom a IPcaI server;
animation including at least one of the steps of:
10 (@) downloading and storing compressed video and animation data from a
remote server over a wide area network for later transmission from a local
server;
(b)  permitting a user to browse and select digital video data to view from a
library of video data stored on the local server;
15 (¢) transmitting the data to a portable monitor device; and

(d)  processing the data to display the image on the portable monitor device.

The present invention also provides a method of providing an interactive video brochure
including at least one of the steps of:

20 (a) creating a video brochure by specifying (i) the various scenes in the

brochure and the various video objects that may occur within each scene,

(ii) specifying the preset and user selectable scene navigational controls and

the individual composition rules for each scene, (iii) specifying rendering

parameters on media objects, (iv) specifying controls on media objects to

25 create forms to collect user feedback, (v) integrating the compressed media

streams and object control information into a composite data stream.

The present invention also provides a method of creating and sending video greeting cards
to mobile devices including at least one of the steps of:

30 (a) permitting a customer to create the video greeting card by (i) selecting a



(b) permtting a user to browse and select digital video data to view from
a |ibrawpmf3lawrdeo data stored on the |ocal server; 15 (F)T/Av@vmEpgstti ng
the data to a portable nonitor device; and (d) processing the data to

di splay the image on the portable nonitor device. The present invention

al so provides a nethod of providing an interactive video brochure

i ncluding at | east one of the steps 0§5-20 (a) creating a video brochure by
specifying (i) the various scenes in the brochure and the various video
objects that may occur within each scene, (ii) specifying the preset and
user selectable s | ' GR S d Hi‘&‘n?ri { V| - sition
rul es for each scgﬁ{g}?a@wgﬁsﬂﬁ%ﬁ l)./l ng %@hd%o?l?lna i pa égg} \gpgswgllrl]m%%

obj ects, (iv) spetémhplatechbycadding usercmppliali xbbf eudie obfecBSorsadedtingfides t o
col | ect user feedback v) integrating the conpressed nedia streans and
obj ect control imogleﬁiit %ah‘gfa&g&’a%“‘g 38 Al HINSs B4R The present

i nvention al Pr Q¥tasifis : b i } } ng
cards to m)gﬂ e glesw Ce%ﬁfﬁggﬁségﬁmgfﬁfggg?ﬂ%aggﬂg? ﬁ?ﬁ'e(ﬂgp gdggg%‘ wgvgh}( a)
pernistting a cust amathod; ¢iii)rpayment Hetails, (i) the dntendegl resipiert'y mobilesdéviett i ng a
WO 01/31497 PCT/ AUOQL 01296 -25 tenpl ate video scene or animation forma
library, (ii) cusf‘BWibgﬁ’ﬁ@ the tenplate by adding user supplied text or
audi o obj ect gcyor %,aéﬁﬁ%ltw el carPi&ehdink’ Gintle homimted 8€liveey insiksd ed as
actors in the scene; (I ogtal ning fromthe customer (i) identification
details, (ii) pretst} eithetebinduidth Becomes qailghle ior off ttranspert |c8n B v) t he

i ntended recipient,s.mbil.e davice. .n er. and (.¢), .queui et i ng
card dependi ng onopf‘?g{éﬁbﬂ?lﬁ,ﬂgglbe ’if&pilvg??e%? ﬁoogee ‘ﬁ%\‘t‘? IL‘J:a 4$%8¥B§°§§%%%t h
becages avai | abl e i@y gredtingaskadd if 56 Rirwardidgtotlie nelimitedadobiladdvideg t he
recipient's device to see if it is capable of processing 10 the greeting

card and if so forwarding to the nom nated nobil e device. The present

invention also provides a video decoding nethod for decoding the encoded
. The present invention also provides a video decoding method for decoding the encoded

data.

15 The present invention also provides a dynamic colour space encoding method to permit
further colour quantisation information to be sent to the client to enable real-time client

based colour reduction.

The present invention also provides a method of including targeted user and/or local video

20 advertising.

The present invention also includes executing an ultrathin client, which may be wireless,

and which is able to provide access to remote servers.
25 The present invention also provides a method for multivideo conferencing.

The present invention also provides a method for dynamic media composition.



data. 15 The present invention al so provides a dynam c col our space

encodi ng th f o permt further colour quantisation in ) 0 be
sent to t‘ﬂ@%ﬁ 43%|t to enable real-tine client based col og?f@g‘gg?ig%n. The
present invention also provides a nethod of including targeted user and/or
| ocal video 20 advertising. The present invention also includes executing
an ultrathin client, which may be wi reRéss, and which is able to provide
access to renote servers. 25 The present invention al so provides a nethod
for nultivideo conferencing. The present invention also provides a nethod
for dynam c nedia conposition. WO 01/31497 PCT/ AUOCQ 01296 -26 The present
i nvention also provides a nethod for permtting users to custom se and

forward ahechicqi Gnifih! dith PRIVTeso tndthSd fApHmittg R % YBmiRIAAES S

The present Tnvention also pfovides a nethod Tor error correction for

Wi r el ess fetwaed slectyonit greeting cardsiand phst cardStoemobibsssopart phonesit i on al so provi des

systens for executing any one of the above nethods, respectively. Il'. WO
01/ 31497 PCT/ AUCQO 01296 -27 The present invention al so provides server
software .for permtting users to a nethod for error correction for
wirel 8ss The P%%ﬂﬁv&ﬁioﬁ'a%@r&lﬂ&@-a Rethbe fox @R tbrredtionTor RircRksS Strédintid 86S a
conputer software for executing steps of any one of the above nethods,
respect i vayliimediadglais esent i nvention al so provi des a vi deo on demand system
The present invention also provides a video security system The present
inventi-on also provides an interactive 10 nobile video system The present
i nvention al so provides a nmethod of processing spoken voice commands to
The present invention also provides systems for executing any one of the above methods,

respectively.



control the video display. 15 The present invention also provides software
i ncl udi ngoegsiaef or controlling object oriented video anBCHAULYE1286

Advant ageously, the code may include | AVYM instructions, why may be based
on XM.. WD 01/31497 PCT/ AU00O/ 01296 -28- Brief Description of Draw ngs
Preferred enbodi ments of the present hhvention are hereinafter described,
by way of exanple only, with referenCe to the acconpanyi ng draw ngs,
wherein: 5 Figure 1 is a sinplified block diagram of an object oriented

mul ti medi a system of one enbodi nent of the present invention; Figure 2 is
a schematic diagramillustrating the three major packet types 10
interleaved into an object oriented data stream of the enbodi nent

i |1 ust r aktedpresent fEivgutien dlso Prayides serves seftwarsclor pemgjtting users it 2 mathagd fore

t hree phases of dat rocessing.in an, object oriented nultinmedia player
enbodi nﬁwrﬁ?n?q?@“ﬁre‘g’éﬁfsﬁsiv@ﬁﬂ% ;“‘1@%‘agure 4 is a schematic diagram
showi ng the hierarchy of object types in an object oriented data file
according to the present invention; Figure 5 is a diagram showi ng a typical
packet sequence in a data file or stream 20 according to the present

i nvent i orhe mresgot iavention alsaprayidase computer safiwire forcexegnidngstepsoof gy enewdt ween
client 0, of an object oriented multinmedia player
accordi ﬁgg?%o%ﬁ&%orde%s{e@nf&%%@énti on; 25 Figure 7 is a bl ock diagram show ng
the maj or conponents of an object oriented nultimedia player client
according to the present invention; WO 01/31497 PCT/ AUOCO 01296

The present invention also provides a video on demand system. The present invention
also provides a video security system. The present invention also provides an interactive

10 mobile video system.

The present invention also provides a method of processing spoken voice commands to

control the video display.

15 The present invention also provides software including code for controlling objéct oriented
video and/or audio. Advantageously, the code may include IAVML instructions, why may
be based on XML.



-29 Figure 8 is a block diagram show ng the functional corrponents of an

obj ect  ORnygWiSMoful timedi a player client according to th
invention; Figure 9 is a flow chart describing the major s eps @7&1?%6

nultr-object client 5 rending process according to the present invention;
Figure 10 is a block diagramof a preferred enbodi ment of the client
rendering engine according to the pre?g I nvention; 10 Figure 11 is a

bl ock di agram of a preferred enbodi ment" of the client interaction engi ne
according to the present invention; Figure 12 is a conmponent diagram
descri bi ng an enbodinent of an interactive nulti-object video scene with
DMC funct reﬂDe;crmtlnmof@mags flow chart describing the major steps
in the process the client perforns in playing an interactive object
oriented video according to the present invention; 20 Figure 14 is a bl ock

di agr am Opreféifed BfHodRRENR! ofRRETIRESEHE u‘i\ferﬁan'd?é?fe?éihhftér d@%&ﬂﬂé@aﬁx%@) ayer

according to the present Invention; Figure I's a block diagram

renot e stcpfmmmemlwmthare&reumgo the ammpawmdrawngsuwhem% Figure 16
Is a flow chart describing the main steps executed by a client performng
dynam T nedi a conposition according to the present invention; WO 01/31497

PCT/ AUOO/Q@%%SI 1554 sith plified Biéck o réﬂnod(f %Py&@écf’&ﬁérf}bﬁirﬂﬂlﬁrﬂé‘ar g&eﬁ{

execut ed erver C |ent per m ng nam c nedl a conposit n accordr ng

to the praseembbdinseritiofthe pfesgmt invedtios; a bl ock di agram of an.
obj ect-oriented video encoder according to 5 the present invention; Figure
19 is a flow chart of the main steps executed by a video encoder

Figure 2 is a schematic diagram illustrating the three major packet types
10 interleaved into an object oriented data stream of the embodiment illustrated in
Figure 1;

Figure 3 is a block diagram illustrating the three phases of data processing in an
object oriented multimedia player embodiment of the present invention;
15

Figure 4 is a schematic diagram showing the hierarchy of object types in an

object oriented data file according to the present invention;

Figure 5 is a diagram showing a typical packet sequence in a data file or stream .

20 according to the present invention;

Figure 6 is a diagram illustrating the information flow between client and server
components of an object oriented multimedia player according to the present
invention;

25
Figure 7 is a block diagram showing the major components of an object oriented

multimedia player client according to the present invention,;



according to the present invention; 10 Figure 20 is a block diagram of an

| nput colwawni/pr4eTessi ng conponent of a video encoder accecgiAi®ooethe
present invention; Figure 21 is a block diagramof the conponents of a
regi on update selection process used in a video encoder according to the
present invention; 15 Figure 22 is a diagramof three fast notion
conpensati on nethods used in video epgoding; Figure 23 is a diagramof the
tree splitting nethod used in a video encoder 20 according to the present

i nvention; Figure 24 is a flow chart of the main stages perforned to encode

LEESS‘E‘F ighER S = DSHPiabraShouing e SaRel BpmPRAReSIS Bt ARoPLRRE oai ng
Figure SherE iR faiEehe ‘%3%@538'“3%3’9%%@93%‘5tt'rQZeé‘HSQture

data for normal predicted frames according to the present invention; WO
01/ 31497 PCT/ AUOO 01296 -31 Figure 27 is a flow chart of the steps to
encode tlﬁaulreaiP isod flaw maﬂhdew&mg the majorasteps Libt thee mudii-objech £liept t he

f R f th d
by i el sibess acethf 6 Tut bt BieAIPRIros. accoring Lo ¢ he pr esent

I nvention; Figure 29 is a flow chart of the main steps executed by a video
encoder to conpress video using the alternate encodi ng net hod according to
t he predtigure isqaebiod:lodiagFargmfea Poefesred émbodirhentt ofathet dlienbreendening! ved
in the preguantisation process to %erform real -time colour (vector)

quant i s@&ngHe agcarding toithe peesentinventieRt according to the present
i nvention; 15

10 Figure 11 is a block diagram of a preferred embodiment of the client interaction

engine according to the present invention;

Figure 12 is a component diagram describing an embodiment of an interactive
multi-object video scene with DMC functionality.

15 '
Figure 13 is a flow chart describing the major steps in the process the client

performs in playing an interactive object oriented video according to the present
invention; '

20 Figure 14 is a block diagram of the local server component of an interactive

multimedia player according to the present invention;

Figure 15 is a block diagram of a remote streaming server according to the
present invention;

25 '
Figure 16 Is a flow chart describing the main steps executed by a client

performing dynamic media composition according to the present invention;



Figure 31 is a flow chart of the main steps in the voice command process

accordin present invention; Figure 32 is a block g&paiadei9ds an
ultra-t h%bgg?r%gzl ng client Local Area wireless 20 Net V\D?i Lm system

according to the present invention; Figure 33 is a block diagram of an
ultra thin conmputing client Wde Area wireless Network (WAN) system
according to the present invention; 23gfigure 34 is a block diagram of an
ultra-thin conmputing client Renote LAN server system according to the
present invention; Figure 35 is a block diagramof an nultiparty wrel ess

vi deoconf erenci ng system according to the present invantion; WO q;Le{Q?MQ? .
PCT/ AUOOFizmnas17-1s8 Apyeharbdesaribing the main Slers:execuigd BB SETYRISISN an

interactive 'video on. denmand' syst.em_ W t ] user

adver 11 sPeitRmied cyaARYc e comppatigtachalrihd RERE SeabRURLEMER. 2T o
chart of the nmain steps involved in the process of delivering and handling
one enbodi nent of an interactive in-picture targeted user advertisenent
accor di nBigure 18 israblotk diagrmmiofran bbjest-grientegivitleo eridoder acaerding te he -
mai n steps involved in the process of playing and handling one enbodi ment
of an5i rtherresemdnyertian;br ochure according to the present invention;

Figure 39 is a flow chart of a sequence of possible user interactions in
one 15 enbodi nent of an interactive video brochure according to the

present F{ﬁtﬁ@ i1ONis diflOW ehdRt bF tife frnain etepst eréciited byia videpsericodet ved i n
push or pull based distribution of video data according to the present

i nvent i caccoRdingitgdhe padsend invebtiosk di agram of an interactive 'video on
demand’ system according to the present invention, with renote server
based digital rights managenent functions including user authentication,

acce3g Cﬂ&uﬁ‘é 20 b'8i6& &i’%ﬂram of an input colour processing component of a video

encoder according to the present invention;

Figure 21 is a block diagram of the components of a region update selection
process used in a video encoder according to the present invention;

15
Figure 22 is a diagram of three fast motion compensation methods used in video

encoding;

Figure 23 is a diagram of the tree splitting method used in a video encoder

20 according to the present invention;

Figure 24 is a flow chart of the main stages performed to encode the data

resulting from the video compression process according to the present invention;

25 Figure 25 is a flow chart of the steps for encoding the colour map update

information according to the present invention;

Figure 26 is a flow chart of the steps to encode the quad tree structure data for

normal predicted frames according to the present invention;



usage netering; 25 Figure 42 is a flow chart of the main steps of the
process Wwoed/mdeayer software perfornms in playing on demaci/ateozmpieng

wi rel ess video according to the present invention; Figure 43 is a block

di agram of a video security/surveillance systens according 30 to the
present invention WO 01/31497 PCT/ AUOO' 01296 33 Figure 44 is a block

di agram of an electronic greeting car8lsystem and service according to the
present invention. 5 Figure 45 is a flow chart of the main steps involved
in creating and sending a personalised electronic video greeting card or
video E-mail to a nobile tel ephone according to the present invention;
Figure 46 is a block diagram showi ng the centralised paranetric scene 10

descri IOtF‘ig&réSFF'isi A floRechATESF tisé _fehy 1 efdatle thediéaf Bolublin tie Guadrtred

showi ng the main steps in providing colour quantisation data to a decoder
f or realdata structureaccarding tostheipresentiovention; t o t he present invention; 15
Figure 48 is a block diagram show ng the main conponents of an object
library according to the present invention; Figure 49 is a flowhart of

e FiBhER28lis % Yol Endit A fle. Rl siisk8aital by h RIS Bhodeict | o

Fi gure a tlowhart o e nmaln st .1'nvo ecoding a quad tree

encoded gopitess vided ieyTriries acterdintptothegsrasentrineention). 25 Figure 51 is a
flowmchart of the main steps involved in decoding a | eaf colour of a quad

tree according to the present invention. WO 01/31497 PCT/ AUOCO 01296 -34
Figure 29 is a flow chart of the main steps executed by a video encoder to

compress video using the alternate encoding method according to the present
10 invention;

Figure 30 is a flow chart of the main involved in the prequantisation process to
perform real-time colour (vector) quantisation in real-time at the client according to
the present invention;

15 |
Figure 31 is a flow chart of the main steps in the voice command process

according to the present invention;

Figure 32 is a block diagram of an ultra-thin computing client Local Area wireless

20 Network (LAN) system according to the present invention;

Figure 33 is a block diagram of an ultra-thin computing client Wide Area wireless

Network (WAN) system according to the present invention;

25 Figure 34 is a block diagram of an ultra-thin computing client Remote LAN server

system according to the present invention;

Figure 35 is a block diagram of an multiparty wireless videoconferencing system

according to the present invention;



Det ai | ed Description of the Invention dossary of Terns Bit Stream A

sequence @obhidReiransmtted froma server to a client, bﬂET 02 stored
in menory. %ata Stream One or nore interl eaved Packet Streany g? I C

Medi a Conmposition Changing the conposition of a nulti-object nultinedia
presentation in real tine. File An object oriented nultinedia file. In
Picture Object An overlayed video objgg&_mﬁthin a scene. Media (bject A
conbi nati on of one or nore interl eaved™nedi a types including audio, video,
vector graphics, text and nusic. Object A conbination of one or nore

I nterl eaved nedia types including audio, video, vector graphics, text and
nmusi c. Packet Stream A sequence of data packets bel onging to one object

transmtt fro senye | b ed, i D, Scene
The. enceJoBrre 35 1874 bl igiad of Bhe, MnbBBingiit 5 gh JRterkenlE Jiida R "
mul t i medi e O Nyttt Paete hirat i i ' | gved
Packet gt% rngaﬁ, gvss’t%%ﬂrné(rjw Iiﬂﬁ tgn obja\egfﬁfgtrdl?gn?%% ‘réglvtel:qﬁ{e ) aﬂ%ﬁcfrgw ?/?dg%

Obj ect Apresdntiaendionpf one or nore interleaved nedia types including

audi o,. vi deo, vector graphics, text and nmusic. 5 Acronyns WO 01/ 31497
PCT/ AL§OO’ 01296 -35- The followi ng acronyns are used herein: FIFO First In

First QuipiBiite 37 is' 4'Yiblv (HErEBRMHE Hiain'dtlps iMVGNaY iVRhE piBcesy 8t @8fvering

and handling one embodiment of an interactive in-picture targeted user
advertisement according to the present invention;

10 Figure 38 is a flow chart of the main steps involved in the process of playing and
handling one embodiment of an interactive video brochure according to the

present invention;

Figure 39 is a flow chart of a sequence of possible user interactions in one

15 embodiment of an interactive video brochure according to the present invention,

Figure 40 is a flow chart of the main steps involved in push or pull based

distribution of video data according to the present invention;

20 Figure 41 is a block diagram of an interactive 'video on demand’ system

according to the present invention, with remote server based digital rights
management functions including user authentication, access control, billing and

usage metering;

25 Figure 42 is a flow chart of the main steps of the process that player software
performs in playing on demand streaming wireless video according to the present

invention;

Figure 43 is a block diagram of a video security/surveillance systems according

30 to the present invention



PDA Personal Digital Assistant DMC Dynam c Media Conposition |ME

| nt er act woilsassagenent Engine DRM Digital R ghts ManagemraWwAURBR298ut onat i c
Speech Recognition PCMCI A Personal Conputer Menory Card International

Associ ati on WO 01/ 31497 PCT/ AU00/ 01296 -36- General System Architecture
The processes and al gorithns described herein forman enabling technol ogy
platformfor 5 advanced interactive-83eh nedia applications such as
E-commerce. The great advantage of the nethods described is that they can
be executed on very | ow processing power devices such as nobile phones and
PDAs in software only, if desired. This will becone nore apparent fromthe
fl ow chart and acconpanyi ng descriptions as shown in Figure 42. The

speci fi qniguréem_ 08 Hlotke didgramsnamieldctronid Gréeting eardosystémi and8ahics t he
ability to provide 10 advanced object oriented interactive processes in |ow
power, rasboldingtaithe presestinvemtion.i nport ant advant age of the system exists
inits | ow overhead. These advanced object oriented interactive processes
enable a new |l evel of functionality, user experience and applications than
have de r i n eaS: (o= VAT | ayers
such %S%&&glg E@%@Pgﬁg@eﬁm&r )eﬂsa(r'a'ﬁtg @p@géllv\%g 'gx%'graﬁaé%:agﬁ t %é(ﬁcﬂggrés). They
read a yergiralisediesforic vidéoogréating Sarcanvided Bimail td alviobify {lephore a
single, fixed decoding transformation on the received data. In contrast, an
obj ect @crefdingto theqresgnbipwentiens descri bed herein, provides advanced
interactive video capabilities and allows dynam c conposition of multiple
vi deo objects frommnultiple sources to custom se 20 the content that users
experi elFiguré hﬂ&Yﬁé’”blb%k”Uta?ré\ﬁt spelihgUthel REefAtrafédd t paramethePrssena/i deo
objects to coexist, but also determ nes what objects may coexi st at any
monell idescription usedkin thesdMBEGH standard; user i nteracti on or predefined
settings. For exanple, a scene in a video nay be scripted to have one of
two different actors performdifferent things in a

Figure 47 is a block diagram showing the main steps in providing colour

quantisation data to a decoder for real time colour quantisation according to the
present invention;
15

Figure 48 is a block diagram showing the main components of an object library

according to the present invention;

Figure 49 is a flowchart of the main steps of a video decoder according to the

20 present invention;

Figiu’e 50 is a flowchart of the main steps involved in decoding a quad tree

encoded video frame according to the present invention.

25 Figure 51 is a flowchart of the main steps involved in decoding a leaf colour of a

quad tree according to the present invention.



scene dependi ng on sone user preference or user interaction. 25 To provide
such fl exiyah hi/fe7 an obj ect oriented video system has beerb(f‘ﬁ)(ﬁ&o%?%

i ncluding an encodi ng phase, a player client and server, as shown 1n
Figure 1. The encodi ng phase includes an encoder 50, which conpresses raw
mul ti medi a object data 51 into a conpressed object data file 52. The
server conponent includes a programmb £. dynam ¢ 30 nedi a conposition
conponent 76, which multiplexes conpressed object data froma WO 01/ 31497
PCT/ AUOQ 01296 -37 nunber of encodi ng phases together with definition and
control ta ac ding,tQ a gLven script, and sends the resulting data
stream t%@?ﬁ@&%@ﬁc&mﬁn 3ﬁ§edrwmﬁem ent includes a decoding engine
62, which deconpresses the object data stream and renders the various

obj ects before sending themto the appropriate hardware out put devices 61.
5 Referring to Figure 2, the decodi ng engine 62 perforns operations on
three i nitGlossary ofsTepms of data: conpressed data packets 64, definition
packets 66, and object control packets 68. The conpressed data packets 64
contain the conpressed object (e.g., video) data to be decoded by an
appl i cabl e encoder/ decoder ('codec'). The methods for encoding 10 and
decodi ng video data are discussed in a later section. The definition
packet s y nedia fornmat j ' i, ed.

i nterpr el(:iﬁ't%g&}égrrpr essed data p%%%gfegwgfd}.n %{s(@%ft%dgpoglg%%ero tlgzdcﬁleeg 68
defi ne object behaviour, renderbutgnaydeistoa¢d ivmemoky.i nteracti on paraneters.

15 Figure, 3 |s a block diagram jllustrating the thre hases of data
processi ilj‘ta} $F%?ﬁ’ obj ect ori enté’é"' ‘?ﬁJP?‘Fﬁ%‘GH%F%&%&W‘ gﬂga“s‘ﬁovm, t hr ee
separ at e [ynaRa! Ol nbdftidh! © ChAginBanO BbRpbsiia b ARetidtiét hiugrReGLat e a
final aué’i%‘-v?:fsual pr é‘gpent ation v@ghg S ste%%tllspl ay /70 g‘ﬁ% an audi o :
subsystem A “dynam ¢ nedi a comesntatiomin se@iithe.pr ocess 76 nodifies the

act ual ntent of the data strgam.and sends i s.,tq.the decodi ng engi ne
62. In th¥decodi ng engine 20 ,ogeﬂé’mqegm%ieﬂé%ﬂ?ocess 72 extracts the

conpr ess&giPiztigte Objsetl vi deo dat aAmoekreediidesd bbjkét withif adeédeNng engi ne 74
where other transformations are applied, including geonetric .
Media Object A combination of one or more interleaved media types

including audio, video, vector graphics, text and music.

Object A combination of one or more interleaved media types
including audio, video, vector graphics, text and music.

Packet Stream A sequence of data packets belonging to one object
transmitted from a server to a client but may be stored in
memory.

Scene The encapsulation of one or more Streams, comprising a
multi-object multimedia presentation.

Stream A combination of one or more interleaved Packet
Streams, stored in an object oriented multimedia file.

Video Object A combination of one or more interleaved media types

including audio, video, vector graphics, text and music.

Acronyms



transformati ons of rendering paraneters for individual objects, (e.g.,
transl at VP13 h transformation is individually contropbedvohiRugh
paramnmeters inserted into the data stream 25 The specific nature of each of
the final two transformati ons depends on the output of the dynamc nedia
conposition process 76, as this determnes the content of the data stream
passed to the decodi ng engi ne 62. For-3xanple, the dynam c nedi a
conposition process 76 may insert a specific video object into the bit
stream In this case, in addition to the video data to be decoded, the
data bit j t.al .quration paraneters for the 30 decoding
process TE fohg e’lc!r'% erﬁgs"?ﬁ%?éﬁ% 74. \\D 01/ 31497 PCT/ AUOQI 01296 - 38 The
object oriented bit streamdata format permts seam ess integration between

differe i nds of nedia objects, supports user interaction with these
qhgﬁﬁ nn%ﬁﬂgnéaﬁf

obj ect s, enabl es progra Pyt Byffer: he content in a di spl ayed
scene, WasyNier stream ng the dglgractiv § ryer_or accessing

|l ocally stored content. 5 Figure céggghg%ﬁgﬁ§%ﬁ%ﬁgﬁégﬁgg?%ﬁhmﬁng t he

hi er ar ctBD&f obj ect types in aRemsbpal®igitalrAssistantl mul tinmedi a data file. The
data for defines a hierarchb of e t'é{zi)as follows: an object oriented
data fil'é may contai n one ofYRYRE ALOMPPSIIPACh scene may contain one

or nore IMEeans 82 which cont ajfjeraf§oPM S .at e sinul taneous nedi a
objects 10 52. The nedia objects 52 nayaggng ggslﬁgle medi a el enent 89

such as BRMeo 83, audio 84,. Digital BightsManagengnaphi cs ( GRAF) 86, nusic 87
or conpogéh es of such el enents,89. l4iple . instances of each of the
above sé?sdknedi a types may Si nﬁf‘&’ﬁ%ﬁ%@i‘%ﬂ%@et her with other nedia
types i PGMEIAgl e scene. Each Pébenl Compuh MARSIChr@ MR Rbtismyie frames 88
encapsul ated within data packets. Wien nore than”one nedia object 52 is
present in a 15 scene 81, the packets foAswgitionre interleaved. A single
medi a object 52 is a totally self- contained entity that has virtually no
dependencies. It is defined by a sequence of packets including one or nore
definition packets 66, followed by data packets 64 and any control packets
68 all bearing the sanme object identifier nunber. Al packets in the data

file have the sane header information (the baseheader) which specifies the
obj ect that the packet




20 corresponds to, the type of data in the packet, the nunber of the packet
In a sequ the amount of data (size) the packet CRA rther
details o?&?ﬁéﬁ?‘ﬁ e format are described in a later section. A{]}ﬁmlﬁé
distinction with the MPEA systemw || be readily observed. Refering to
Figure 46, 25 MPEGA relies on a centralised paranetric scene description
in the formof the Binary Fornat for_gignes (BIFS) da, whichis a

hi erarchi cal structure of nodes that c contain the attributes of objects
and other information. BIFS Oa is borrowed directly fromthe very conplex
Virtual Reality Markup Language (VRWML) Grammar. In this approach, the
centralised BIFS structure O1 ais actually the scene itself: it is the
fundament al conponent 30 in an object oriented video, not the objects
thenmsel ves. Vi deo object data may be specifed for use in a scene, but does
not serve in defini the scene itself. So, for exanple, a new WO 01/ 31497
PCT/ AuooGenetaISystgameﬁmmtaatucennot be introduced into a scene unless
the BIFS structure Oa is first nodified to include a node that references
the vi de(i‘helqmmessiban&%lalg‘ériﬂimmdmébemhﬂreidifonnlah;cnablhfgeteéumdngyry!atﬁmjmﬁtr dat a

strea nst e nt erredi ar nd pendent V|ce aIIed
objecgsd é eﬁﬁbgn%t fRRligations °Pﬁn?ﬂ% #gnCIa 5
and the ﬁieqﬁ&ﬂbasr eresemea 1§Tﬂia@@i§‘y éanlbeCex%uted]oﬁoa&%w ﬁfb&@ﬁnog?Bﬁer dR6R 1N
the MPEG approach each o hese three separate entities b, O1

c, are i puchreiepohde rphone§ca:1driéEAs fin spfiwatsj endy, tdesized. i Thig syill él!FCQIDC amther

file, it _lose n era behavi our nda har rmatlon__
s oci ot BRPRR TR theiok 3bion ke, BRARRsRY b e BT b Fowr B R 40 0Bk O
are ref egpetfiddovidéo @ldedts fohderita \t6 ths mmagwwenawéme abilibgtooprovidey type
and packet 10 size information, but no gbject identifier, The format

descriPbeadvansed pbjpet mrﬁdsmrﬁm%we PEQOEESES timy éw powepgnekily video Systems.AB t hat

defi nes %a}, f t
conpl ete efl ne?f&g%% Jf)ﬁ {eegflgxwﬁ% ﬁ§ véﬁ%g& s’glgér%g dag%g%daﬁ?eecét S
al so sel ériented mtmd;vmmcengeaen@wedxe&n;eveboﬁﬁmtxomaﬁtmrmr iegperidna¢ and

specifies he at t ut ei}Fan I Nt eracti,ve behagel 0{11 .0f the object. 15 New
obj ect s icgtio rts(} Vi tofore begn Possthle gy Wirgless 9ViGFSt hei r data into t he

bitstream doing this introduces all of the objects' control information

into the scene as well as their . ]
15 Typical video players such as MPEG1/2, H.263 players present a passive experience to

- users. They read a single compressed video data stream and play it by performing a
single, fixed decoding transformation on the received data. In contrast, an object oriented
video player, as described herein, provides advanced interactive video capabilities and
allows dynamic composition of multiple video objects from multiple sources to customise

20 the content that users experience. The system permits not only multiple, arbitrary-shaped
video objects to coexist, but also determines what objects may coexist at any moment in -
real-time, based on either user interaction or predefined settings. For example, a scene in a
video may be scripted to have one of two different actors perform different things in a
scene depending on some user preference or user interaction.

25
To provide such flexibility, an object oriented video system has been developed including
an encoding phase, a player client and server, as shown in Figure 1. The encoding phase
includes an encoder 50, which compresses raw multimedia object data 51 into a
compressed object data file 52. The server component includes a programmable, dynamic

30 media composition component 76, which multiplexes compressed object data from a



conpressed data. There are virually no interdependenci es between nedi a

obj ect s woO o18efoneen. scenes. Thi s approach reduces the corparessopizead t he
storage and processing. overheads associated with the conplex BlFs
approach. 20 In the case of downl oad and play of video data, to allow

i nteractive, object oriented manipulation of nultinedia data, such as the
ability to choose which actors appear3i+h a scene, the input data does not
i nclude a single scene with a single "actor"” object, but rather one or
nore alternative object data streans within each scene that may be sel ected

55 " ' ad- Ln® : .
"nput. RS YsBEodie phite} HREr Wi eRlR g Yonkb ikt BRbordiBp R UVAiCE)
it is nsdrippamdisbhds the résulting|datastrebindo thoplagatcliohi. §he pliytnclidnt émlwdesat o t he

. Fi 5| di_.agqr am show ng . a i cal packet segyence in.a data
i o adeepiing eneine: 2 L BecompreRsEs iy Qs dhteciean A readers the valigus
t - - s ' 31497
2 Ao 898 AR 54 hpHige e aipl el

PCT/ A1J - 40" ac c medi a conposition
proc8ss 76, referred to in Figure 3. Only the first stream 82 in a scene

52 w ¢ hRHOHINE B Heh (lseodinG cOOan G2 Ao CPeratRRS 0 ARIF (BEHERSE) oot
and . {hahls Jeday Qtpreded id'faig ket§ lg4c WEBnfdn| fhoRets T8N and bR tahtiol,

optional object data streans 2. A directory 59 of sire_ams i's provided at
t he begpackets$8oThe zompresesdedaa packetmbbicentain the wdmpresseskebiestdegactide®par at e

stream 2. | e t.he, bit stre I S capabl f su tin nced ..

it or actith 105 tese0E pY gh aPp BRI snBodefRceds Chadiel Thi BRI SR SRPaiog por
three i fid &stbdingtvideo datyare Hiscssed irflh Nervsettict The Hefihitog Ipacicdts 66/ B@ﬁ\}egnfﬂ ity.
These are: 1. Passive nedia: Single-object, non-interacti verdgl ayer 2.

| nt er acipdia famentand ithey|iafommpptéan that issed do inferpred dhe eompresspddatn packets
Qbj ect ‘?4.! ‘ng@f tcltai{t?ol kés dd‘é’h&ﬁﬁeo Bbsﬁeﬁf behdtid¥, FREHAS! Aa{ﬁxaﬂbx?ya% 15 The
si nmpl est i npl enreéntati on provi des a passi ve Vi ew ng experrencé wth a single
i nst ancinteraftiongpdiameters. no i nteractivity. This is the classic nedia player
where the user is limted to
15 Figure 3 is a block diagram illustrating the three phases of data processing in an object
oriented multimedia player. As shown, three separate transforms are applied to the object
oriented data to generate a final audio-visual presentation via a system display 70 and an
audio subsystem. A ‘dynamic media composition’ (DMC) process 76 modifies the actual
content of the data stream and sends this to the decoding engine 62. In the decoding engine
20 62, a normal decoding process 72 extracts the compressed audio ‘and video data and sends
it to a rendering engine 74 where other transformations are applied, including geometric

transformations of rendering parameters for individual objects, (e.g., translation). Each

transformation is individually controlled through parameters inserted into the data stream.

25 The specific nature of each of the final two transformations depends on the output of the
dynamic media composition process 76, as this determines the content of the data stream
passed to the decoding engine 62. For example, the dynamic media composition process
76 may insert a specific video object into the bit stream. In this case, in addition to the
video data to be decoded, the data bit stream will contain configuration parameters for the

30 decoding process 72 and the rendering engine 74.



pl ayi ng, pausing and stopping the playback of normal video or audio. The
next i npl hboNn | evel adds interaction support to passj | BacDY
pernittin§ﬁ§ﬁgﬁﬁ%g definition of hot regions for cIick-th?%ﬁg%ﬁ@@hQViour.
This is provided by creating vector graphic objects with Iimted object
control functionality. Hence the systemis not literally a single object
system although it would appear so to,4 he user. Apart fromthe nmain nedia
obj ect being viewed transparent, clickable vector graphic objects are the
ot her types of objects permtted. This allows sinple interactive
experien%i;(%P be crgﬁged such as, non- 25 |inear navigation, etc, The final
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previ ous _ma onl$/ be cosneti c. ili ... WD .01/31497 PCT/ AUOO 01296 -41 Figure
6is a dif'i?gil%l}:ﬁn? b SRIVETLATiaGEesting 19cally SO SORtePt-ow (or bit strean) bet ween
clients and server conponents of an object-oriented nultinedia system The
bit stream supports client side and server side interaction. Cient side

i nt er act Figuré 4 isuppohematiov diagrans showing dtbe i hierdrchyicofi objsct: types imanbebjeatvoked

t hrough objects that..cgus i fication of the.user 5 .experie shown
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wher e Us@bjettibritntee d=24 £iles 8O Wiay RRhRirASne SrehofeOstbhdd 8 10 Fakk sSene Inay Sontsthayed
froma client 20 to a renote server 21 via a back channel, and provides

medi at i oANSPr mere slzgamscl) whishaentaimers, Prsmere separate simailtaneous megiceabjectaant | y

ol ayel « S et et B2 b, SRR Bbuis JEAGE ML HFVREL B EBAE T

gl :c ent 2@xt 85,r\fsuae gﬁ'ghice (GRAtljgl ee,qﬂﬁsilgn&lrwrmﬁﬁeh d’gstélah Bl%ﬁiéﬁtsSQ%N'{cultiple h
efinition packets angd obj ect cqntrol packet sent to It romthne
server 2¥StaACRS & "@ﬁ‘éP?}‘Wc Shove s oo tyres iy fasously ecypgether with
synchr onbibf i GPEY il & SinblaCscefid) Hakh BBjckt 99 Sh CORIONR or MOPANE B9 ¢ he

final display output, managing user I nput an orwardi ng user control back
to the semoapsuldtéd within daetavpackeld. When exye thanbone imedianshjertiS2gis pressui imga * and

PArsRY scene 81, the packets for each are interleaved. A single media object 52 is a totally self- -

contained entity that has virtually no dependencies. It is defined by a sequence of packets
including one or more definition packets 66, followed by data packets 64 and any control
packets 68 all bearing the same object identifier number. All packets in the data file have -
the same header information (the baseheader) which specifies the object that the packet
20 corresponds to, the type of data in the packet, the number of the packet in a sequence and
the amount of data (size) the packet contains. Further details of the file format are

described in a later section.

The distinction with the MPEG4 system will be readily observed. Refering to Figure 46,
25 MPEGH4 relies on a centralised parametric scene description in the form of the Binary
Format for Scenes (BIFS) Ola, which is a hierarchical structure of nodes that can contain
the attributes of objects and other information. BIFS Ola is borrowed directly from the -
very complex Virtual Reality Markup Language (VRML) Grammar. In this approach, the
centralised BIFS structure Ola is actually the scene itself: it is the fundamental component -
30 in an object oriented video, not the objects themselves. Video object data may be specifed

for use in a scene, but does not serve in defining the scene itself. So, for example, a new



15 partial bit streans fromthe correct source(s), constructing a conposite
bit strewoobased on user input with appropriate control PATEAGM®E29%NS from
the client 20, and forwarding the bit streamto.the client 20 for decoding
and rendering. This server side Dynamic Media Conposition, illustrated as
conponent 76 of Figure 3, permts the content of the nmedia to be
conposited in real-tine, based on use94 nteraction or predefined settings
in a stored 20 programscript. The nmedia player supports both server side
and client side interaction/functionality when playing back data stor ed
L2cal | Yyiald QpfeP Sanof be! AfroHalcd i A%cRE ShieP I BIFS MACHRIBLS iy FHEV T
Since iV e responsibrlrty of the server conmponent to per ormthe
DMC 25 modlﬁedmagtelmhlarmﬁe thétrrefei'meés)thalwddoa;atmdhe BIF8 aldvadces meedirectly

co-located with the cllent 20, bei ng renot el IQctedln
st r ean KiFrengecanypbiestyd %eﬁ"&?’?&n‘qs? g’l & 5pe ﬂpkﬂt‘?rgﬂ’d}/ c‘iel"é"ﬁt 20

access il /g&nfu g.g{orfenﬂ thEPbethvider @gﬁ@i ﬁ%“fn%é%ﬁé!@ﬁ?a@ﬁ*‘lsv@f

01/ 3149 -42- I'nteracti ent Figure 7is ab
di agf anamsinthei elgmeitaryndatarstreemp dienwhichf comtainbjidest datei Henegl in rth¢ tMPEGi a

P T ectmu@h sactiet e e seariate mien DLe ICO1 € ol ldenendtil s ek For ot e
by the JY\EbjectRErR&RSS coffiedio ﬁiom& qils- it ﬁJass Qﬁd iffekachivt BBhRFourHnidl A1 UtRerP! ayer

client 20 also i ncludés a number of nts to execute the decoding

pr oces scontobinformyation fassobiatedowith ltn§1n09 4 isonad obj m?aﬁﬁ!rém,dt&/d?émp@kﬁmr ed to

2 ow ORSPOTBRY & BemBhintbak SSEth Hat Touitnb Glordf bR oG o0 "

phong. s?ibm!’crmiatldﬁ,tbﬁthu%ﬁét13&1tif§erused to hold the incomng data from 10
the server 21 until a full packet has been received or read. The data is

then f oryardat des@ibed | Hepdth 151%&}13%1{;%}/ @ﬁﬁy)%h@i@ isend Bertrdli stRieidry tRit Via a
decryption unit 34. The input data sw tch/denux 32 determ nes which of
sub- pr olefines svhaBthe3genesis, Instead sthe @anerledehf@onlemd@ndtcnmpMela defingd biren

.n :
that st SPESE R, hEae B St Boctf BEIRES e e fiRtolitgaRetiE RATHES i T o
vect or cbatrgl aifbingdtionVthalespecidies thel ditabwies asd Mexrae@\rbeséhavﬁiw of the objedeo and

audi 0 decodj ng nodul es
15 New objects can %e copied into a scene just by inserting their data into the bitstream, doing

this introduces all of the objects’ control information into the scene as well as their
compressed data. There are virually no interdependencies between media objects or
between scenes. This approach reduces the complexity and the storage and processing

overheads associated with the complex BIFs approach.

20
In the case of download and play of video data, to allow interactive, object oriented
manipulation of multimedia data, such as the ability to choose which actors appear in a
scene, the input data does not include a single scene with a single “actor” object, but rather
one or more alternative object data streams within each scene that may be selected or
25 “composited-in” to the scene displayed at run-time, based on user input. Since the
composition of the scene is not known prior to runtime, it is not possible to interleave the

correct object data streams into the scene.

Figure 5 is a diagram showing a typical packet sequence in a data file. A stored scene 81

30 includes a number of separate selectable streams 82, one for each “actor” object 52 that is



38 and 42 in the decoder independently deconpress any data sent to them and
perform avtvo%rlfiuﬁj nary rendering into a tenporary buffer. pAfapbifGbes
managenent conponent 40 extracts object behaviour and rendering

i nformation for use in controlling the video scene. A video display
conponent 44 renders visual objects on the basis of data received from 20
the vector graphics decoder 33, videoecoder 38 and the object nmanagenent
conponent 40. An audi o play back conponent 46 generates audi o on the basis
of data received from the audi o decodi ng and object managenent conponent

40. A user input/control conponent 48 generates instructiqns and controls
the vi demcmwfﬁm&rdhgémsw%cqwsﬂmma‘iﬂs zZﬁdNE?%%‘&dEﬁ%‘HﬁgﬂqQ{ﬁ% 44
and 46. Jh r 1 0l I : ' He) ages
back to DTSRG 416 8 se8 B Yftins Tiord D ope TG RATT) bechi BhlES, o2 TR el
conponenfifst efreant 82 iyithin agterns defines|the seetie atrpétages thect¢anstituetOobjests hndli ng

the following; 1. Decqders 43 with .opti bj ect st .39 for the main
at o pat Beir kb AdATORAl SPals BRI HseEip B SO RN obiett duR siieds of |

Figurg 735 3 d%\ﬁﬁgﬁ] rdegre SRk (SR RO BeGhing ‘ofadaeh 4Beref 8 Fid ehsble -
conbi %ed%z'l“ig. 1?%161{5% C }‘ﬂ ro(g'fdoeIZ% - %3 B . Interaction managenent
engi ne 4hndem apasstu eack Separate dtfeant 82<i gure 7 conbi ned) 4. bject control 40
path (part of conponent 40 of Figure 7) 5. Input data buffer 30 and i nput
data switch/denux 32. 6. Optional digital rights management (DRM engine
45 5 7. “iﬂ%%hibﬁ @Ereé:ﬁ?Ffé‘lzaﬁagle‘iﬁ‘tsub%&ﬁﬁ%gd%'ﬁc%ﬁﬂ&aa{ve vidéd @pabilitips and |-ows
of data through the client system 20. npressed object data 52 is

del i ver edynami¢ imedid campositinmuit $ippews tigee implemeniatior euets, providing jarious .
persistent |logal .object.library 75. The input data switch / denmux 32 .
spl i h@ ﬁlﬁv‘flﬁggﬁ"@f’?%’}gg g&’ﬁ%r gsed 10 object data 52 into conpressed data
packet s H4 pasied medih SingawbRict nofi-imerkctivg glagercont rol  packets 68. s

Conpressed _dat a packets 64 and definition packets 66 are individually. |
routed 2-oIntwmctiysmedia; %H‘Eled@&%}iﬁm‘i?g 1pleEac °%Rﬁﬁ'ﬂ'e packet type as

I dentifigd dbﬁ'ectt-laﬁeﬁ)t@& k&ivelrafis Multi-object, fully interactive player

15 The simplest implementation provides a passive viewing experience with a single instance
of media and no interactivity. This is the classic media player where the user is limited to . -

playing, pausing and stopping the playback of normal video or audio.

The next implementation level adds interaction support to passive media by permitting the

20 definition of hot regions for click-through behaviour. This is provided by creating vector
graphic objects with limited object control functionality. Hence the system is not literallya =
single object system, although it would appear so to the user. Apart from the main media .
object being viewed transparent, clickable vector graphic objects are the other types of

objects permitted, This allows simple interactive experiences to be created such as non-

25 linear navigation, etc.

The final implementation level defines the unrestricted use of multiple objects and full
object control functionality, including animations, conditional events, etc., and uses the -
implementation of all of the components in this architecture. In practice, the differences

30 between this level and the previous may only be cosmetic.



Obj ect control packets 68 are sent to the object control conmponent 40 to be
decoded. walbt/araati vely, the conpressed data packets 64, @efisAtiobhpaePackets
66 and object control 15 packets 68 nmay be routed fromthe i nput data
switch/demux 32 to the object library 75 for persistent |ocal storage, if
an object control packet is received specifying library update

I nformati on. One decoder instance 43.3npd object store 39 exists for each
medi a object and for each nedia type. Hence there are not only different
decoders 43 for each nedia type, but if there are three video objects in a

.t i Ll ' f yi 20 d 43, Each
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data at a faster rate, or vice versa, e overal a
synchr oPreyasi¢m o roaline rusens, peedomiirantlg rid ethe fgrm nafi dynaric rmedia dofgosisiva, f r om

each of 01/31497. PCT/ £ 01296 .-44 the object stores 39 and conposes
bot h théié??en%f O %W&W%@ag}%%ﬁa?m e Jhubit ireant b clientacaer GRnitesAEr i ng
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channel to the server 21 as user co
t hese user input with appropriate control instructions from the client 20, and forwarding the bit

stream to the client 20 for decoding and rendering. This server side Dynamic Media
| Composition, illustrated as component 76 of Figure 3, permits the content of the media to

be composited in real-time, based on user interaction or predefined settings in a stored
20 program script.

The media player supports both server side and client side interaction/functionality when
playing back data stored locally, and also when the data is being streamed from a remote
server 21. Since it is the responsibility of the server component 21 to perform the DMC
25 and manage sources, in the local playback case the server is co-located with the client 20,
while being remotely located in the streaming case. Hybrid operation is also supported,

where the client 20 accesses data from local and remotely located source/servers 21.



to control the dynam c nmedia conposition engine 76. To decide where or if
:Jﬁ?rer:\éfir%ﬁo%%yto passed to other conponents of the syspefaubdlfizos

genment engine 41 may request the rendering engine 74 to
performhit testing. The operation of the interaction 15 managenent engi ne
41 is controlled by the object control conponent 40, which receives
I nstructions (object control packets ?ﬁ) sent fromthe server 21 that
define how the interaction nmanagenent“éngine 41 interprets user events 47
fromthe graphical user interface 73, and what animations and interactive
behavi ours are associated with individual nedia objects. The interaction
managenefteragitivee Client r esponsi bl e for 20 controlling the rendering engi ne
74 to carry out the rendering transformations. Additionally, the
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38 and 42 in the decoder independently decompress any data sent to them and perform a

preliminary rendering into a temporary buffer. An object management component 40 -
extracts object behaviour and rendering information for use in controlling the video scene.
A video display component 44 renders visual objects on the basis of data received from - -
20 the vector graphics decoder 33, video decoder 38 and the object management component
40. An audio play back component 46 generates audio on the basis of data received from
the audio decoding and object management component 40. A user input/control
component 48 generates instructions and controls the video and audio generated by the
display and playback components 44 and 46. The user control component 43 also

25 transmits control messages back to the server 21.

Figure 8 is a block diagram showing the functional components of an object oriented

multimedia player client 20, including the following:

1. Decoders 43 with optional object stores 39 for the main data paths (a combination

of a plurality of components 33, 38 and 42 of Figure 7)

30 2. Rendering engine 74 (components 44 and 46 of Figure 7 combined)
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di spl ay scene raster 71), and then drawn to the output device 70. The

obj ect rendering / bitmap conpositing process is shown in Figure 9,
beginning at step s 101. Alist is maintained that contains a pointer to
each 15 nedi a obj ect store containi ngg3vi sual objects. The list is sorted
according to Z order at step s102. Subsequently, at step s103, the bitnmap
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st ep5s110.7. ERersistenk lnicali objechlibmaby 28t buffer is 25 processed individually.
If, at step sl11l, the pixel is transparent (pixel value is OxFE), then the
rendering process ignores the pixel and returns to step s109 to begin
processing the next pixel in the object buffer. Gherwise, if the pixel is
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15 packets 68 may be routed from the input data switch/demux 32 to the object library 75 for

persistent local storage, if an object control packet is received specifying library update
information. One decoder instance 43 and object store 39 exists for each media object and
for each media type. Hence there are not only different decoders 43 for each media type,
but if there are three video objects in a scene, then there will be three instances of video
20 decoders 43. Each decoder 43 accepts the appropriate compressed data packets 64 and
definition packets 66 sent to it and buffers the decoded data in the object data stores 39.
Each object store 39 is responsible for managing the synchronisation of each media object
in conjunction with the rendering engine 74; if the decoding is lagging the (video) frame
refresh rate, then the decoder 43 is instructed to drop frames as appropriate. The data in
25 the object stores 39 is read by the rendering engine 74 to compose the final displayed
scene. Read and write access to the object data stores 39 is asynchronous such that the
decoder 43 may only update the object data store 39 at a slow rate, while the rendering
engine 74 may be reading that data at a faster rate, or vice versa, depending on the overall

media synchronisation requirements. The rendering engine 74 reads the data from each of
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15 management engine 41 is controlled by the object control component 40, which receives

instructions (object control packets 68) sent from the server 21 that define how the
interaction management engine 41 interprets user events 47 from the graphical user
interface 73, and what animations and interactive behaviours are -associated with
individual media objects. The interaction management engine 41 is responsible for
20 controlling the rendering engine 74 to carry out the rendering transformations.
Additionally, the interaction management engine 41 is responsible for controlling the

object library 75 to route library objects into the input data switch/demux 32.

The rendering engine 74 has four main components as shown in Figure 10. A bitmap
25 compositor 35 reads bitmaps from the visual object store buffers 53 and contposites them
into the final display scene raster 71. A vector graphic primitive scan converter 36 renders
the vector graphic display list 54 from the vector graphic decoder onto the display scene
raster 71. An audio mixer 37 reads the audio object stores 55 and mixes the audio data
together before passing the result to the audio device 72. The sequence in which the

30  various object store buffers 53 to 55 are read and how their content is transformed onto the



scene raster 71. If the bitmap is a continuous tone inmage, the bitmap
conposi two 0381®7nply copies the col our val ue of each pi PET/Au0M12%e
correct location on the display scene raster 71. |If the display scene
raster 71 has a depth of 8 bits and a col our | ook up table, the 10 approach
t aken depends on the nunber of objects displayed. If only one video object
I's being displayed, then its colour-4%ap is copied directly into the col our
map of the display scene raster 71. If multiple video objects exist, then
the display scene raster 71 will be set up with a generic colour map, and
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event Iﬁgﬁgtéﬁ%n{é}{-&aﬁh obj ect, and then evaluates the transparency of the
bitmap at the resulting inverse-transforned coordinate. If the evaluation

Is true, a hit is registered, and the result is returned to the user 25
event controller 41 ¢ of the interaction managenent engi ne 41. The

renderi ngi nes' audi,@.m xe onponent .37.read h i Q fr tored
"t e T 5iap Soene 30N o ceerOPREITES sk URRF P B el SGRAF 21 e
audiio dajcardimg & BpichrafZaiog i infdrinatidr) ewhenng aisemgelévtd armithsbyp Glickiayioded by
the interaction engine to gobtain the 30 conposite frane. For_exanple, a

r ender | Hgehan ehiestdhat isdrageable; apd whep apimpations argapdatesd. ohg renderthpegens b 01296
- 48 vol - e0 ] t i xed

audi o P, of SoinpBsited i A HRreth YfkreF QHEGNERY sddnelraREr PEE 3RS il
of Fi guoeth8 outpubdevical70yThe objdetcrendering bitlnap bempaesifting pfocedsj isshoworinr ol

ackets_fromthe.switch / dequx input stre d i ssues the,indicated
P Flgure%, begmn\%g at step sf . Anr?st is mamtgirnne Ii'hat contalens a pointer to eacﬁ

15 media object store containing visual objects. The list is sorted according to Z order at step
s102. Subsequently, at step s103, the bitmap compositer gets the media object with the
lowest Z order. If at step s104 there are no further objects to composite, the video object
rendering process ends at step s118. Otherwise, and always in the case of the first object,
the decoded bitmap is read from the object buffer at step s105. If, at step s106, there are

20 object rendering controls, then the screen position, orientation and scale are set at step
s107. Specifically, the object rendering controls define the appropriate 2/3D geometric
transform to determine which coordinates the object pixels are mapped to. The first pixel
is read from the object buffer at steps s108, and, if there are more pixels to process at s109,
reads the next pixel from the object buffer at step s110. Each pixel in the object buffer is

25 processed individually. If, at step s111, the pixel is transparent (pixel value is 0xFE), then
the rendering process ignores the pixel and returns to step s109 to begin processing the
next pixel in the object buffer. Otherwise, if the pixel is unchanged (pixel value is 0xFF)
at step s112, then a background colour pixel is drawn to the display scene raster at step
s113. However, if the pixel is neithier transparent nor unchanged, and alpha blending is

30 not enabled at step s114, the object colour pixel is drawn to the display scene raster at step



control instructions to the interaction nmanagenment engine 41. Control
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behavi ours. The interaction engl ne 41 has to nmanage a nunber of different
processes; the flowchart of h%tdae 13 shows the mgjor steps an interactive
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As described, the bitmap compositor 35 makes use of the three region types that a video
frame can have: colour pixels to be rendered, areas to be made transparent, and areas to -
remain unchanged. The colour pixels are appropriately alpha blended .into the display
20 scene raster 71, and the unchanged pixels are ignored so the display scene raster 71 is
unaffected. The transparent pixels force the corresponding background display scene pixel
to be refreshed. This can be performed when the pixel of the object in question is
overlaying some other object by simply doing nothing, but if the pixel is being drawn
directly over the scene background, then that pixel needs to be set to the scene background

25 colour.

If the object store contains a display list in place of a bitmap, then the geometric transform
is applied to each of the coordinates in the display list, and the alpha blending is performed

during the scan conversion of the graphics primitives specified within the display list.



5 user input (such as clicking or dragging an object) with a defined
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The hit tester component 31 of the rendering engine 74 is responsible for evaluating when
a user has selected a visual object on the screen by comparing the pen event location
coordinates with each object displayed. This ‘hit testing’ is requested by the user event
controller 41c of the interaction management engine 41, as shown in Figure 10, and
20 utilizes object positioning and transformation information provided by the bitmap
compositor 35 and vector graphic primitive scan convertor 36 components. The hit tester
31 applies an inverse geometric transformation of the pen event location for each object,
and then evaluates the transparency of the bitmap at the resulting inverse-transformed
coordinate. If the evaluation is true, a hit is registered, and the result is returned to the user

25 event controller 41c of the interaction management engine 41.

The rendering engines’ audio mixer component 37 reads each audio frame stored in the
relevant audio object store in round-robin fashion, and mixes the audio data together
according to the rendering parameters 56 provided by the interaction engine to obtain the

30 composite frame. For example, a rendering parameter for audio mixing may include
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I nteraction control conponent 4la maintains a record of all interaction
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the history / formstore 41d and are®eént to the server using user control
packets 69 when the client cones online. Object control packets 68 and
hence the object control logic 63 may set a nunber of user definable
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the frame is decoded and buffered at step s204. If, however, the packet is an object
control packet, the interaction engine 41 attaches the appropriate action to the object at
20 step s206. The object is then rendered at step s205. If, at step s207, there has been no user
~ interaction with an object (i.e. user has not clicked on the object), and, at step s208, no -
objects have waiting actions, then the process returns to step s202, and a new packet is
read from the input data source at step s202. However, if at step 5208, the object has
waiting actions, or if there was no user interaction, but the object has an attached action at
25 step s209, the object action conditions are tested at step s210, and if the conditions are

satisfied, then the action is performed at step s211. Otherwise, the next packet is read

from the input data source at step s202.

The interaction engine 41 has no predefined behaviour: all of the actions and conditions

30 that the interaction management engine 41 may perform or respond to are defined by
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has executed. 5 An (bject control packet 68 and hence the object control
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scene. The final scene 90 inclTudes a backgroun €0 object 91, three
arbitar ' N [ | , ee .'channel "
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it is clicked. The "channel changing
animations that are currently in progress. For each active animation, the manager

interpolates the rendering parameters 56 sent to the rendering engine 74 at intervals
specified by the object control logic 63. When an animation has completed, it is removed
from the list of active animations, the Animation list 41b, unless it is defined to be a
looping animation. The waiting actions manager 41d includes the Interaction Control
20 component 41d and the Waiting Actions List 41d, and stores all object control actions to
be applied subject to a condition becoming true. The interaction control component 41a
regularly polls the waiting actions manager 41d and evaluates the conditions associated
with each waiting action. If the conditions for an action are met, the interaction control
component 41a will execute the action and purge it from the waiting actions list 41d,
25  unless the action has been defined as an object behaviour, in which case it remains on the
waiting actions list 41d for further future executions. For condition evaluation, the
interaction management engine 41 employs a condition evaluator 41f, and a state flags
register 4le. The state flags register 41e is updated by the interaction control component
4la, and maintains a set of user-definable system flags. The conditioh evaluator 41f
30 performs condition evaluation as instructed by the interaction control component 4la,

comparing the current system state to the system flags in the state flags register 4le on a



object in this illustration would display a mniature version of the
content bgj wn on the other channel. 30 WO 01/ 31497 1296
-52 An obﬁgg?ﬁégﬁirol packet 68, and hence the object congﬁgﬂhﬁﬁg?%QGS ma
have the animation flag set, indicating that nultiple conmands will follow
rather than a single command (such as nove to). If the animation flag
isn't set, then the actions are 5 exepﬁipd as soon as the conditions are
satisfied. As often as any rendering changes occur, the display scene
shoul d be updated. Unlike nost rendering actions that are driven by either
user events 47 or object control |ogic 63, aninmations should force
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nuner at oand are eemtrto teet server fising vsez icontedlipackets6% when thelclieqt, cotries onlile st ar t E
time of the aninmation is set to the current tine when the ani nati on has

finished, so that it isn't renoved after the update. The client supports
the follow ng types of high-level user interaction: clicking, dragging, 20

over | appOBfect otirolpadkess- 68AhdHeh&Sthe BBjechgotro1dbid §P al FBENBABR Gfs@d. W t h
it that is displayed when the pen is held down over an object. If the pen

i s noveddefingplecsystem flags nfhese ofe psedetospenmitthet systemy tmhavs, 8 rmemonbpE#s , t hen

the qRj e .S <&lf.2 ( L.nd. W' t ject -
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is rel eagxayl betsbiewhdlj £ cértdis scene ol fﬁan}etih&hmeWeomjﬂhym ot Wmﬁ&huﬁewinn@a% is -
protected, by the objecy or scene. | Vi i s protected, en the dragged -
obj ect én °glf6k ?issr Inferachion 4 H‘&F‘“?)‘Ggﬁ‘ﬁ' i‘ﬁ‘%uﬁﬁé ent gan EF‘ f‘ic’rfé?eé‘é@&a.s
Dr aggi nOinfd ufts HEmL 470680 thE3Prapical user interface 73. Additionally, the user event

controller 41c may request the rendering engine 74 to perform ‘hit testing’, using the -

15 rendering engines’ hit tester 31. Typically, hit testing is requested for user pen events,
such as user pen click/tap. The user event controller 41c forwards user events to the
interaction control component 41a. This may then be used to determine what scene to play -

- next in nonlinear videos, or what objects to render in a scene. In an e-commerce
application, the user may drag one or more iconic video objects onto a shopping basket : -

20 object. This will then register the intended purchases. When the shopping basket is
clicked, the video will jump to the checkout scene, where a list of all of the objects that
were dragged onto the shopping basket appears, permitting the user to confirm or delete.
the items. A separate video object can be used as a button, indicating that the user wishes.

to register the purchase order or cancel it.

25
Object control packets 68 and hence the object control logic 63 may contain conditions:
that is satisfied for any specified actions to be executed; these are evaluated by the:
condition evaluator 41f. Conditions may include the system state, local or streaming
playback, system events, specific user interactions with objects, etc. A condition may have

30 the wait flag set, indicating that if the condition isn’t currently satisfied, then wait until it



users can drop objects on top of other objects (e.g., dragging an itemonto
a shoppiwpoisagket ). |If the pen is rel eased whil st the parCi/AU@iE2960Ver

ot her objects, then these objects are notified of an overlap event with

t he dragged object. 30 WD 01/31497 PCT/ AU00/ 01296 -53 (bjects nay be
protected fromclicks, noving, dragging, or changes in transparency or
dept h through object control packets-$§8. A PROTECT comrand wi t hin an obj ect
control packet 68 may have individual object scope or system scope. If it
has system scope, then all objects are affected by the PROTECT command.
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pl ayi ng AtEObjct €dht@E packict 68 Mndi Hefce tH¥tstjéct @Bh@slt 1ogico6B hid§ dpecify that sHeor ed
persistent object library 75. 15 Wiile nost of the jnteractioon control
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packets in E‘&Sunsc%%ﬂemﬁﬂﬂe%% %ecs){ér 8??51?& ﬁua? glevg}ist%qu Q’n%\t/l?d %vgﬁ for this to become
true before executing the instruction. In this case, an action or control will wait in the

15  waiting actions list 41d until it is executed and then it will be removed. A control like this
may, for example, be associated with a pair of running shoes being worn by an actor in a

video, so that when users click on them, the shoes may move around the screen and zoom

in size for a few seconds before the users are redirected to a video providing sales
information for the shoes and an opportunity to purchase or bid for the shoes in an online

20 auction.

Figure 12 illustrates the composition of a multi-object interactive video scene. The final
scene 90 includes a background video object 91, three arbitary shape “channel change”
video objects 92, and three “channel” video objects 93a, 93b and 93c. An object may be
defined as a “channel changer” 92 by assigning a contro! with “behaviour”, “jumpto” and
25 “other” properties, with a condition of user click event. This control is stored in the
waiting actions list 41d until the end of the scene occurs and will cause the DMC to
change the composition of the scene 90 whenever it is clicked. The “channe] changing”
object in this illustration would display a miniature version of the content being shown on

the other channel.

30



Qoj Li brary node bit field set. The object library control packet defines
the acti performed with the object, including in i dat i ng,
pur gi ng gﬁlgt‘gﬁ’g‘r@}. ng the object [I|ibrary. The input data ?%&{Aéﬁ?/alez%)x 32
may route conpressed data packets 52 directly to the object library 75 if
the appropriate object library action (for exanple insert or update) 30 is
defined. As shown in the block di agran of Figure 48, each object is stored
in the object library data store 75g grs' a separate stream the library
does not support multiple WO 01/31497 PCT/ AUCO 01296 -54 interleaved

obj ects since addressing is based on the library IDthat is the stream
nunber. Hence the library nmay contain up to 200 separate user objects, and
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20 Server  Soft he, purpose of the server stem?21 is to (i) create the
cor r ect TR 146s TEoPHREn Sl Bneiepissediat Gutirin FERGAE % PRFCton Fihs i ¢
sai d datdnémidagrl Yy to the client over a wirel ess channel including TDVA,

FDVA or CDMA systens, and &i i) to process user interaction. The
15 X = x[start] + (x[end] —xf)start]) * numerator / denominator

If the animation is set to loop, then the start time of the animation is set to the current time

when the animation has finished, so that it isn’t removed after the update.

The client supports the following types of high-level user interaction: clicking, dragging,

20 overlapping, and moving. An object may have a button image associated with it that is
displayed when the pen is held down over an object. If the pen is moved a specified
number of pixels when it is down over an object, then the object is dragged (as long as .
dragging isn’t protected by the object or scene). Dragging actually moves the object under
the pen. When the pen is released, the object is moved to the new position unless moving

25 is protected by the object or scene. If moving is protected, then the dragged object moves
back to its original position when the pen is released. Dragging may be enabled so that
users can drop objects on top of other objects (e.g., dragging an item onto a shopping .-
basket). If the pen is released whilst the pen is also over other objects, then these objects

are notified of an overlap event with the dragged object.

30



content of the data streamis a function of the dynam c nedi a conposition
process W0 AaN3M495 non-sequential access requirenments i npopesAhido/oR8g! | Near
medi a navigation. Both the <client 20 and server 21 are involved in the DMC
process 76. The source data for the conposite data stream may conme from
either a single source or frommultiple sources. In the single source
case, the source should contain all of3the optional data conponents that
may be required to conposite the final data stream Hence this source is
likely to contain a 30 library of different scenes, and nultiple data
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H0\r/T\ﬁ$er, a player is also able to play local files and stream ng content
Si taneously, so the client system 20 is also able to sinultaneously

accept YAliR most of the interaction control functions can be handled by the client 20 using the

rendering engine 74 in conjunction with the interaction manager 41, some control
instances may need to be handled at a lower level and are passed back to the server 21,
This includes commands for non-linear navigation, such as jumping to hyperlinks and

20 dynamic scene composition, with the exception of commands .instructing insertion of
objects from the object library 75.

The object library 75 of Figure 8 is a persistent, local media object library. Objects can be
inserted into or removed from this library through special object control packets 68 known
25 as object library control packets, and Scene Definition packets 66 which have the
ObjLibrary mode bit field set. The object library control packet defines the action to be
performed with the object, including inserting, updating, purging and querying the object
library. The input data switch/demux 32 may route compressed data packets 52 directly to
the object library 75 if the appropriate object library action (for example insert or update)
30 isdefined. Asshown in the block diagram of Figure 48, each object is stored in the object

library data store 75g as a separate stream; the library does not support multiple
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be processed or sent to the server 21. The object library manager 75h is responsible for

managing all interaction with the object library.

20 Server Software

The purpose of the server system 21 is to (i) create the correct data stream for the client to
decode and render (ii) to transmit said data reliably to the client over a wireless channel
including TDMA, FDMA or CDMA systems, and (iii) to process user interaction. The
content of the data stream is a function of the dynamic media composition process 76 and
25 non-sequential access requirements imposed by non-linear media navigation. Both the
client 20 and server 21 are involved in the DMC process 76. The source data for the
composite data stream may come from either a single source or from multiple sources. In
the single source case, the source should contain aﬂ of the optional data components that
may be required to composite the final data stream. Hence this source is likely to contain a

30 library of different scenes, and multiple data streams for the various media objects that are



stream The server 23 then needs to read nore than one stream
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Figure 14 is a block diagram of the local server component of an interactive multimedia

player playing locally stored files. As shown in Figure 14, standalone players need a local

client system 20 and a local single source server system 23.

As shown in Figure 15, streaming players need a local client system 20 and a remote
20 multi-source server 24. However, a player is also able to play local files and streaming
content simultaneously, so the client system 20 is also able to simultaneously accept data
from both a local server and a remote server. The local server 23 or the remote server 24

may constitute the server 21.

25 Referring to the simplest case with passive media playback in Figure 14, the local server
23 opens an object oriented data file 80 and sequentially reads its contents, passing the
data 64 to the client 20. Upon a user command performed at user control 68, the file
reading operation may be stopped, paused, continued from its current position, or restarted

from the beginning of the object oriented data file 80. The server 23 performs two
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packet as a command. 25 If this information is not aval t hen
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two arrays: one for the source object I1Ds which will be encountered in the
stream and the other for destination gﬁﬂect | Ds whi ch the source object
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streangd 1f, qud H:%r&%d\ﬁﬂée E@@wﬁiﬁ%@%y@xgék&uﬁ%mgg' & S Eorhfositibnc 0de

packets received romt e server to sen ser operations 68 to
t he ser \(Bigurd M) ftiis no,tqmsslbletfor thetdlient term¢relysequentially mdrcnmgmdaténmmdy to.

respond to user..opera uch ag clickin n ohj.ect and to nodify
e pack e et Ra B ot Sppisn e santints O e roikplextd sBoiim off Slene
cont ai ns kaoheHed tH@JbBJédﬂoﬁéﬁlféd dhtaFAEBO W%m{éfef&@eth@ﬂodﬂb&]ec%eﬂfeﬁs) I'n
this scenario, the sefver 24 conposes scenes in real-tinme by nultiplexing

mul ti pl e datesfilstfOcineludes muliiplestreanis for dachrscend whichrase stosedscantiggowsiy.Thst a

si ngl RAG, S V. reamed
fo T citveehBeFar ananK Ty AhSEAh bl My PSSR Sk the obidls
bei ng pl ayhich heedkto be saha@ge clicheEfbr @éndesing. Iniadigionca pérsistendbbjextditphy,
vi deo objects pay be pl ayhga si myl t aneousl y.. When the user cl.icks_or taps-

on one, 0 1tmaMyined by the gliemt20and cogn H@Blaaﬁeécffommwgm eevestwhen oplipgo
obj ect  2q{uRLdicto 4Rird EsHHTBnly R WAIOAIEE BbjeRY st chéckBoR itlhddsFoLHmeOur Ce,
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15 The data source manager/multiplexer 25 of Figure 14 randomly accesses the object
oriented data file 80, reads data and control packets from the various streams in the file
used to compose the display scene, and multiplexes these together to create the composite
packet stream 64 that the client 20 uses to render the composite scene. A stream is purely
conceptual as there is no packet indicating the start of a stream. There is, however, an end

20 of stream packet to demarcate stream boundaries as shown at 53 in Figure 5. Typically, the
first stream in a scene contains descriptions of the objects within the scene. Object control
packets within the scene may change the source data for a particular object to a different
stream. The server 23 then needs to read more than one stream simultaneously from within
an object oriented data file 80 when performing local playback. Rather than creating

25 separate threads, an array or linked list of streams can be created. The mutliplexer / data
source manager 25 reads one packet from each stream in a round-robin fashion. At a
minimum, each stream needs to store the current position in the file and a list of

referencing objects.



both sources and interleaves the bit streans, adding appropriate control
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streaming it to the client. 25 Figure 15 is a block diagramof a renote
stream ng server 24. As shown, the renote server 24 has two main
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already been allocated for different scenes; hence, it is not possible to preselect the object

IDs in the shared object stream, as these may already be allocated in a scene. One way to
get around this problem is to have unique IDs within a file, but this incieases storage space
and makes it more difficult to manage sparse object IDs. The problem is solved by
20  allowing each scene to use its own object IDs and when a packet from one scene indicates
a jump.to another scene, it specifies an object mapping between IDs frorh each scene.

When packets are read from the new scene, the mapping is used to convert the object IDs.

Object mapping information is expected to be in the same packet as a JUMPTO command.
25 If this information is not available, then the command is simply ignored. Object mappings
may be represented using two arrays: one for the source object IDs which will be
encountered in the stream, and the other for destination object IDs which the source object
IDs will be converted to. If an object mapping is present in the current stream, then the
destination object IDs of the new mapping are converted using the object mapping arrays

30 of the current stream. If an object mapping is not specified in the packet, then the new



20 possible input fromthe user's interaction with objects in the current
scene t hat control operations attached to them L oput
froma segg?gygmggggbase. Thi s database nmay contain infor%%g%gﬁmpg ating
to time of day/date, the client's geographic |ocation or the user's
profile. The script can direct the dynam c conposition process based on any
conbi nation of these inputs. This is Qggtorned by the DMC process by
instructing the data 25 stream nanager$ to open a connection to and read
the appropriate object data requried for the DMC operation, it also
instructs the intelligent nultjplexer to nodify its interleavinXB of obj ect
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PCT/ AUCQ Bt Ahe destipationiobiestdBani ng to the client 20 as part of the object.
Hence all of the processing is perfornmed by the DMC engi ne 76 and no work
is performed by the client -20 other than rendering the self-contained
obj ects according to the paraneters provided by any object control
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cannot be achieved by sinply multiplexing the object data packets (with or -
wi t hout BIFEISY] information) into a packet stream but requires renote

mani pul ati on of the 15 BIFS, nultiplexing of the data packets and shape
information, and the' creation and transm sion of new object descriptor
packets. In addition, if advanced interactive functionality is required

f or MPEGAn dhis ssgenarios disa server! 94 \qomppses sbenes v egl-time by enudtiplexing multiple

15 object data streams based on client requests to construct a single multiplexed packet

stream 64 (for any given scene) that is streamed to the client for playback. This
architecture allows the media content being played back to change, based on user
interaction. For example, two video objects may be playing simultaneously. When the user
clicks or téps on one, it changes to a different video object, whilst the other video object
20 remains unchanged. Each video may come from a different source, so the server opens
both sources and interleaves the bit streams, adding appropriate control information and
forwarding the new composite stream to the client. It is the server’s responsibility to

modify the stream appropriately before streaming it to the client.

25 Figure 15 is a block diagram of a remote streaming server 24. As shown, the remote server -
24 has two main functional components similar to the local server: the data stream
manager 26 and the dynamic media composition engine 76. However, the server
intelligent multiplexer 27 can take input from multiple data stream manager 26 instances,

each having a single data source and from the dynamic media composition engine 76,



the BIFS for execution by the client, which entails a significant
processiwo oasesohead. 20 The operation of the | ocal clientpqreadoronrssg

Dynam ¢ Medi a Conposition (DMC) is described by the flow chart shown in
Figure 16. In step s301, the Cient DMC Process begins and i nmedi ately
starts providing object conpositing information'to the data steam nanager,
facilitating nmulti-object video playbsggk as shown in step s302. The DMC
checks the user command list and the availability of further nmultinedia

obj ects to ensure 25 the video is still playing (step s303); if there is no
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The DMC process begins in step s40 and enters a wait_ state, step s402,
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As shown in Figure 15, the DMC engine 76 accepts three inputs and provides three
outputs. The inputs include an XML based script, user input and database information.
The XML script is used to direct the operation of the DMC engine 76 by specifying how
to compose the scene being streamed to the client 20. The composition is mediated by
20 possible input from the user’s interaction with objects in the current scene that have DMC
control operations attached to them, or from input from a separate database. This database
may contain information relating to time of day/date, the client’s geographic location or
the user’s profile. The script can direct the dynamic composition process based on any
combination of these inputs. This is performed by the DMC process by instructing the data
25 stream managers to open a connection to and read the appropriate object data requried for
the DMC operation, it also instructs the intelligent multiplexer to modify its interleaving
of object packets received from the data stream managers and the DMC engine 76 to effect
the removal, insertion or replacement of objects in a scene. The DMC engine 76 also
optionally generates and attaches control information to objects according to the object

30 control specifications for each in the script and provides this to the intelligent multiplexor



determ ned to be an object Replace action, then two target objects exist:
an activeywa$ obj ect and a new target object to be adg;gﬁ. stream
First, the dal'?ﬂtwgtream manager is instructed, at step s4 ,/‘%@o@gﬁgte t he
active target object packets fromthe nultiplexed bitstream and to stop
readi ng the active target object streamfrom storage. Subsequently, 20 the
dat astream nmanager is instructed, at 'S‘{t p s408, to read the new target

obj ect stream from storage, and to interleave these packets into the
transmtted nmultiplex bit stream The DMC engine 76 then returns to its
wait state at step s402. |If at step s403 the regquest _was _not an object
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transmision of new object descriptor packets. In addition, if advanced interactive
functionality is required for MPEG4 objects, separately written Java programs are sent to

the BIFS for execution by the client, which entails a significant processing overhead.

20 The operation of the local client performing Dynamic Media Composition (DMC) is
described by the flow chart shown in Figure 16. In step s301, the Client DMC Process
begins and immediately starts providing object compositing information ‘to the data steam
manager, facilitating multi-object video playback as shown in step s302. The DMC
checks the user command list and the availability of further multimedia objects to ensure

25 the video is still playing (step s303); if there is no more data or the user has stopped video
playback, the Client DMC process ends (step s309). If, at step s303, video playback is to
continue, the DMC process will browse the user command list and object control data for
any initiated DMC actions. As shown in step s304, if no actions are initiated, the process
returns to step s302 and video playback continues. However, if a DMC action has been

30 initiated at step s304, the DMC process checks the location of the target multimedia

objects, as shown at step s305. If the target objects are stored locally, the local server



15 represents each video frame using three information conponents: a col our
map, a tweeoyhawmed encoded bitmap, and a |list of notion vErizavewo1ddse col our
map is a table of all of the colours used in the frane, specified in 24
bit precision with 8 bits allocated for each of the red, green and bl ue
conponents. These colours are referenced by their index into the colour
map. The bitmap is used to define a ngpber of things including: the col our
of 20 pixels in the frane to be rendered on the display, the areas of the
frame that are to be nade transparent, and the areas of the franme that are
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step s402, until a DMC request is received. On receipt of a request the DMC engine 76
15 queries the request type at steps s403, s404 and s405. If at step s403 the request is
determined to be an object Replace action, then two target objects exist: an active target
object and a new target object to be added to the stream. First, the data stream manager is
instructed, at step s406, to delete the active target object packets from the multiplexed
bitstream, and to stop reading the active target object stream from storage. Subsequently,
20 the datastream manager is instructed, at step s408, to read the new target object stream
from storage, and to interleave these packets into the transmitted multiplex bit stream.
The DMC engine 76 then returns to its wait state at step s402. If at step s403 the request
was not an object Replace action, then at step s404 if the action type is an object remove
action, then one target object exists, which is an active target object. The object Remove
25 action is processed at step s407, where the data stream manager is instructed to delete the
active target object packets from the multiplex bitstream, and to stop reading the active
target object stream from storage. The DMC engine 76 then returns to its wait state at step
s402. If at step s404 the requested action was not an object Remove action, then at step
s405 if the action is an object Add action, then one target object exists, which is a new

30 target object. The object Add action is processed at step s408, where the datastream



array is sent as a 16 bit value, followed by the size of the macro bl ocks,
and t hen y of notion vectors. Each the entry ir1tﬂqi ont ai ns
t he | ocat ikf)kﬁolz#ﬂf’he macro bl ock and the notion vector for A@@ﬁ%@%_ The
notion vector is encoded as two signed ni bbles, one 15 each for the

hori zontal and vertical conponents of the vector. The actual video frame
data is encoded using a preordered tregytraversal nethod. There are two
types of leaves in the tree: transparent |eaves, and regi on col our | eaves.
The transparent |eaves indicate that the onscreen displayed region
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otherwise it is set to ON followed by a another one bit flag to indicate
if the colour of the leaf is sent as an index into a FIFO buffer or as the
actual index into the colour map. If this flag is set to OFF, then a two
bit codeword is sent as the WD 01/ 31497 PCT/ AUOO' 01296 -64 i ndex of one of
the FIFO buffer entries. If the flag is ON, this indicates that the |eaf
colour i Degodern the FIFO, and the actual colour value is sent and
also inserted into the FIFQ pushing out one of the existing entries. If
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15 represents each video frame using three information components: a colour map, a tree

based encoded bitmap, and a list of motion vectors. The colour map is a table of all of the
colours used in the frame, specified in 24 bit precision with 8 bits allocated for each of the
red, green and blue components. These colours are referenced by their index into the
colour map. The bitmap is used to define a number of things including: the colour of
20 pixels in the frame to be rendered on the display, the areas of the frame that are to be made
transparent, and the areas of the frame that are to be unchanged. Each pixel in each
encoded frame may be allocated to one of these functions. Which of these roles a pixel has
is defined by its value. For example, if an 8 bit colour representation is used, then colour
value OxFF may be assigned to indicate that the corresponding on screen pixel is not to be
25 changed from its current value, and the colour value of 0OXFE may be assigned to indicate
that the corresponding on screen pixel for that object is to be transparent. The final colour
of an on-screen pixel, where the encoded frame pixel colour value indicates it is
transparent, depends on the background scene colour and any underlying video objects.
The specific encoding used for each of these components that makes up an encoded video

30 frame is described below.
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fl omchart showi ng the principal steps of one enbodi nent of the video frame
decodi ng process. The video frame decodi ng process begins at step s2201
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physically separate the various infqgummtion conponents within the
conpressed bit stream is read fromthe bit streamat 20 step s2202. If the
| ayer identifier indicates the start of the notion vector data | ayer, step
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I ndijgates the start of the colour map data |ayer, step s2209 proceeds to
step s2210 which reads the nunber of colours to be updated fromthe
conpres | I . I step 5
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P of motion vectors.aﬂc% the enth in the array contains the location of the macro block and

the motion vector for the block. The motion vector is encoded as two signed nibbles, one

15 each for the horizontal and vertical components of the vector.

The actual video frame data is encoded using a preordered tree traversal method. There are
two types of leaves in the tree: transparent leaves, and region colour leaves. The
transparent. leaves indicate that the onscreen displayed region indicated by the leaf will not
20  be altered, while the colour leaves will force the onscreen region to the colour specified by
the leaf. In terms of the three functions that can be assigned to any encoded pixel as
previously described, the transparent leaves would correspond to the colour value of OxFF
while pixels with a value of OXxFE indicating that the on screen region is to be forced to be
transparent are treated as normal region colour leaves. The encoder starts at the top of the
25 tree and for each node stores a single bit to indicate if the node is a leaf or a parent. If it is
a leaf, the value of this bit is set to ON, and another single bit is sent to indicate if the
region is transparent (OFF), otherwise it is set to ON followed by a another one bit flag to
indicate if the colour of the leaf is sent as an index into a FIFO buffer or as the actual

index into the colour map. If this flag is set to OFF, then a two bit codeword is sent as the



s2213. Each colour update is in turn read through steps s2211, s2212, and
$2213 unt f the col our updates have been perforne tine
step 5221}*%?%%1@%‘@5 to step s2202 to read a new | ayer |den(f ‘%I er romthe
conpressed bit stream If the layer identifier 10 is an end of data

I ndentifier, step s2214 proceeds to step s2215 and ends the video frane
decodi ng process. If the layer identif} I s unknown t hrough steps s2203,
s2205, s2209, and s2214, the | ayer |dent|f|er is ignored, and the process
returns to step s2202 to read the next layer identifier. 15 Figure 50 is a
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however the order is the sanme as the quad tree deconp05|t|on process
performﬁ)bﬁmgreémmﬂoml(P) @hbmvaiﬂe(c&)ywomdax{@af node, the process
continues fromstep s2308 to s2313, and the leaf type value is read from
the dénpressed bit stream If the |eaf type value indicates a transparent

| eaf at step s2314, the decoding process ends at step s2317. If the leaf is
not transpar eN(1) -3®fft BeN{Bhf.],0{1)ur], N{1)[edd N(1}{m.} he conpressed bit stream
at step s2315. Th&-i-omf > T -eafour val ue function enploys a FIFO buffer, .
descri bed herein. Subsequently.gd <sPe¢p) s23#6>IF@)WO 01/ 31497 PCT/ AU00/ 01296
-66 image quadrant is set to the appropniapg-d col our value; this may be
the Rgckground object colour or the leaf colour as indicated. After the

i mge update is conplete, the quad tree decode function ends this
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decoding process. The video frame decoding process begins at step s2201 with a
compressed bit stream. A layer identifier, which is used to physically separate the various
information components within the compressed bit stream, is read from the bit stream at
20 step s2202. If the layer identifier indicates the start of the motion vector data layer, step
s2203 proceeds to step s2204 to read and decode the motion vectors from the bit stream
and perform the motion compensation. The motion vectors are used to copy the
indicated macro blocks from the previously buffered frame to the new locations indicated
by the vectors. When the motion compensation process is complete, the next layer
25 identifier is read from the bit stream at step s2202. If the layer identifier indicates the start
of the quad tree data layer, step s2205 proceeds to step s2206, and initialises the FIFO
buffer used by the read leaf colour process. Next, the depth of the quad tree is read from
the compressed bit stream at step s2207, and is used to initialize the quad tree quadrant
size. The compressed bitmap quad tree data is now decoded at step s2208. As the quad
30 tree data is decoded, the region values in the frame are modified according to the leaf

values. They may be overwritten with new colours, set to transparent, or left unchanged.



decode function continue until a bottomlevel quadrant is reached. At this

| evel th@oa1)334970 5 need to include in the conpressed bi tpcayAeoorie
parent/| eaf node indicator, as each node at this level is a |leaf; hence

step s2302 proceeds to step s2303 and reads immedi'ately the leaf type
value. If the leaf is not transparent at step s2304, then the |eaf col our
value is read fromthe conpressed bjgsstreamat step s2305, and the image
guadrant col ours are updated appropriately at step s2306. This iteration
of the decodi ng process ends at step s2317. 10 The recursive process
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section rocess of .generating this data is discusse The systemis
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codecs. ndMPayeridinfifiglecs are described here; others that nay al so be used
I nclude the MPEG famly and H 261 and H 263 and their successors. The
encoder conprises ten main conponents, as shown in Figure 18. The
conponent s

15 Figure 50 is a flowchart showing the principal steps of one embodiment of a quad tree

decoder with bottom-level node type elimination. This flowchart implements a recursive
method, calling itself recursively for each tree quadrant processed. The quad tree decoding
process begins at step s2301, having some mechanism of recognising the depth and
position of the quadrant to be decoded. If at step s2302 the quadrant is a non-bottom
20 quadrant, the node type is read from the compressed bit stream at step s2307. If the node
type is a parent node at step s2308, then four recursive calls are in turn made to the quad
tree decoding process for the top left quadrant at step s2309, the top right quadrant and
step 52310, the bottom left quadrant at step s2311, the bottom right quadrant at step s2312;
subsequently this iteration of the decoding process ends at step s2317. The particular
25 order in which the recursive calls are made for each quadrant is arbitrary, however the
order is the same as the quad tree decomposition process performed by the encoder. If the
node type is a leaf node, the process continues from step s2308 to s2313, and the leaf type
value is read from the compressed bit stream. If the leaf type value indicates a transparent
leaf at step s2314, the decoding process ends at step s2317. If the leaf is not transparent,
30 the leaf colour is read from the compressed bit stream at step s2315. The leaf read colour
value function employs a FIFO buffer, described herein. Subsequently at step s2316 the



5 can be inplenented in software, but to enhance the speed of the encoder,

all the §BPBE9s s can be inplenmented in an application-specifi
i nt egr at e(c}oci rcu?t (ASIC) devel oped specifically to execu?(gﬁf‘hg&osltzge(’ps of

t he encodi ng process. An audi o coding conponent 12 conpresses input audio
data. The audi o codi ng conponent 12 may use adaptive delta pul se code
nodul ati on (ADPCM- according to either gTU specification 10 G 723. or the
| MA ADPCM codec. A scene/ obj ect contrbp data conponent 14 encodes scene
animation and presentation parameters associated with the input audio and
video which determ ne the rel ationships and behavi our of each input video
obj ect . Amageguadrantois sat tpthsappraprigtecleap eolont valoe; thisemox e the baekgreunde s
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describes the main steps executed by the encoder. The video 30 conpression.
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St qu] ilr-xﬁ?éa{eesw\l/f \ﬂled Fe%f fccr) ourrli'3 isi o ee Egagegoglrtﬁgn FIIPS tiu%%tor directly from the bit
stream. If, at step 52403, the leaf colour is not to be read from the FIFO, the leaf colour
value is read from the compressed bit stream at step s2404, and is stored in the FIFO
buffer at step s2405. Storing the newly read colour in the FIFO pushes. out the least
recently added colour in the FIFO. The read leaf colour function ends at step s2408, after
20 updating the FIFO. If however the leaf colour is already stored in the FIFO, the FIFO
- index codewdrd is read from the compressed bit stream at step s2406. The leaf colour is
then determined, at step s2407, by indexing into the FIFO, based on the recently read

codeword. The read leaf colour process ends at step s2408.

25 Video Encoder

To this point, the discussion has focussed on the manipulation of pre-existing video
objects and files which contain video data. The previous section described how
compressed video data is decoded to produce raw video data. In this section, the process of

generating this data is discussed. The system is designed to support a number of different
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spatial Woomswemy. Spatial filtering is perfornmed to | owperiaegobizbe r ate or
total bits of the video being generated, but spatial filtering also | owers
the fidelity. If it is determi ned by step s504 that spatial 5 filtering is
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nis an_integer . egyal to ar greater than 2, preferabl | ess than 100, and
Tor e management arld sync omsatﬂm component {16 recei%es the outp%t of the input colour

processor 10, and determines the encoding using the optionally motion-compensated,
previously encoded frame as a basis. The output is then provided to both a combined

20  spatial/temporal coder 18 to compress the video data, and to a decoder 20 which executes
the inverse function to provide the frame to the motion compensation component 11 after
a one frame delay 24. A transmission buffer 22 receives the output of the spatial/temporal
coder 18, the audio coder 12 and the control data component 14. The transmission buffer
22 manages transmission from a video server housing the encoder, by interleaving

25 encoded data and controlling data rates via feedback of rate information to the combined
spatial / temporal coder 18. If required, the encoded data can be encrypted by an
encryption component 28 for transmission.

The flow chart of Figure 19 describes the main steps executed by the encoder. The video
30 compression process begins at step s501, entering a frame compression loop (s502 to

s521), and ending at step s522 when, at step 5502, there are no video data frames
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col our MaRy@BY A6, Updated every n frames on average, merl?(?ﬂA{Jt?OId]Q%
required to be an integer, but nay be any val ue including fractions

greater than 1 and | ess than a predeterm ned nunber, such as 100 and nore
preferably less than 20. These nunbers are nerely exenplary and, if
desired, the colour map may be 5 upda ?g as often or as infrequently as
desired. Wien there is a desire to update the colour map, step s509 is
performed in which a new colour map is selected and correlated with the

previous frame's col our map .. When the col our map changes or is updated,
it is dedrmaling indhe impyt video datadtreama plhesiaw Yideq frame is fetehed fram the inpptar to
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to calculate the frame difference in step S505, the reference frame used to calculate the

difference frame may be an empty frame.

Colour quantisation is performed at step s507 to remove statistically insignificant colours
20 from the image. The general process of colour quantisation is known with respect to still
images. Example types of colour quantisation which may be utilised by the invention
include, but are not limited to, all techniques described in and referenced by U.S Patent
Nos. 5,432,893 and 4,654,720 which are incorporated by reference. Also incorporated by
reference are all documents cited by and referenced in these patents. Further information
25 about the colour quantisation step s507 is explained with reference to elements 10a, 10b,
and 10c of Figure 20. If a colour map update is to be performed for this frame, flow
proceeds from step s508 to step s509. In order to achieve the highest quality image, the
colourmap may be updated every frame. However, this may result in too much
information being transmitted, or may require too much processing. Therefore, instead of
30 updating the colourmap every frame, the colour map may be updated every n frames,

where n is an integer equal to or greater than 2, preferably less than 100, and more



stream If the frame is not a key franme, the video conpression process

cal cul atwe 011499t ep WO 01/ 31497 PCT/ AUOO/ 01296 - 70 s513,pca/Aduddiaaesnce
frame between the current colour map i ndexed frane .and the previous
reconstructed col our map i ndexed frane. The difference frane, the previous
reconstructed colour map indexed frane, and the current col our map indexed
frame are used at step s514 to genergfe notion vectors, which are in turn
used to rearrange the previous frame at step 5 s515. The rearranged
previous frame and the current frane are now conpared at step s516 to
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use Bn gpdutsll s fichorasiifredi asfdesiredl. begi nning at step s502. 15 The input

col our processing conponent 10 of Figure 18 perforns reduction of
statistically insignificant colours. The col our space chosen to perform

this co [ | | r . : | eved
usi ng. anieB HEEE R BBee B ke TREobR ni, F $509 T PUHGRE i LEREW TUC0,
st ati st celahd map lissedeuvtéd amhiorfebited mdthnihy pesviowspirane’stoolbun snapg. \Whem tie

vect or qqantisat'on t echni ques, as, dj scyssed, above, and nay_al so be

i npl enefRIQYr Wap ghangss or ds HRdateds db isclesiralie o kerp ﬂwcqfﬁfawg%éﬁ & CPIENt npdi an

cut ,ynk- ahel vad hian j ' ; n,
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Frane BdiséettinDity pétaweett fradeb whidRase diffdrenticdlodb mappl i cati on, Vol . 15, No. 1,

Feb 1990, which is incorporated by reference. As shown in Figure 20, these

met hods may utilise an initial uniformor non-adaptive quantisation step |

GCa to imiteip s508 nbRbloAF HRIPGS P@ﬁdiﬁ@&.g/ﬁﬁér@ris Ao fBéd foipdate l%le%rdui‘ hiﬂgb, Gb by
made

reducing the  size of the vector space. The choice of nethod is to
%etmgvmngﬁg@p’smtmm is selected or utilised for this frame. At step s510, the

mai nt ai
15 quantised input image colours are remapped to new colours based on the selected colour

map. Step s510 corresponds to block 10d of Figure 20. Next, frame buffer swapping is
performed in step s511. Frame buffer swapping at step s511 facilitates faster and more
memory efficient encoding.  As an exemplary implementation of frame buffer swapping,
two frame buffers may be used. When a frame has been processed, the buffer for this
20 frame is designated as holding a past frame, and a new frame received in the other buffer
is designated as being the current frame. This swapping of frame buffers allows an

efficient allocation of memory.

A key reference frame, also referred to as a reference frame or a key frame, may serve as a
25 reference. If step s512 determines that this frame (the current frame) is to be encoded as,
or is designated as, a key frame, the video compression process proceeds directly to step
s519 to encode and transmit the frame. A video frame may be encoded as a key frame for
a number of reasons, including: (i) it is the first frame in a sequence of video frames
following a video definition packet, (ii) the encoder detects a visual scene change in the
30 video content, or (iii) the user has selected key frames to be inserted into the video packet

stream. If the frame is not a key frame, the video compression process calculates, at step



time correlation between the quantised video franes, if desired. The input
to this p I s the candi date video frane, and t he ceeds
by analys?ﬁgﬁﬁﬁgﬁgtatlstlcaI di stribution of colours in the'%@%ﬂﬁ&g In

the col ours which are used to represent the WD 01/ 31497 PCT/ AUOCO 01296 -71
| mage are selected. Wth the technol ogy avail able now for sone hand- hel d
processi ng devices or personal d|g|ta50assistants, there may be a limt of
si mul t aneously di splaying 256 colours, for exanple. Thus, 10c may be
utilised to select 256 different colours to be wused to represent the

i mmge. The output of the vector quantisation process is a table of 5
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conponentt® generals Mton; yestoss, Which ap im §am used tofsargange she prexious fiamecal) st
processgi @%1 g.conponent 10 produces a table containing a set of displayed

col ours. I's set of colours changes dynam cally over tinme, given that the
process iTheadardnged peevicusplieame andithe dumehnts framéhars nperconiparddhat step s5i6 to

corrp05|t|on of the.,video fra tQ cha wi t hout reducing th i mage
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every fr p%% %gts?%@b ge nunber of pixels in the inmage would need to

be remapp I'S remappl ng al so introduces the probl em of
col our map flashing. A conpromise is to only perm't limted 25 coI our

vari at.i betvve n successi ve frane achi ar | oni ng
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~of col Ouiﬁlgrﬁﬁéanﬁrcﬁlours. The colour space chosen to perform this colour reduction is

unimportant as the same outcome can be achieved using any one of a number of different

colour spaces.

20 The reduction of statistically insignificant colours may be implemented using various
vector quantisation techniques as discussed above, and may also be implemented using
any other desired technique including popularity, median cut, k-nearest neighbour and
variance methods as described in S.J.Wan, P.Prusinkiewicz, S.K.M.Wong, "Variance-
Based Color Image Quantization for Frame Buffer Display.", Color Research and

25 Application, Vol.15, No.1, Feb 1990, which is incorporated by reference. As shown in
Figure 20, these methods may utilise an initial uniform or non-adaptive quantisation step
10a to improve the performance of the vector quantisation algorithm 10b by reducing the
size of the vector space. The choice of method is made to maintain the highest amount of
time correlation between the quantised video frames, if desired. The input to this process

30 is the candidate video frame, and the process proceeds by analysing the statistical

distribution of colours in the frame. In 10c, the colours which are used.to represent the



allowed to vary per frame. In the first case, the entries in the dynamc
section wWoohizdadnbl e can be nodified, which ensures thatpeeaiusdizee
predefined colours will always be available. In the other scheme, there
are no reserved colours and any may be nodified. Wiile this 30 approach
hel ps to preserve sone data correlation, the colour map may not be able to
adapt WO 01/31497 PCT/ AUCO' 01296 -727qui ckly enough in some cases to
elimnate image quality degradation. Existing approaches conpronise inmage
quality to preserve frane-to-frane inage correlation. For any of these
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conpensation 11. If notion conpensation is not performed, then the
previous frame fromthe frame buffer 24 is not nodified by the notion
conpensati on conponent 11 and is passed directly to the aol our difference
man b GNhr SHAEREABSR e R TR 1044 RE Thilt’ EMolP PER¥ssi
corrpalgﬁsr,rg{hi on[@rnet%%odgstarts bﬁyﬂgegmii%%e vrbgeo ?Ir]gl[rre II‘?P}C)) sna ﬁm%_)l ocks
and 25 gempemendilfgmanagep|the icoloun changesddn the avideonThecinpbie coloub erocessing xel s.
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the region to determne if the region has been di C ]
1s permits the colour composition of the video frames to change without reducing the

15 image quality. Selecting an appropriate scheme to manage the adaptation of the colour
map is important. Three distinct possibilities exist for the colour map: it may be static,
segmented and partially static, or fully dynamic. With a fixed or static colour map, the
local image quality will be reduced, but high correlation is preserved from frame to frame,
leading to high compression gains. In order to maintain high quality images for video

20 where scene changes may be frequent, the colour .map should be able to adapt
instantaneously. Selecting a new optimal colour map for each frame has a high bandwidth
requirement, since not only is the colour map updated every frame, but also a large
number of pixels in the image would need to be remapped each time. This remapping also
introduces the problem of colour map flashing. A compromise is to only permit limited

25 colour variations between successive frames. This can be achieved by partitioning the
colour map into static and dynamic sections, or by limiting the number of colours that are
allowed to vary per frame. In the first case, the entries in the dynamic section of the table
-can be modified, which ensures that certain predefined colours will always be available. In
the other scheme, there are no reserved colours and any may be modified. While this

30  approach helps to preserve some data correlation, the colour map may not be able to adapt



fromthe previous frane. The traditional nethod for performng this is to
cal cul ate an square error (MSE) or sum square err tric
bet ween tﬁ%aﬁg e?gﬁce region and a candi date displacenentﬂégéﬁﬁﬁhzﬁg shown
in Figure 22, this process can be WD 01/31497 PCT/ AUOQ 01296 -73 perforned
usi ng an exhaustive search or one of a nunber of other existing search

t echni ques, such as the 2D Iogarithm’c7 1 a, three step 1 b or sinplified
conjugate direction search 11c. The ai'fnof this search is to find the

di spl acenent vector for the region, often called the notion vector.
Traditional metrics do not work with 5 indexed/ col our mapped i nmage
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conti nuous change of pixel colour fromfrane to franme; rather, changes are
di scontinuous as the colour index junps to new colour nmap entries to
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where the nunber of pixels that are different in the previous frane
conpared . to_the current frane .regign is e least .if the region, is not
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their 15 original location in the previous frame accordi to the notion
vector. Thecumentome.vector nay be zero if the vector giving the | east

di fference corresponds to no displacenent. The notion vector for each

di spl'aced bl ock, together with the relative address of the block, is

encoded DNtA refBedEnD Yehdiid B isea or Eﬁ]dﬁﬁéﬂ'ﬂwcﬁﬁgéd cbidfr afipP o Mithdeemence

managenment conponent 16 cal cul ates e perceptual differénce between the
not i on- conperwt of colyr flashing, ther masteanprebriatee schgmeeist tof yeplase tih @bsletour

di fferencecé%ﬁgﬁgﬁ]%nﬁgmﬂg{ygeg%%?i%e&g@pk%m_bl e for calculating the

percei ved erence I Xe etween the current and precedi ng
frame. This 25 perceived colour difference is based on a simlar

cal cyl.at Lon..tq, t hat descri,bed far §he perceptual col our reduction. Pixels
o saso drinalsy Alexisfing strprences Torhe atee 16 4BY iyt st 1 nb T6ger sSpported

are replaced by references to currently supported colours.

Following the input colour processing 10 of Figure 18, the next component of the video
20  encoder takes the indexed colour frames and optionally performs motion compensation 11.
If motion compensation is not performed, then the previous frame from-the frame buffer
24 is not modified by the motion compensation component 11 and is passed directly to the
colour difference management and synchronisation component 16. The preferred motion
compensation method starts by segmenting the video frame into small blocks and
25 determining all blocks in a video frame where the number of pixels needing to be
replenished or updated and are not transparent exceeds some threshold. The motion
compensation process is then performed on the resultant pixel blocks. First, a search is
made in the neighbourhood of the region to determine if the region has been displaced
from the previous frame. The traditional method for performing this is to calculate the
30 mean square error (MSE) or sum square error (SSE) metric between the reference region

and a candidate displacement region. As shown in Figure 22, this process can be



gi ven amount. The col our difference nmanagenent conponent 16 is al so
responsi Wow1f3a497 purging all invalid col our map referencescmAvdog296mR0E,
and replacing these with valid references, generating a conditional
repl eni shnment image. Invalid colour map references 30 may occur when newer
colours displace old colours in the colour map. This information is then
passed to the spatial/tenporal codingygonponent 18 in the video encodi ng
process. WO 01/ 31497 PCT/ AUOCO 01296 -74 This information indicates which
regions in the frane are fully transparent, and which need to be
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may be zero if the vector giving the least difference corresponds to no displacement. The

motion vector for each displaced block, together with the relative address of the block, is
encoded into the output bitstream. Following this, the colour difference management
component 16 calculates the perceptual difference between the motion-compensated

20 previous frame and the current frame.

The colour difference management component 16 is responsible for calculating the
perceived colour difference at each pixel between the current and preceding frame. This
25 perceived colour difference is based on a similar calculation to that described for the
perceptual colour reduction. Pixels are updated if their colour has changed more than a
given amount. The colour difference management component 16 is also responsible for
purging all invalid colour map references in the image, and replacing these with valid
references, generating a conditional replenishment image. Invalid colour map references
30 may occur when newer colours displace old colours in the colour map. This information is

then passed to the spatial/temporal coding component 18 in the video encoding process.



pol ygons according to a splitting criteria. A quad tree split 23d nethod
used, as i 25 in Figure 23. In one instance, that Hp or der
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at sone |ocations of the inmage, the d%{ference between this representative
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colour difference management component 16 is portioned into two main components: the
15 calculation of perceived colour differences between pixels 16c, and cleaning up invalid

colour map references 16f. The perceived colour differences are evaluated with respect to

a threshold 16d to determine which pixels need to be updated, and the resultant pixels are

optionally filtered 16e to reduce the data rate. The final update image is formed 16g from

the output of the spatial filter 16e and the invalid colour map references 16f and is sent to
20 the spatial encoder 18.

This results in a conditional replenishment frame which is now encoded. The spatial
encoder 18 uses a tree splitting method to recursively partition each frame into smaller
polygons according to a splitting criteria. A quad tree split 23d method used, as is shown
25 in Figure 23. In one instance, that of zeroth order interpolation, this attempts to represent
the image 23a by a uniform block, the value of which is equal to the global mean value of
the image. In another instance, first or second order interpolation may be used. If, at some
locations of the image, the difference between this representative value and the real value
exceeds some tolerance threshold, then the block is recursively subdivided uniformly, into
30 two or four subregions, and a new mean is calculated for each subregion. For lossless

image encoding, there is no tolerance threshold. The tree structures 23d, 23e, 23f are



There may be two types of leaves in the tree: transparent |eaves and region
col our Iwewes1497 The transparent | eaves indicate that thePCFAuM/O129di cat ed
by the | eaf is unchanged fromits 25 previous value (these are not present
in video key franmes), and the col our | eaves contain the region col our.
Figure 26 represents a pre-ordered tree traversal encodi ng nethod for

normal predicted video frames with zersoth order interpolation and bottom

| evel node type elimnation. The encoder of Figure 26 begins at step s801,
initially adding a quad tree Iayer identifier to the encoded bit stream at
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step s810; otherw se, an opaque leaf flag (single ONE bit) is added to the
bit streamat step s811. The opaque | eaf colour is then encoded at step
s812, as shown in Figure 27. If, however, at step s807 the |l eaf node is at
the bottom |l evel of the tree, then bottomlevel 10 node type elimnation
occyps because all nodes are | eaf nodes and the |eaf/parent indication bit

I's not used, such that at step s813 four flags are added to the bit stream
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from steps s8 s812, s820 or s821 e encoder checks whet hef fdrther
nodes r thexiotour rmamhast chaagat smﬂ;ﬁeqheﬁeﬂous Video fravge the new colour map entries

are encoded at step s605. The tree structure is created from the bitmap frame at step s606

and is encoded at step s607. If (s608) video enhancement data is to be encoded, the
enhancement data is encoded at step s609. Finally, the video frame encoding process ends
20 atstep s610.

The actual quadtree video frame data is encoded using a preordered tree traversal method.
There may be two types of leaves in the tree: transparent leaves and region colour leaves.
The transparent leaves indicate that the region indicated by the leaf is unchanged from its
25 previous value (these are not present in video key frames), and the colour leaves contain
the region colour. Figure 26 represents a pre-ordered tree traversal encoding method for
normal predicted video frames with zeroth order interpolation and bottom level node type
elimination. The encoder of Figure 26 begins at step s801, initially adding a quad tree
layer identifier to the encoded bit stream at step s802. Beginning at the top of the tree, step
30 803, the encoder gets the initial node. If, at step s804, the node is a parent node, the
encoder adds a parent node flag (a single ZERO bit) to the bit stream at step s805.



remain in the tree, then the encoding process ends at step s823. O herw se,
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process begins at step s1001, initially adding a quad tree |ayer identifier
to the encoded bit streamat step s1002. Beglnnlng at the top of the tree,

step s 1003, the encoder gets the initial node. at step s 1004, the
node is Subsequentlydernext node is feteferd froma the tqu:ﬁérs@msS%@edea@cp@mg PrRfices ZERO

Fet thed PO eRp RN nepAc L RAREt nodks BRGOHEL Ttk sl BOR B ndBF 0l o 1,

st ep s10Qhardn0 nodedds, is ihs wemﬂe rlhéencoder fcheckts rthe nodlé ldvemmvmé tide dtlstddp
s1004 the node is not a parent node Is a |l eaf 3&) I"}é t he encoder
or

Shecks. t B0 holat en e80T Abe edests ah attbs batimo thedeee, the enp %4 keaf pedest ep

o the 128 (¢ RinEl O P irdai £565 DS, 1P B8hddE ¥igioh K EAdspent 01 O
st r eam atat step a80% BOdhsparbmt leqfofipg(al strafle ZERGQUbit) is aﬂd@toethednteﬂlreaml fat ;

1009, Fi 27, 007 node i s
o oSt e S 5 B Bt P e bS8
el i m nat isgqy, Oﬂfé%p%ﬁgék%!ﬂ%loﬁi' lis HRARcodd dtaad Qeﬁs hsiv 'il?FxéL@@fzflpalf ent

indication bit is not used hus at step s1010 the top | eft leaf colour is
encoded hawevsrpanstem s§07gthe deaf hodgus stthecrottomn lexel oﬁtdapstresJ theh boggmlmvelnd

lel the ue,.l eaf. CO|O.JI‘ are e cod d si r for,t '.
oot 10, ASAERFR BliiSion 6B BedhSe AN RARS ReTlenf inolied 3o BF, feRflodkt™, |

| eaf nOd%&h@d’cﬁnQﬂ@i@dﬁduéJdr SushsthePa sﬁkﬁm3%u§ﬂ§§s3ﬁre talgedl tﬁe%ﬁdéﬁfeaﬁhﬁc ks .
whet her further nodes remain in the tree at step s1014. If no nodes renain

in the t insdcate Heaqch pé thefeutileayesmt é@éé%vebmstrmspep@dﬂ;MBor waae (PNE). the -
encodi ”gsﬁﬁﬁgﬁéﬁxg SARL & ﬁleeﬁ{ls %&@e%%ﬁssw én §t'\fe W nog:g:l fi 164 ect ed

fromthe tre the e s res arts’ or t romstep s
1004. Theolopxaqmncbmc ascsﬂomnrm Eigwre@?co&w afssteps ﬁHFIaEd)s&lﬁ fwerrepeatachforn i n

Fi gure 27. ,The.l e col qur _encpdin ocess be s901. The
col OL}S i Gaghde M@a q}ig Eﬁﬂ?a;?"étﬂ"}/\f gs Bhown in step sgsiﬂ% §8t19pfor '?he top
right node, steps s818 and s819 for the bottom left node, and steps s820 and s821 for
bottom right node. After the leaf nodes are encoded (from steps s810, s812, s820 or s821)
the encoder checks whether further nodes remain in the tree at step s822. If no nodes

remain in the tree, then the encoding process ends at step s823. Otherwise, the encoding
20 process continues at step s806, where the next node is selected from the tree and the entire

process restarts for the new node from step s804.

In the special case of video key frames (these are not predicted), these do not have
transparent leaves and a slightly different encoding method is used, as shown in Figure 28.
25 The key frame encoding process begins at step s1001, initially adding a quad tree layer
identifier to the encoded bit stream at step s1002. Beginning at the top of the tree, step
$1003, the encoder gets the initial node. If, at step s1004, the node is a parent node, the
encoder adds a parent node flag (a single ZERO bit) to the bit stream at step s1005;
subsequently, the next node is fetched from the tree at step s1006, and the encoding
30 process returns to step s1004 to encode subsequent nodes in the tree. If however at step

51004 the node is not a parent node, i.e. it is a leaf node, the encoder checks the node level
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the FIFO buffer, then a single FIFO lookup flag (single ONE bit) is added to the bit stream

at step s903, followed by, at step s904, a two bit codeword representing the colour of the

leaf as an index into the FIFO buffer. This codeword indexes one of four entries in the
20 FIFO buffer. For example, index values of 00, 01 and 10 specify that the leaf colour is the
same as the previous leaf, the previous different leaf colour before that, and the previous
one before that respectively. If however at step s902 the colour to be encoded is not
available in the FIFO, a send colour flag (a single ZERO bit) is added to the bit stream at
step s906, followed by N bits, at step s906, representing the actual colour value.
25 Additionally, the colour is added to the FIFO, pushing out one of the existing entries. The

colour leaf encoding process ends then at step s907.

The colourmap is similarly compressed. The standard representation is to send each index
30 followed by 24 bits, 8 to specify the red component value, 8 for the green component and

8 for the blue. In the compressed format, a single bit flag indicates if each colour
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bit) is added to the bit streamat step s709, or if +the |ow order nibble
IS non-zero, an on flag (a single ONE bit) is added to the bit stream at
step s710. The process is repeated by_@g[urning to step s706, until no

col our components renain. Subsequently, the first conmponent is again read
fromthe data buffer at step s711. 20 Simlarly, step s712 forns a | oop
condition around steps.s713, s714, s715 and s716, rocessi.ng each

conponentCosMeRERkis sRecifisdins Scipit, valpe, or Jyst ay thg tapynibble; with By bids | ow

q ; . ' . , : . . bi t
ot oam atet Bysfo. Folwing s PAEPARSBnoSnc filuP <0kt I8 08 i dGRARE oA hel® O
t he conpdieentThe Bevechartcof Figure Q6 ngbepicts tone nthiddimertt coft fcoliur map eacodiig st ep

714. 1f furt . ts. in,to.23 be added, at .sten.sZlS, th
next col JFHS HSiRChB SOIDBLRaP NP o iR plPHEURRe b8 SEIE P 1985 ' and

the procepscifydhd'he Sesofutioh the’ Jo?oer:o{H fi& For' M the COMPORAGHN of Sl t@lotrafe |

no conponent’s remain at step s715, e col our nmap encodi ng process returns
to step sneededopriqsrtocthe scolowy commonents ghemselnes. nihe gplour evap 8pdaOposkess1 497

PCT/ AUOO,01296. - 79- Al ter.nate Encodi ng, Met hod.Ln .'t ternat e encodi ng
ot hod . (HRETS b sEB ol TRRERL A fGR a7 1YE rRRuket is Aflele BRI it 800
except t gdp $708, followed B R Btepli708 85 SddetvofPHARAGNE theOmhberidfeoRut Gpdit@s not
perform 5 colour reduction, but instead ensures that the input col our

space i s fpliowingcr At geprat04 the prasess ¢hycks » polmupndate list for additionad ppdates; iy

i outth 3B AHAEF (e pdis Mt EhealfR 08 i B ion EIVE I BBRORE. i on

st ep, ensulourgrehdain fo berendadled cther ae step d705 théGalvurcableindexptocbe upddied iwot i on
conpensati.on coppenent 11_of Fjgure 18 perfor, "tradjtiqgnal” notion 10
Conpens acHaF Gribe He sreast Bk fetoh ot Sieek & RN PERDeEd omponaie (red

condi ti ORgden d’nﬁ%lﬁ‘é}'féﬁ@ﬁh]&pléﬂﬁiﬂﬁssté’ﬂ C?(%“%Bnﬂ%ﬂ%ﬁ‘k@ﬁ’diﬁé& BrduAl stdpsQ0f, ane

codi ng process for ‘each o the Y, and Cr conponents using the notion
vectors BYns7AR ayd sd@hapreerssingirach [somponent separately, Each component is read

15 from the data buffer at step s707. Subsequently, if, at step s708, the component low order
nibble is zero, an off flag (a single ZERO bit) is added to the bit stream at step s709, or if

the low order nibble is non-zero, an on flag (a single ONE bit) is added to the bit stream at

step s710. The process is repeated by returning to step s706, until no colour components
remain. Subsequently, the first component is again read from the data buffer at step s711.
20 Similarly, step s712 forms a loop condition around steps s713, s714, s715 and s716,
processing each component separately. Subsequently, if, at step s712, the component’s
low order nibble is zero, the component’s high order nibble is added to the bit stream at
step s713. Alternatively, if the low order nibble is non-zero, the component’s 8-bit colour
component is added to the bit stream at step s714. If further colour components remain to
25 be added at step s715, the next colour component is read from the input data stream at step
s716, and the process returns to step s712 to process this component. Otherwise, if no
components remain at step s715, the colour map encoding process returns to step s704 to

process any remaining colour map updates.

30



resultant difference inages are then conpressed independently after

down- sanWo agsmpe Cb and O bitnmaps by a factor of two i pcea®osipect i on.
The bitmap encodi ng uses a 15 simlar recursive t.ree deconposition, but
this time for each leaf that is not at the bottomof the tree, three

val ues are stored: the nmean bitmap value for the area represented by the

| eaf, and the gradients for the horizpmtal and vertical directions. The
flowmchart of Figure 29 depicts the alternate bitmap encodi ng process,
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leaf, and the gradients for the horizontal and vertical directions. The flowchart of Figure

29 depicts the alternate bitmap encoding process, beginning at step s1101. At step s1102
the image component (Y, Cb or Cr) is selected for encoding, then at step s1103 the initial
20 tree node is selected. If this node, at step s1104, is a parent node, a parent node flag (1 bit)
is added to the bitstream. The next node is then selected from the tree at step s1106, and
the alternate bitmap encoding process returns to step s1104. If at step s1104 the new node
is not at parent node, at step s1107 the nodes depth in the tree is determined. If, at step
s1107, the node is not at the bottom level of the tree, the node is encoded using the non-
25  bottom Jeaf node encode method, such that at step s1108 a leaf node flag (1 bit) is added to
the bitstream. Subsequently if at step s1109 the leaf is transparent, a transparent leaf flag
(1 bit) is added to the bitstream. If however the leaf is not transparent, an opaque leaf flag
(1 bit) is added to the bitstream, subsequently at step s1112 the leaf colour mean value is
encoded. The mean is encoded using a FIFO as in the first method by sending a flag and
30 either the FIFO index in 2 bits or the mean itself in 8 bits. If at step 51113, the region is not

an invisible background region (for use in arbitrary shaped video objects) then the leaf
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the tree for additional nodes at step s1124, ending at step s1125 if no nodes remain.
Alternatively, the next node is fetched at step s1106, and the process restarts at step s1104.
The reconstruction in this case involves interpolating the values within each region
identified by the leaves using first, second or third order interpolation and then combining
20 the values for each of the Y, Cb and Cr components to regenerate the 24 bit RGB values
for each pixel. For devices with 8 bit, colour mapped displays, quantisation of the colour is

executed before display.

25 Encoding of Colour Prequantisation Data
For improved image quality, a first or second order interpolated coding can be used, as in
the alternate encoding method previously described. In this case, not only was the mean
colour for the region represented by each leaf stored, but also colour gradient information
at each leaf. Reconstruction is then performed using quadratic or cubic interpolation to
30 regenerate a continuous tone image. This may create a problem when displaying

continuous colour images on devices with indexed colour displays. In these situations, the



appl ying the pre-cal cul ated col our quantisation data, thus producing

opti onal IWO81/B1497 | ndexed col our video representati on 02epCm/Aveablé Ne.
This technique can al so be used when reconstruction filtering is used that
generates a 24-bit result that is to be displayed on 10 8-bit devices. This
probl em can be resolved by sending a small anpbunt of information to the

vi deo decoder 38 that describes the ngpping fromthe 24 bit colour result
to the 8 bit colour table. This process is depicted in the fl owhart
beginning with step s 1201 in Figure 30, and includes the nmain steps
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t1O . RO ed @i 12 input Jidéos stream, and then at step s1204 vector pre-quantisation data is

encoded. Subsequently, the non-index based colour video frames are encoded/compressed
at step s1205. The compressed/encoded frame data is sent to the client at step s1206,
20 which the client subsequently decodes into a full-colour video frame at step s1207. The
vector pre-quantisation data is now used for vector post-quantisation at step s1208, and
finally the client renders the video frame at step s1209. The process returns to step s1202
to process subsequent video frames in the stream. The vector pre-quantisation data
includes a three-dimensional array of size 32x64x32, where the cells in the array contain
25 the index values for each r,g,b coordinate. Clearly, storing and sending a total of 32x64x32
= 65,536 index values is a large overhead that makes the technique impractical. The
solution is to encode this information in a compact representation. One method, as shown
in the flow chart of Figure 30 beginning at step s1301, is to encode this three dimensional
array of indexes using an octree representation. The encoder 50 of Figure 47 may use this
30 method. At step s1302, the 3D data set / video frame is read from the input source, such

that Fj(r,g,b) represents all unique colours in the RGB colour space for all j pixels in the
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vector Vi mned in step s1305, and in step s1306 ghe, t
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generated. Then, either the update arPay of step s1309 or the full array t
i s encoded at step s1310 using a | ossy octree nethod. This nethod takes
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index for the colour specified by the coordinates of the cell. The octree encoder starts at
the top of the tree and for each node stores a single ONE bit if the node is a leaf, or a
20 ZERO bit if it is a parent. If it is a leaf and the colour space area is unchanged then another
single ZERO bit is stored otherwise the corresponding colour map index is explicitly
encoded as a n bit codeword. If the node was a parent node and a ZERO bit was stored,
then each of the eight child nodes are recursively stored as described. When the encoder
reaches the lowest level in the tree, then all nodes are leaf nodes and the leaffparent
25 indication bit is not used, instead storing first the unchanged bit followed-by the colour
index codeword. Finally, at step s1311, the encoded octree is sent to the decoder for post
quantising data and at step s1312 the codebook vectors V; / colour map are sent to the
decoder, thus ending the vector pre-quantisation process at step s1313. The decoder
performs the reverse process , vector post-quantisation, as shown in the flowchart of
30 Figure 30 beginning at step s1401. The compressed octree data is read at step s1402, and

the decoder regenerates, at step s1403, the three-dimensional array from the encoded



WO 01/ 31497 PCT/ AUOQ 01296 - 83 octree, as in the 2D quadtree decoding
process woxinided. Then, for any 24 bit col our value, tlrERATOGIPENdI Ng
col our index can be determ ned by sinply |ooking up the index value stored
in the 3D array, as represented in step s1404. The vector post-quantisation
process ends at step s1405. This techni que can be used for mapping any non
stationary 5 three-di nensional data oggo a single dinmension. This is

normal Iy a requirenent when vector quantisation is used to select a
codebook that will be used to represent an original mnulti-dinmensional data

set. It does nat er at._what stage of the proc t .
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of data packets. There is a plurality of different packet tgpes. Each
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e s o B a0 R Bon bl s B R
fol | ow ngeH anfisaonloT tid 24-bit6oabé datadef i ned: SCENEDEFN, VI DEOCDEFN,
AUDI CDEFI\E (%S%E;?iy FN, GRAFDEFN, VI DEODAT, VI DEOKEY, AUDI ODAT, TEXTDAT,

GRAFDAT, OBJCTRL, LINKCTRL, USERCTRL, METADATA, DI RECTORY, VI DECENH,

AUDI HEN%he\QcW&t iR coﬁmw’of Figure 18 permits each object to be

associated with one visual data stream, one audio data stream and one of any other data

streams. It also permits various rendering and presentation parameters for each object to
be dynamically modified from time to time throughout the scene. These include the
amount of object transparency, object scale, object volume, object position in 3D space,

20 and object orientation (rotation) in 3D space.

The compressed video and audio data is now transmitted or stored for later transmission as
a series of data packets. There is a plurality of different packet types. Each packet includes
a common base header and a payload. The base header identifies the packet type, the total
25 size of the packet including payload, what object it relates to, and a sequence identifier.
The following types of packets are currently defined: SCENEDEFN, VIDEODEFN,
AUDIODEFN, TEXTDEFN, GRAFDEFN, VIDEODAT, VIDEOKEY, AUDIODAT,
TEXTDAT, GRAFDAT, OBJCTRL, LINKCTRL, USERCTRL, METADATA,
DIRECTORY, VIDEOENH, AUDIOENH, VIDEOEXTN, VIDEOTRP, STREAMEND,
30 MUSICDEFN, FONTLIB, OBJLIBCTRL. As described earlier, there are three main types
of packets: definition, control and data packets. The control packets (CTRL) are used to



30 MJSI CDEFN, FONTLI B, OBJLIBCTRL. As described earlier, there are three
mai n type kets: definition, control and data pack trol
packet s (@?‘E{JBQ% used to WD 01/31497 PCT/ AUOQ 01296 -8?@?%@2“1§%ﬁnect
rendering transformations, animations and actions to be executed by the

obj ect control engine, interactive object behaviours, dynam c nedi a
conposition paraneters and conditions {or execution or application of any
of the preceding, for either individual objects or for entire scenes being
viewed. The data packets contain the 5 conpressed information that nmakes up
each nmedi a object The format_definition packets (DEFN) convey the
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a unique identifier which identifies the

Access Control and Identification

15  Another component of the object oriented video system is means for
' encrypting/decrypting the video stream for security of content. The key to perform the
decryption is separately and securely delivered to the end user by encoding it using the

RSA public key system.

20 An additional security measure is to include a universally unique brand/identifier in an
 encoded video stream. This takes at least four priticipal forms:
a. In a videoconferencing application, a single unique identifier is applied to all
instances of the encoded video streams
b. In broadcast video-on-demand (VOD) with multiple video objects in each video
25 data stream, each separate video object has a unique identifier for the particular video
stream
c. A wireless, ultrathin client system has a unique identifier which identifies the
encoder type as used for wireless ultrathin system server encoding, as well as identifying a

" unique instance of this software encoder.



encoder type as used for wireless ultrathin system server encoding, as well
as i dentwowing4ed uni que instance of this software encodercT/Adodisedl497
PCT/ AUOQ' 01296 -85 d. A wireless ultrathin client system has a uni que
identifier that uniquely identifies the client decoder instance in order
to match the Internet-based user profile to determne the associated
client user. 5 The ability to uniquelgsidentify a video object and data
streamis particularly advantageous. |In videoconference applications,
there is no real need to nmonitor or log the teleconference video data
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resear ch/ f eedback and paynment purposes. In the wireless ultrathin client

( Net PC) usgdpta gan¢rate, marketing i ieenvgceitdiamg, ag weehls A gnarket rasearchystatistiesdimng of

vi deo streans. from lntern erwi se based conputer servers is achieved
by addir% J'gnr%lr?f'wg]+I§3§£’7r$(|§r@r£”{°§tl{§he encoded video streans. The client-side
decoder is enabled in order to decode the video stream Enabling of the

client-side decoder occurs algng.the lines of the authorised paynents in
t he VODImYSIP.ctheidsrodsr cambg ggiricted de deeode broadcast streams or video only when

15 enabled by a security key. Enabling can be performed, either in real-time if connected to

the Internet, or at a previous synchronisation of the device, when accessing an Internet
authentication/access/billing service provider which provides means for enabling the
decoder through authorised payments. Alternatively, payments may be made for
previously viewed video streams. Similarl to the advertising video streams in the video
20 confgrénping, the decoder logs VOD-related encoded video streams along with the
duratioh of viewing. This information is transferred back to the Internet server for market

research/feedback and payment purposes.

In the wireless ultrathin client (NetPC) application, real-time encoding, transmission and
25 decoding of video streams from Internet or otherwise based computer servers is achieved
by adding a unique identifier to the encoded video streams. The client-side decoder is
enabled in order to decode the video stream. Enabling of the client-side decoder occurs
along the lines of the authorised payments in the VOD application or through a secure
encryption key process that enables various levels of access to wireless NetPC encoded
30 video streams. The computer server encoding software facilitates multiple access levels. In

the broadest form, wireless Internet connection includes mechanisms for monitoring client



encryption key process that enables various |evels of access to wreless
Net PC enc | deo streans. The conputer server encodi % e
facilitat§€6ﬁh t?%le access levels. In the broadest forn]ﬂgygg'@@%k

I nternet connection includes nmechani sns for nonitoring client WO 01/ 31497
PCT/ AU00O/ 01296 -86 connections through decoder validation fed back from
the client decoder software to the copputer servers. These conputer
servers nonitor client usage of server application processes and charge
accordingly, and al so nonitor streaned advertising to end clients. 5

I nteractive Audi o _Visual Markup Language (I AVM.) A powerful conponent of
this systennectionsthreugh decodery éaﬂqnofedgmk &rom theglient decodercsnfynte (9 the

t hr ough 0L y t ri t . Al . C ttion
funt  ondoumplie Meryell Thesé chifpier s8fefl kool SbR Bl 8. deffer HHHGRICY
scri pt i n@prédcessgs agd chargestconlingly,sand atse moniloAsthéanvddi adkertisingeo endelidntsom t he -
XML standard. AVM. is the 10 textual formfor specifying the object
control information that is encoded into the conpressed bit stream |AVM
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used i t inferactivedAudio-Visual Markup {angvageffAVMIhbaces such as

audi o/video. It may be used to 15 define the |ogical and | ayout structure
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| i nki ng, addressi and al.so ata. This is achieved by,.permttin fivle.
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are ed sg_the & f & t | n t e:
<TAC§%soFreegfag>r}? hﬁn e gcﬁﬁ%&gﬁbﬁ%gtcﬁﬁé 1 E@P %?tﬁ%oﬁ%agflggeﬁlgff%{dv:ﬁgﬁa% L”s paces
uses str oehpresdedbitgtreand i ncl ude the fol l owing: 25 <SCENE> Defines video
scenes <STREAMEND> Demarcate streans within scene <OBJECT> Defines object
I nst ance

TAVML is similar in some respects to HTML, but is specifically designed to be used with
object oriented multimedia spatio-temporal spaces such as audio/video. It may be used to
15 define the logical and layout structure of these spaces, including hierarchies, it may also be
used to define linking, addressing and also metadata. This is achieved by permitting five
basic types of markup tags to provide descriptive and referential information, etc. These
are system tags, structural definition tags, presentation formatting, and links and content.
Like HTML, IAVML is not case sensitive, and each tag comes in opening and closing

20 forms which are used to enclose the parts of the text being annotated. For example:
<TAG> some text in here </TAG>

Structural definition of audio-visual spaces uses structural tags and include the following:

25
<SCENE> Defines video scenes
<STREAMEND> Demarcate streams within scene
<OBJECT> Defines object instance
<VIDEODAT> Defines video object data
<AUDIODAT > Defines audio object data




<VI DEOCDAT> Defines video object data <AUDI CDAT > Defines audi o object data
WO 01/ 31wor1BCH7AU00/ 01296 -87 <TEXTDAT> Defines text oBGRAUWAN06
<GRAFDAT> Defines vector object data <VIDEODEFN> Defines video data format
<AUDI ODEFN> Defines audi o data format <METADATA> Defines netadata about

gi ven obj ect <DI RECTORY> Defines directory object <OBJCONTROL> Defi nes

obj ect control data <FRAVE> Defines-87deo franme The structure defined by
these tags in conjunction with the directory and nmeta data tags permt
flexi ble access to and browsing of the object -oriented video bitstreans. 5
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time of objegt 1n lscenFe'quATH> An:-)ﬁ[g?lazr}l DaTE”Is rompas?:naa#t to end tjnme 10

Present ati on| ¢MBETADATA>0f audi o- vi|sDefinesanetddata absupgiwenrdbjedton| t ags to

define the W-&?p@%&—%ﬂd—ude t he
foll owi ng: <PB C2PRY%tene spati o Defines diggten@Biest scene backgr ound
col our <OBJCONTROL> Defines object control data
<FRAME> Defines video frame

The structure defined by these tags in conjunction with the directory and meta data tags

permit flexible access to and browsing of the object oriented video bitstreams.

5 Layout definition of audio-visual objects uses object control based layout tags (rendering

parameters) to define the spatio-temporal placement of objects within any given scene and

- include the following:
<SCALE> Scale of visual object
<VOLUME> Volume of audio data
<ROTATION Orientation of object in 3D space
<POSITION> Position of object in 3D space
<TRANSPARENT> Transparency of visual objects
<DEPTH> Change object Z order
<TIME> Start time of object in scene
<PATH> Animation path from start to end time

10 Presentation definition of audio-visual objects uses presentation tags to define the

presentation of objects (format definition) and include the following:

<SCENESIZE> Scene spatial size
<BACKCOLR> Scene background colour




WO 01/ 31497 PCT/ AU00/ 01296 -88 <FORECOLR> Scene foreground col our

<VI DRATE>w ﬁﬁ ane rate <VIDSIZE> Size of video frane W}' ¢ Audio
sanpl e rate USBPS> Audi o sanple size in bits <TXTFONT> 'Fext ont type to
use <TXTSIZE> Text font size to use <TXTSTYLE> Text style (bold,
underline, italic) Cbject behaviours and action tags encapsul ate the obj ect
controls and includes the follow ng tgges: 5 <JUMPTO> Repl aces current
scene or object <HYPERLINK> Set hyper | nk target <OTHER> Ret arget control
to anot her object <PROTECT> Limt user interaction <LOOPCTRL> Looping

obj ect contro Br-eak—eoprepntal—<BUILON=—Deihe—but-hon action
<CLEARWAI TI NG;?Q%? *Wai ting acti %neiwmmxwopray or paude video

<SNDMUTE> Mut W\? ge/of T <SETFLCAT rsystem frag—<{SETTI MER>
Set tiner val ue_an fart counting <?é@0%% end system fl ags Back to
server <CHANNEVIDSIZEXge t he viewed ¢iSizenef video fidmeé 1/ 31497 PCT/ AJOO 01296

<AUDRATE> Audio sample rate

<AUDBPS> Audio sample size in bits
<TXTFONT> Text Font type to use
<TXTSIZE> Text font size to use
<TXTSTYLE> Text style (bold, underline, italic)

Object behaviours and action tags encapsulate the object controls and includes the

following types:

5
<JUMPTO> Replaces current scene or object
<HYPERLINK> | Set hyperlink target
<OTHER> Retarget control to another object
<PROTECT> Limit user interaction
<LOOPCTRL> | Looping object control
<ENDLOOP> R Break loop control
<BUTTON> Define button action
<CLEARWAITING> Terminate waiting actions
<PAUSEPLAY> Piay or pause video
<SNDMUTE> Mute sound on/off
<SETFLAG> Set or reset system flag
<SETTIMER> Set timer value and Start counting
<SENDFORM> Send system flags back to server
<CHANNEL> Change the viewed channel




-89- The hyperlink references within the file permts objects to be clicked
on t hat wowekee7defi ned actions. Sinple video nenus can PETA@WaEP6USI Ng
multiple nedia objects with the BUTTON, 5 OTHER and JUMPTO tags defined
with the OTHER paraneter to indicate the current scene and the JUVWPTO
paraneter indicating the new scene. A persistent nenu can be created by
defining the OTHER paraneter to indig@te the background video object and
the JUMPTO paraneter to indicate the replacenent video object. A variety
of conditions defined below can be used to custom se these nenus by

di sabl i r e | i I ndi vj, dual 0_opt.jons. Si.mle for t eqi ster user
sel ecti @ﬁ%?'zaﬁﬂgg rﬁjggeéfﬁﬁ “B@%?f%&i%apifg'ahe&lﬁﬁf tﬂ}g gl%ﬁgoé\' alagflg% Sckboxes
cr eat edgdfelactiddsane vi deo objects. For each checkbox object, the JUWTO
and SETFLAG tags are defined. The JUWTO tag is used to select which frane
15 image is displayed for the object to indicate if the object is selected
or not gel ecte and the .indicated s m_f r eQl . of the
sel ecti W.’pqﬁ vr\‘gd(?i ’&68‘5% &1 b%lé:fffaﬁ%duwg %ﬁ&‘@#&%ﬂaﬁmwg%?%s ed to
ret usn OTRIERe ke TUMPTO Qagdshdefined Weith fher OTHPRagrameter 16 dadisate Nie cidflerdtn cases
where there may be nultiple channel s, being broadcast or, nulticast,  the

CHANNEL Sceng) abd 3 &IMBTO, prramster indicatingnthg neny seeve. Avprasisisat wenysapbg a

br oadca . i it '

benavi ourae by b OTRER GREOBC infR ] ORReRRNd YucBBldcind e |

t he cli AIMPTOhpaanttez toppticed the replvddmdny videvadbject. ¢ovdriety cofatorslitionsssi ons
by wusing either <IF> or <SWTCH> tags. The client conditjgns.ijnclude the
f ol | owi fiefineg helow e be/pagd-to) customissothese mepys By gisablingqor wh@&&ﬂwufai deo

cur rlg\”tbgi%o?i used <STREAM> Stream ng fromrenote server WO 01/ 31497
PCT/ 1296 -90 <STORED> Pl aying from |l ocal storage

Simple forms to register user selections can be created by using a scene that has a number
of checkboxes created from 2 frame video objects. For each checkbox object, the
JUMPTO and SETFLAG tags are defined. The JUMPTO tag is used to select which frame
15 image is displayed for the object to indicate if the object is selected or not selected, and the
indicated system flag registers the state of the selection. A media object defined with
BUTTON and SENDFORM can be used to return the selections to the server for storage

or processing.

20 In cases where there may be multiple channels being broadcast or multicast, the
CHANNEL tag enables transitions between a unicast mode operation and a broadcast or

multicast mode and back.

Conditions may be applied to behaviours and actions (object controls) before they are
25 executed in the client. These are applied in IAVML by creating conditional expressions by
using either <IF> or <SWITCH> tags. The client conditions include the following types:

<PLAYING> Is video currently playing

<PAUSED> Is video currently paused

<STREAM> Streaming from remote server




<BUFFERED> |s object frame # buffered <OVERLAP> Need to be dragged onto
what obje > \What user event needs to happen <WAl it for
condltlon?too eﬁ\rrrue <USERFLAG> Is the given user flag s %ﬁﬁﬁ%% Has
a tinmer expired? <AND> Used to generate expressions <OR> Used to generate
expressions Conditions that may be applied at the renote server to control
the dynam c nedia conposition proceSf?gEncl ude the follow ng types:
<FORMDATA> User returned form data RCTRL> User interaction event has
occurred <TIMEODAY> Is it a given tinme <DAYOFVEEK> What day of the week is
It <DAYOFYEAR=Ls it a special-day <LOCATICON> Where | s the client

geogr aphi cal | &/<SIM’YPE> d ass of ydHayiagiieg lgoal storage)SERAGE> \\hat i s

age of user ( ISERSEXS—Whrat—ii5 1 M er—(CM—3 L ANGUAGE>
What is the pye %grfgﬁgglage <PRGZ?iE§ﬁ§ sﬁ éégns of usen profile
data <WAI TENCzQVERLAP* end of CUFFGNeeﬂWMriq%H%d&B%dt@b ERper at e

expressi ons Used to generate expressions 5 01131497 PCTI AUOCO 01296

-91 An | AVM f?E\!ENTH general ly haveVMh%t userigvept peeds:to bappashe dcri pt..
Each scene is Omldg rcu t+o—have—a—tdet ,IDTII%a‘tJfar(?%ndilonstoge\tFleu1t

background caol nd an opti onal

<USERFLAG> Is the given user flag set?
<TIMEUP> Has a timer expired?

<AND> Used to generate expressions
<OR> Used to generate expressions

Conditions that may be applied at the remote server to control the dynamic media

composition process include the following types:

<FORMDATA> User returned form data
<USERCTRL> User interaction event has occurred
<TIMEODAY> Is it a given time

<DAYOFWEEK> What day of the week is it
<DAYOFYEAR> Is it a special day

<LOCATION> | Where is the client geographically
<USERTYPE> Class of user demographic?
<USERAGE> What is age of user (range)
<USERSEX> What is the sex of the user (M/F)
<LANGUAGE> What is the preferred language
<PROFILE> Other subclasses of user profile data
<WAITEND> Wait for end of current stream
<AND> Used to generate expressions
<OR> Used to generate expressions




background object in the follow ng manner: <SCENE = "sceneone"> 5 <

SCENESI| Zw04/31497320", SY="240"> < BACKCOLR ="#RRGGBB" > pWADMARAG SRC =
"URL"> <AUDI ODAT SRC = "URL"> <TEXTDAT > this is sonme text string <la> 10
</ SCENE> Alternatively, the background object may have been defi ned
previously and then just declared in the scene: <OBJECT = "backgrnd"> 15
<VI DECDAT SRC = "URL"> <AUDI CDAT SRDE-"URL"> <TEXTDAT > this is sone text
string </a> <SCALE = "2'> <ROTATION = "90"> 20 <PCSI TI ON= XPCS ="50"
YPOS="100"> </ OBJECT> <SCENE> < SCENESI ZE SX = "320", SY="240"> <

BACKCOLR .=% ! < =" S < > e

cont ai n%n&%?e (v)v]ill ég?eeréﬁjl% 8%? gg?’i&g&%ﬂﬁlﬁgjﬁl\gg}m %fﬁggs -92-

<SCENE> defiféd-tdchdvéta Jetermindd @patiab ¥ize 4 lefault<bdckhiiothll ldoloui MREAABoptional
background object in the following manner:

<SCENE = “sceneone”>
5 < SCENESIZE SX = “320", SY="240">
< BACKCOLR ="#RRGGBB” >
<VIDEODAT SRC = "“URL">
<AUDIODAT SRC = “URL">
<TEXTDAT > this is some text st'ring. </a>
10 </ SCENE>

Alternatively, the background object may have been defined previously and then just

declared in the scene:

- <OBJECT = "backgrnd”>
15 <VIDEODAT SRC = “URL">
<AUDIODAT SRC = “URL™>
<TEXTDAT > this is some text string </a>
<SCALE = “2'> |
<ROTATION = "90">
20 <POSITION= XPOS ="50" YPOS="100">
</OBJECT>
<SCENE>
< SCENESIZE SX = “320", SY="240">
< BACKCOLR ="#RRGGBB" >
25 <OBJECT = “backgrnd”>
</SCENE>

Scenes can contain any number of foreground objects:



5 < OBJECT = "foregnd_objectl", PATH ="sonepath"> <OBJECT =
"foregnd_%@ﬁhg;? PATH ="soneot her pat h"> <OBJECT = "forenpg.{:tzﬁﬁ)%ﬁ%?,

PATH ="anypat h"> </ SCENE> Pat hs are defined for each ani JEect in a
scene: 10 <PATH = sonepat h> < TI ME START="0', END="100"> < PCSI TI ON

TI ME=START, XPCOS="0', YPCS="100"> < PCSITION TI ME=END, XPOS="CO',
YPOS="100"> <I| NTERPCLATI ON= LI NEAR> _1&2 </ PATH> Using | AVYM., content
creators can textually create animati o scripts for object oriented video
and conditionally define dynam c nedi a conposition and rendering
paranmeters. After creation of an AVM file, the renote server software
processes the AVM. script 20 to create the object control packets that are
inserted intog Njegposite video streamthat is delivered to the nedia

pl ayer. The server al so uses the 1AVM script internally to know how to

respond to dynam ¢ SEENESIPRS Li“gDg? egygaé@q:gedi ated by user interaction
o

returned fromthe client via user cont'rol packets. 25 Streamng Error

Correction Protocok pOHRECDIRSEHRRABER/? $SS stream ng, suitable network,
protocols are used to ensure that video data is reliably transmtted

acrosg the wirel esg hBMECTe "th%g’n%?_Bb{écWPPth ="CRATEhatfty be WO 01/31497 .
en

PCT/ AUOO/ 01296 -93 connecti on-or ed, such as TCP, or connectionl ess,

such as UDP. The naDBJECK =tftregid BHE&L" \PATH 2edsdotemdth"at ure of the

wi rel ess network being used, the bandw dth, and the channel

characteristics. TROBIEGDeoregid Wbjectsh PATH l=0ahypatiienct i ons: error
control, flow control, packetisation, connection establishnent, and |ink

managenent . S5</BGENE2r e nany exi sting protocols for these purposes that
have been designed for use with
Paths are defined for each animated object in a scene:

10 <PATH = somepath>
< TIME START="0", END="100">
< POSITION TIME=START, XPOS="0", YPOS="100">
< POSITION TIME=END, XPOS="0", YPOS="100">
<INTERPOLATION= LINEAR>

15 </PATH>

Using JAVML, content creators can textually create animation scripts for object oriented
video and conditionally define dynamic media composition and rendering parameters.
After creation of an JAVML file, the remote server software processes the IAVML script
20 to create the object control packets that are inserted into the composite video stream that is
delivered to the media player. The server also uses the JAVML script internally to know
how to respond to dynamic media composition requests mediated by user interaction

returned from the client via user control packets.

25 Streaming Error Correction Protocol

In the case of wireless streaming, suitable network protocols are used to ensure that video

data is reliably transmitted across the wireless link to the remote monitor. These may be



data networks. However, in the case of video, special attention may be

requi r edwb@iBadddl e errors, since retransm ssion of corr BUTRAUMANZ6] S

i nappropriate due to the real-time constraints inposed by the nature of

vi deo on the reception and processing of transmtted 10 data. To handl e
this situation the followi ng error control schenme is provided: (1) Franes
of video data are individually sent tg31he receiver, each with a check sum
or cyclic redundancy check appended to enable the receiver to assess if the
15 frame contains errors; (2a) If there was no error, then the frane is

processed nornal Ly: (2b), |f frame is in erreor e |

di scar dgwﬁt&orgmg%lrg?cgssuﬁgsag a'g i ¥ gwctan&esPh%u r%LsnQﬂfi{:‘t{;alp3 P%%&gg{ Pirslég t he
nunber  gfotddd will degentdlonrthe hiltdite vferhe wirefiss Aétivotibeikp @Bed, Eitecbandngdthaid an
error status nessage, the video transmitter stops., 20 sending all predicted

f r anes, therchanngl characteriftiesi Ahe pyotaeal psrfonmes thedpllawing Bprdonss grrox ¢epitolt o t he
recei vep; f LN . . t ' resunmes sendi ng
nor nal ?ﬁ%"(e"@‘“@r g%eggﬁl{eag’ %@E@#ﬁ%@&ﬁ nft’lgﬁgrlli(’)‘!(her g%éigxﬁt st at us nmessage

is réceived. 25 A key frane is a video frane that has only been infra-frane

coded b not inter-frame coded. Inter-frame coding is where the |,
predi ct lBFEFFOMany existungpetacpls fp thesgpurpeses that pavesbeen ﬁ’é§e‘b§§éﬁ%ﬂé‘ﬂﬁ’ on all
the pre [ ' ' ' : . Key

{r amos. e 8EofkE Iy GRETHR I L of Uftch Vol kil iyt AeQUired HMIBAICCY
frane pereds sinoe betrandosiysion afecdreuped datah éy énapprapoiater due dos thier seabtime use
for inter-frane cod%gg}.} 30 WO gll, 1497 PCT/ AU00/ 01296 -94- Voice gommnd
Pr ocess SEISHARI JMROS thenate of videg any the recgption,and processing pfdransmitte
com@ndgganual |y for operating the device and data processing is
difficult. Voice commands have been suggested as a possible avenue for
achi eving hands-free operation of the device. This 5 presents a problemin

that magy ,ihdie bis SindBbh B8 rl1aWhe ot cbVbIRbRGESR RSt ague - el |

(1) Frames of video data are individually sent to the receiver, each with a check

sum or cyclic redundancy check appended to enable the receiver to assess if the
15 frame contains errors;

(2a) If there was no error, then the frame is processed normally;

(2b) If the frame is in error, then the frame is discarded and a status message is sent

to the transmitter indicating the number of the video frame that was in error;

(3) Upon receiving such an error status message, the video transmitter stops
20 - sending all predicted frames, and instead immediately sends the next available key

frame to the receiver; '

(4) After sending the key frame, the transmitter resumes sending normal inter-

frame coded video frames until another error status message is received.

25 A key frame is a video frame that has only been intra-frame coded but not inter-frame
coded. Inter-frame coding is where the prediction processes are performed and makes
these frames dependent on all the preceding video frames after and including the last key
frame. Key frames are sent as the first frame and whenever an error occurs. The first frame
needs to be a key frame because there is no previous frame to use for inter-frame coding.

30



bel ow that required for general automatic speech recognition (ASR). The
sol ution case is to capture the user speech on t

conpr ess Pﬁobﬁﬁaqgend it to the server for ASR and execupﬁgﬂgggﬁgﬁmwn
Figure 31, since in any case the server will be actioning all user
commands. This frees the device fron1having to performthis conpl ex
processing, 10 since it is likely to % devoting nost of its processing
resources to decodi ng and rendering @ stream ng audi o/ vi deo content.
This process is depicted by the flowhart of Figure 31, beginning at step
s 1501. The_process is initiated when the user speaks a comand into the
devi ce m\latqel&mmnamtﬁgms |f, at step s1503, voice comands are

di sabl ed, the voice conmand is ignored and the process ends at step s1517.
O her wi seS,inctehwireh'ss: detites m'emanmlls plece @bilitys to apterr ekt Mmmtﬂsrmammﬂlyaforst ep

s1504, the e a i nserted i at step |
s1505, affgc™@ ‘ff {;gl %%Tﬂfﬂfeisé%\/ésr dgéﬁ%utj't 5;?‘%"1@ ﬁ%ﬁ‘%’f"c CBommand
server th@gge&ea fa§ rdPoRiblO ARérve foP AeRiBving HAHMN-Fred féxtatloﬁ tdfpthé Helite. TRY MBPS
the transcribed speech to a command set at step If the transcribed

comrardd Peseds apreblem; indhatamany wirelessdevicasthave rvarysbrw pmeasmt pomr; welli s

sent to s . 1510

string i ﬁgl %t Jpﬂu g%)dr ﬁ%@% ?ut?rflé‘f dspee&* re? 0% ?‘é%g? HéB%ﬁlBed
comand easefis esledphite the iidee sp&mmﬁdhé déice| GErnpREs 1Y andCéend i 1)o ths sefveckord at
step s1512. If the conmmand iIs server connand, it is forwarded to the

server af\SK # exgsutipn %ﬁnﬂlovvﬁén§égurer 1esings incanytqgse therserved vall b§t9€B°1§!I!S 14 | f
th
tovi co. o Bber chmihufity s £ OTRR evitd ot HAVRR o bEtbrmh ML Elinblex pREEeG T

concllfidi sigcé tés hikely &0 boodevetidg prostefits pratessing pesm’hﬁ:t? to Wboﬂihg&ild 96’ndenng '
PCT/ AUOO 01296 .-95 licationg , Utrathjn di

Servers &Y feampn W‘ﬁﬁo eoftente Isfrhé“'riﬂlr 0Ctss 1 ‘iﬁB‘&Férhyo‘ﬁ %GWP ol Pﬁdﬁg em)t e
conput er p&findhy atks'té}fklsﬁf O%élﬂx\bc@stshfﬁutﬁtémwﬂén the h%%?éﬁ%@ohﬁn&ﬁ%&h@g

device, a virtual computing network iIs created n this new application,
t he user %Vl%mpﬂlﬁphﬁ)@e@é\ﬁtwléﬂﬁ df.rat step ﬂé@&, poice commagds pret disabledbghes a

user T nt Gyt aCEmEARA i Tgnotbd WHE! s BARALY BRI K151 | Ol PLBEESS N0

15 command speech is captured and compressed at step s1504, the encoded samples are
inserted into USERCTRL packets at step s1505, and sent to a voice command server at
step s1506. The voice command server then performs automatic speech recognition at
step 51507, and maps the transcribed speech to a command set at step s1508. If the
transcribed command is not predefined at step s1509, the transcribed test string is sent to

20 the client at step s1510, and the client inserts the text string into an appropriate text field.
If (step s1509) the transcribed command is predefined, the command type (server or
client) is checked at step s1512. If the command is a server command, it is forwarded to
the server at step s1513, and the server executes the command at step s1514. If the
command is a client command, the command is returned to the client device, step 51515,

25 and the client executes the command, step s1516, concluding the voice command process

at step s1517.



performed by conpute servers |located in the network. At nost, the term nal
Is |imtwooisrasgdecodi ng all out put and encodi ng all i nputrCiéswop/oa296! udi ng
the actual user interface display. Architecturally, the incom ng and

out goi ng data streans are totally independent within the 10 user termnal.
Control over the output or displayed data is perforned at the conpute
server where the input is data is preggessed. Accordingly, the graphical
user interface (GQJI) deconposes into two separate data streans: the input
and the output display conponent, which is a video. The input streamis a
comndﬁﬂrgmie%ﬁhat may be a conbination of ASCI| characters and nouse
or pen ica 8 | arge extent, decoding and rendering the 15 displ ay
data conprises the main function of such a termnal, and conpl ex GU

di spl ayUltrathineClientProcess)and Compuite Serversa thin client system
operating in a wireless LAN environnent. This systemcould equally operate
W t hi n Bywsing ams ailtAtltie olient s rreemeansufon castralling ssreGioté\ compateef/anPiiidor
other siimlar netwarks., In the w.reless,LAN envirQq nt _syste a _range

Fr om 3080 ar ABeTEBE PE perions) malils SoRpa iR, oty compLtng Beyerk B b ¢
client | SO asbig! ' VideOgtrforiiB ' i rel ess
net vvoGr kb%gﬁég' gﬁﬂg ant e?}lﬂgﬁﬁ%&i’ ?@?F%e??‘ ﬂial}gg&é The wirel gg?%tr?\él%re\%rs%ngaar d

i nt er f abeksereestaba userigtenfate itaythe avirteed somputing networku il the detaginocessiap/is A

slot, a_c act, flash port or, other ans. .The conpute server 25 be any
conput eP%h ?r}%fﬁ%ﬁﬁ' %O‘@ﬂtgts?fﬁ?rs ilee _ %rfﬂetg‘%? 88”%051(1&9“’10?&}%@{“6‘; 5 lf%ﬁgﬂa%ar ea

net wor k dmadngMXlr &lt?\_itsanld/é%&ﬂ@g?@l idpht/datﬂ:hﬁ_clﬁ@i\s\\g%@a&@dl\(ﬁér insfabinlicplRy.
conpri se of ecuting GUJ Prograns (11001) ich are controlled by client

r es pons drehiteobrglivaiherincemingsnd guteeing datpsteeans s tntalhindependeny within the

di splay ' e ] | ter
O, SR sSSP i O B bAFRLE SO
(11012) where e inphi &vdataliy prodessedy iAbteordinptydihe ggraphibalnusti Griude (GUIKSEes WO
01/ 31497 PCT/ AUOO 01296 -96 the 00 \ﬁtgeo Codi ng (11004). to convert the GU
di spl ay decomRoseiltq BV Separate, dateysireams: the innué and %56 ?EtPBbé‘PPla&ﬁﬂmﬁﬁ‘}e“éudi 0,
capt ur eq/éﬁéﬁrigf-&b%gédﬁhéﬂ%ﬁ sk 9 cb dXequefice ma?%%jcdﬂlﬂﬁﬂﬁdh%?g the
Pprocess escri ped previ st or encodi ng ac"l transmts It to the ultra

t hi n cl ASGHI chractésland mypisepr pen/eveatsc Ap taularpe extinhglesodibl and rendering g ng

( 1101%3) display data comprises the main function of such a terminal, and complex GUI displays

can be rendered.

Figure 32 shows an ultra thin client system operating in a wireless LAN environment. This
system could equally operate within a wireless WAN environment such as across CDMA,
20 GSM, PHS or other similar networks. In the wireless LAN environment system, a range
from 300 meters indoors to up to 1 km outdoors is typical. The ultrathin client is a
personal digital assistant or palmtop computer with a wireless network card and antenna to
receive signals. The wireless network card interfaces to the personal digital assistant
through through a PCMCIA slot, a compact flash port or other means. The compute server
25 may be any computer running a GUI that is connected to the internet or a local area
network with wireless LAN capability. The compute server system can comprise of
Executing GUI Programs (11001) which are controlled by client response (11007) with
the program outputs, including audio and GUI display, being read and encoded with the
Program output video converter (11002). Delivery of the GUI display to the Remote
30 Control System (11012) can be achieved by first video encoding within 11002 which uses



5 which is a standard function in many operating systens such as

CopyScreeryobl/Bad7 in Mcrosoft Wndows NT. The ultra thi t;:ll ei ves
t he conpresseé v%deo via the Tx/Rx Buffer (11008 and 110% /‘éﬁﬁﬁorlé%gers it

appropriately to the user display using the GU D splay and I nput (11009)
after decoding via the 00 Video Decoding (11011). Any user control data is
transmtted back to the conpute serverg.where it is interpreted by the 10
Utrathin client-to-GJ control interpretation (11006) and used to control
the executing GU Program (11001) through the Programmatic-GJ control
execution (11005). This includes the abiljty to execute new prograns,

t er mi nat &8 Video Coding 1A o onpert the, &t Play:t faphied shrqugh gheo GLE,

¢ i ; oh ; Thi o |

ef f oct od e, g (11001 atd Epy Uit Gophinefsioe, e Rl FRIHE 10T, B°

VH\XKI ks/ J?uomptfealze@y\ﬁded(ﬂnngs’ £ the pra;ts&)éesgﬁbfﬂ prfﬁ'{ouklgrfgeencbﬁimgemdpﬁnitsmﬁﬁ ittos, the
syst em i.gur.e i r rred.. In thi ase e co e_server is

di rect yﬁtedﬂ% ig glieng; ihesayﬂegp Y AR FIRRrS ying a&!},l Sefes seadng (44003)

1111®) , ' ' ; | % - @ﬁg hi, | ar
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For longer range applications, the WAN system of Figure 33 is preferred. In this case, the
compute server is directly connected to a standard telephone interface, Transmission
(11116), for transmitting the signals across a CDMA, PHS, GSM or similar cellular phone -
20 network. The ultra thin client in this case comprises a personal digital assistant with a
modem connected to a phone, Handset and Modem (11115). All other aspects are similar
in this WAN system configuration to those described in Figure 32. In a variation of this
system, the PDA and phone are integrated within a single device. In one instance of this -
ultra thin client system, the mobile device has full access to the compute server from any
25 location whilst within the reach of standard mobile telephony networks such as CDMA,
PHS or GSM. A cabled version of this system may also be used which dispenses with the
mobile phone so that the ultra thin computing device is connected directly to the standard

cabled telephone network through a modem.

30 The compute server may also be remotely located and connected via an’ Intranet or the-

Internet (11215) to a local wireless transmitter/receiver (11216) as depicted in Figure 34.



Ri ch Audi o-Visual User Interfaces 5 1n the ultra thin client system where
no obj eawomasigel data is inserted into the bit stream POTAAWIOI0E29% nay
perform no process other than rendering a single video object to the
display and returns all user interaction to the:server for processing.

Whi | e that approach can be wused to access the graphical user interface of
renotely executing processes, it nmay-opt be suitable for creating user
interfaces for locally executing processes. 10 G ven the object-based
capabilities of the DMC and interaction engine, this overall system and
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15 user interfaces using multiple video and other media objects which can be interacted with

to facilitate either local device or remote program execution.

Multipart Wireless VideoConferencing Process

Figure 35 shows a multiparty wireless videoconferencing system involving two or more
wireless client telephony devices. In this application, two or more participants may set up
20 a'number of video communication links among themselves. There is no centralised control
mechanism, and each participant may decide what links to activate in a multiparty
conference. For example, in a three person conference consisting of persons A,B,C, links
may be formed between persons AB, BC and AC (3 links), or alternatively AB and BC but
not AC (2 links). In this system, each user may set up as many simultaneous links to
25 different participants as they like, as no central network control is required and each link is
separately managed. The incoming video data for each new videoconference link forms a
new video object stream that is fed into the object oriented video decoder of each wireless
device connected in a link relevant to the incoming video data. In this application, the
object video decoder (object oriented Video Decoding 11011) is run in a presentation

30 mode where each video object is rendered (11303) according to layout rules, based on the



nunber of video objects being displayed. One of the video objects can be
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Client tel ephony devices (11313, 113119811310, 11302) include personal
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i nt er pr edevicesn dhe digital ¥idgo camergmaxpnly capture digital video and pass it to the client
telephony device for compression and transmission, or it may also compress the video

itself using a VLSI hardware chip (an ASIC) and pass the coded video to the telephony
20 device for transmission. The client telephony devices, which contain specific software, -
receive the compressed video and audio signals and render them appropriately to the user
display and speaker outputs using the process previously described. This embodiment may
also include direct video manipulation or advertising on a client telephony device, using
the process of interactive object manipulation described previously, which can be reflected
25 (replicated on the GUI display) through the same means as above to other client telephony
devices participating in the same videoconference. This embodiment may include .
transmission of user control data between client telephony devices such as to provide for
remote control of other client telephony devices. Any user control data is transmitted back
to the appropriate client telephony device, where it is interpreted and then used to control
30 local video image and other software and hardware functions. As in the case of the ultra

thin client system application, there are various network interfaces which can be used.



30 local video inmage and ot her software and hardware functions. As in the
case of wiooishi4ara thin client system application, there HIEAUGNVI1226S
network interfaces which can be used. WO 01/31497. PCT/ AUOCO 01296 - 99-
Interactive Animation or Video On Demand with Targeted In- picture User
Advertising Figure 36 is a block diagramof an interactive video on demand
systemw th targeted user 5 video ad9®srtising. In this system a service
provider (; eg. live news, video-on-denmand (VOD) provider, etc.) would
uni cast or nulticast video data streans to individual subscribers. The

vi deo advertising can include nultiple video objects which can be sourced
separately In one instance of the video decOder a small video
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and %enEO cinent device: (11402) based on the client owner's (subscriber’s)y profile information.

A subscnber s profile information can have components stored in multiple locations such
as.in an online server library (11413) or locally on the client device. For targeted video
based advertising, feedback and control mechanisms for video streams and viewing
thereof are used. The service provider or another party can maintain and operate a video
20 server that stores compressed video streams (11412). When a subscriber selects a program
from the video server, the provider's transmission system automatically selects what '
promotion or advertising data is applicable from information obtained from a subscriber
profile database (11413) which can include information such as subscriber age, gender
geographical location, subscription history, personal preferences, purchasing history, etc.
25  The advertising data, which can be stored as single video objects, can then be inserted into
the transmission data stream together with the requested video data and sent to the user.
As a separate video object(s), the user can then interact with the advertising video
object(s) by adjusting its presentation/display properties)The user may also interact with
the advertising video object(s) by clicking, or dragging, etc.) on the object to thereby send

30 a message back to the video server indicating that the user wishes to activate some
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videoconferencing, various preferred network interfaces can be used.

In one embodiment of in-picture advertising, the video advertisement object may be
programmed to operate like a button as shown in Figure 37 which, when selected by a
20 user, may do one of the following: '

e Immediately change the video scene being viewed by jumping to a new scene that
provides more information about the product being advertised or to an online e-
commerce enabled store. For example, it may be used to change “video channels”.

e Immediately change the video advertising object into streaming text information like

25 subtitles by replacing the object with another that provides more information about the
product being advertised. This does not affect any other video objects in the displayed
scene.

e Removes the video advertising object and sets a system flag indicating that the user
has selected the advertisement, the current video will then play through to the end

30 normally and then jumpto the indicated advertisement target



25 subtitles by replacing the object with another that provides nore

i nf or matwopisheat the product being advertised. This doeCTatooaiissct any
ot her video objects in the displayed scene. Renoves the video adverti sing
obj ect and sets a systemflag indicating that the user has selected the
advertisenment, the current video wll then play through to the end 30
normal Iy and then junpto the indicatggiadvertisement target WO 01/31497
PCT/ AU00/ 01296 -101 Send a nmessage back to the server registering interest
in the product being offered for future asynchronous foll owup information,

Lhich . . Mo tional . . o |
Where 1 ho SR Bamesiog back tn BTt rét8ang et Yool sEMETRr BbE
only, cli Gifuid asyrcRidnbikefoldivap tinfoimati®is) Gvisich nfayoba ¢iat email ér &8 ladditibnal

sem transparent, or enable it to performa predefined aninmation such as
rotating istre@pingrvidesabiests, etca circul ar path. Another manner of using video

adverti si obj.ects, i1s,to.subsjdise.packet .charges or call harges for
users of thfrf %?@F? adyestising Bb’.cc‘llﬁ &mt@%ﬁr&?@@n&pg@pﬁ% o Bsor' s
vi deg adv%tﬁﬁldtge&%&ﬁ&o%w it8 "opafitP AAd trhalRait| ¥mieRRPSHeAE brCetlableditriong or

at the end of the call. Displaying an interactive video object prior to,
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interaction with the object. 15 Figure 37Figure 37 shows one enbodi nent of

i n-picture advertising the systemis . Wien an in-picture advertising
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o Pt datoficeds Aot idd 7 spitsoP Y videBLAS Bulng B Tof i e BRAGRIGE (51

(S 1603) tsporisbfedadalieinting dhst théendofthe ealli ng data is being received by the
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15  Figure 37Figure 37 shows one embodiment of in-picture advertising the system is . When
an in-picture advertising session is started (Instream Advertising Start S1601) a request for
an audio-visual stream (Request AV data stream from Server S1602) is sent from the
client device (Client) to a server piocess. The server process (Server) can be local on the
client'de'vice or remote on an online server. In response to the request the server begins

20 streamihg the request data '(Sl603) to the client. The While streaming data is being
received by the client it executes processes to render the data stream, and accepts and
responds to user interaction. Hence the client checks to see if the received data indicates
that the end of the current AV streaming has been reached (S1604). If this is true and
unless unless there is another queued AV data stream (S1605) to be streamed pending

25 completion of the current stream just ended then the in-picture advertising session can end
(S1606). If queued AV data streams exist then the server commences streaming the new
AV data stream (back to S1603). While in the process of streaming a data stream such that
the end of the AV stream has not been reached (S1604 — NO) and if a current advertising
object is not being streamed then the Server can select (S1608) and insert new advertising

30 object(s) in the AV stream (S1609) based on parameters including: location, user profile,

etc.. . If the server is in the process of streaming an AV data stream and an advertising
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clie e be nd domnl ded mhen eyi next
be CE#‘I é%ﬁatﬁ@hgbl P ﬁ%n ‘?‘hmPYI e‘eﬁﬁF?tI‘P“a 41397& g OHOWHP Ser ver
then wheg pkfendertaké&for 8Y6 F9 619@1311@ anew AV data (S1618) for streaming pending the

end of the current AV data stream. In a circumstance when the Server is on the client

device this may be queued and downloaded when the device may next be connected to an
online server. In the case whith a remote online Server then when the current AV stream is
20 completed, queued streams may then play (S1605 — YES). In the case of an immediate
action (81614 — IMMEDIATE) then a number of actions could be performed based on the
control information attached to the advertising object including: change animation
parameters for the current advertising object (81615 — ANIM), replace the current
advertisment object(s) (S1615 — ADVERT) and replace the current AV data stream
25 (S1617). Animation request changes (S1615 — ANIM) could result in rendering changes
for the object (S1620) such as translation or rotation, and transparency etc. This would be
registered for later followup as per (s1619) In the case of an advertising object change
request (S1615 — ADVERT) a new advertising object could be selected as before (S1608).
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20 conpl eted, queued streans may then play (S 1605 - YES). In the case of
an i medwatm@/siegt i on (S1614 - | MVEDI ATE) then a nunber ofPGRAU@vE29%0ul d be
performed based on the control information attached to the adverti sing

obj ect including: change. aninmation paranmeters for the current advertising
object (S1615 - ANIM, replace the current advertisnent object(s) (S1615 -
ADVERT) and replace the current AV dapg.stream 25 (S1617). Ani mation
request changes (S1615 - ANIM could result in rendering changes for the
obj ect (S1620) such as translation or rotation, and transparency etc. This
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nunber rnative “scenes co e avai | abl e atC any @i ven pornt.
Sel ect i storyhink such asby selegtibg whichsscens togdmipto disglay pet. Asninzber ofisltgnativeas t he
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aut hent varidusGhechBAisms GAEHS as &Y previohs sebétRMs,HES bBjects sSERIcRA! 41 pufsitioant ent
consunption and billing of usage. Figure 41 Figure 41 shows one
within the storyline the video is at.
15
Service providers may provide user authentication and access control to video material,
metering of content consumption and billing of usage. Figure 41 Figure 41 shows one
embodiment of the system where all users could register with the relevant
authentication/access provider (11507) before they are provided access to services (eg.
20 content services). The authentication/access service could create a ‘unique identifier’ and
‘access information’ for each user (11506). The unique identifier could be automatically
transferred to the client device (11502) for local storage when the client is online (eg. first
access to the service). All subsequent requests by users to stored video content (11510) via
a video content provider (11511) could be controlled with the use of the client system’s
25 user identifier. In one example of usage a user could be billed a regular subscription fee
which enables access to content for the user by authentication of their unique identifier.
Alternatively in a pay-per-view sitatuin billing information (11508) can be gathered
through usage,. Information about usage such as meteringmay be recorded by the content
provider (11511) and supplied to one or more of Billing Service Provider (11509) and
30 Access Broker/Metering Provider (11507). Different levels of access can be granted for

different users and different content. Per previous system embodiments wireless access



enbodi mrent of the systemwhere all users could register with the rel evant
aut hentic?;dﬁr/y gﬁcess provi der (11507) before they are prci,\e'lglﬁ%oﬁ,gﬁgss to
services (eg. é content services). The authentication/access service could
create a "unique identifier' and " access information' for each user
(11506). The unique identifier could be automatically transferred to the
client device (11502) for |ocal storqgg when the client is online (eg.
first access to the service). Al su %quent requests by users to stored
vi deo content (11510) via a video content provider (11511) coul d be
controlled with the use of the client systems 25 user jidentifier. In one
exanpl e &puld dggehigvadsiarmultipledways, Biguredil showspne instanes of acenss & the elienthi ch
enabl es t [ | Qip: thelr_unique
dont 11 0PVIEE T} 1SR FibRh e IreE BIFRE (VSR 0TTRE Ttal WPirpless Pkt 110
(11508) cﬂslgpwgmlmgeiddesb tabdess! 4d thes gice pmfiqlugmd( ?rlézgﬁguﬁméaamanml oien as
met eri ngmay be recorded by the coptent rovi der n upplied to
one or nEfregforgfl1p mgn%éaxeﬁug@gpmelmew BERRSY 2 NS lsa"JﬁA t,device may

Br oke/ Nﬁ&s%r»'bﬁﬂ tie RX&QE?&I ?\Q&Eﬁné:jéf 15975 i rélgg}iﬁ{esto aiff abéess n‘gﬁﬂ {B%hg" ant ed

for different users an erent- cont ent. previ ous system enbodi ments
wi 1 el esscantents AnNddléd bit Stre@nTeahlUsaOdebaad by -11604 as previtnesly desceibed] and)

[ tipl Fi Al sh ' f f t,h I ent
A T S M DU I N TR U
Transm t ¥RY accedslcohiodl My cﬁ%ilﬁh%‘ébﬁ?& nﬁ?ﬁﬂéscah%éiﬁiﬁirﬁe?ﬁé@r ‘ﬁ@aé&ﬁ%ﬁﬂ%lﬁc%ﬁl a

LAN I ntranet. or Internet con ' 11513) not excluding wrel ess

ectio
access amayitien beBhld arllicemsed die thirkpantias for advegising/promotienglpuepnses. In order

Br oker/ Met.erin 07) in real-ti,ne to.,gain access rights,tq the

cont Sft B igjpididkes biRg hed UrdeE Tondain® sutini o5 HHakhd St vg SeiPis s
descri begrediatsly [dessibed dint &lditisre fNthid, tahhprotése Tor iniihe¢lg GramdingRiRatifagsab| e as
previ ously described (11503). The access control and or billing service
provi derensadedviden eanbesed as dessrbpd pievePsle which may then be sol d or

licensed to third parties for advertising/pronotional purposes. In order 10
to inplenent billing and usage control, a suitable encryption nethod can be

iy el yViER RHRArdSIt BPRERIES ncoded vi deo can be used as descr bed
prev 5 § US)\X intc\tgcqlev% v'?‘ co 1 IE: imsaiyrb% c%r“%(pa%g Tather than streamed to a device so that it can
be viewed offline or online at any time as shown in Figure 38. A downloaded video file
still preserves all of the interaction and dynamic media composition capabilities that are
provided by the online streaming process previously described. Video brochures may
include menus, advertising objects, and even .forms that register user. selections and
20 feedback. The only difference is that, since video brochures may be viewed offline,
hyperlinks attached to the video objects may not deéignate new targets that are not located
on the device. In this situation, the client device could store all user selections not able to
be serviced from data on the device and forward these to the appropriate remote server the
next time the device is online or synchronised with a PC. Forwarded user selections in this
25 manner may cause various actions to be performed such as providing further information,
downloading requested scenes or linking to requested URLs. Interactive Video Brochures
can be used for many content types such as Interactive Advertising Brochures, Corporate
Training Content Interactive Entertainment and for interactive online and offline
purchasing of goods and services..
30



15 An interactive video file my be downl oaded rather than streaned to a
devi ce swotohaiqssrt can be viewed offline or online at anyCoiAtwoas29hown in
Figure 38. A downl oaded video file still preserves all of the interaction
and dynam ¢ nedia conposition capabilities that are provided by the online
stream ng process previously described. Video brochures may include nenus,
advertising objects, and even forns-1fst regi ster user selections and 20
feedback. The only difference is that, since video brochures may be vi ewed
offline, hyperlinks attached to the video objects nmay not designate new
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client's pl ager woul d decode the bitstream (as previ ouslé descri bed) and

render ebjectf(B1247 — NQ@nthen thmplayer qoutinyes tozea) frony thefatafi 70D dhide t he
d of . 05 -1. cul ' 170 th
ol ayer WATiiefots St oviddr Wik B8 schib s 16 - ES) /28 GyjbdiBbhurol Bifdn 1

execut ewasgtol peuﬁmgxnrxﬁubhﬁrmgox?tdpegnigﬂ @R1709 - FES) dien if ﬂs:klméx) isfoiitiﬁe (&em2 rrgy 10
I nteract .\ obj ects gs defjne t he opject co ols. If t er does
not int—eﬁi@%ﬁq%ﬁ?{m dafpsotldhs sen ip the ﬂeﬁnq mwrt(gim)asa@ﬁr%%ffi#ﬁ@g to
readsf r@ride NigY eh teSrofm ddh¥dhid Vel stdrB& for later upload (S1715) when the device

is back online. If the object’s control action was a JumpTo behaviour (S1713 — YES) and

the control specified a jump to a new scene then the player could seek to the location of
the new scene in the data file (S1710) and continue reading data from there. If the control
specified a jump to another object (S1714 — OBJECT) then this could cause the target
20 object to be replaced and rendered, by accessing the correct data stream in the scene as
stored in the data file (81717). If the object’s control action was to change the object’s
animation parameters (S1716 — YES) then the object’s animation parameters would be
could be updated or actioned depending on the parameters specified by the object control
(S1718). If the object’s control action was to perform some other operation on the object
25 (S1719- YES) and all the conditions specified by the control are met (S1720 — YES) then
the control operation is performed (S1721). If the object selected did not have a control
operation (s1719 — NO or s1720 - NO) then the player can continue reading and rendering
the video scene. In any of these cases, the action request can be logged and notification
can be stored for later upload to the server if offline or transferred directly to the server if

30 online.



user interacts wwth an object within the scene (S1707 - YES) and the object

control agd s to performa submt a form operation (P'i[llY - S) then
if the usgerrélmsklg%flii ne (S1712 - YES) then the formdata cou ; oeomsngr:?t to

the online server (S171 1), otherwise if offline 15 (S1712 - NO then the
formdata could be stored for |ater upload (S1715) when the device 1is back
online. If the object's control actiqgoﬁqs a JunpTo behaviour (S1713 - YES)
and the control specified a junp to ew scene then the player could seek
to the location of the new scene in the data file (S 1710) and conti nue
reading data fromthere. If the control _specified a.junp to another object

(S1714 - Figmeed9Figurecdd shows angiembodiment of frteragtivpeVideo Bypsluwe forqadyertisingl aced -
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stored for later upload to the server if offline or  transferred difectly to

t he serveontiol acgon,ofiri examphOtite] hsr4emnldchicinvoOB0 (D1865) widéh Togldr baveoFi gur e
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oor orfe BRpTET BB TER ool MGG sorpIRiRE T RRESEnd o Y Bl e *"-
pur chasi gy abéhe &0 MHdidatedv by \theGoritRIl Yatdntdlers (BE806yES 1897y €T1AS coaldactmtdih ayi ng
comrenced (S1801). The introductory scene could play (S 1802) which could

consi st Beitiple pbjsets, fopexample dscapld abtain 7 Mepgpbjest duayigatien cantreliwiigh obj ect
8 VI de0ue@loufd sefler (¥160RY Kﬁ{/yutﬁﬁté;é el OBYE(STEBD) 143 0f. ARSIk Sould

par anet er ani mat| ons ontrol data, for exanple

A, B andin@raxuvith eooether objectp fort éxampleg At (S18dt), svhich abuldrhavbe behiamiowr ¢ ng - -
ggjdeﬁhi P ﬁl%{pegg_ gg gtggpeercﬁic(j: sgg&e8&%)812,-r§ﬁlljielrn e uelxgmlpfét s%%%v%t th\émutsgr Gowd Obj_ ect.
' select the Menu option again (S1814) to return to the main scene (S1815, S1816). Another

user interaction could be to drag object B into the shopping basket shown (S1817) which

can cause the execution of another object control that was conditional on overlapping
objects B and the shopping basket to register a purchase request by setting the state of
20 appropriate user flag variables (S1818) and also cause object animation or change (S1819,
S1820) based on the dynamic media composition where in the example the shopping
basket is shown full. The user could interact with the shopping basket object (S1821)
which may have a jumpto behaviour to a check out transaction and information scene
(S1822, S1823) which could show purchases requested. The objects displayed in this
25 scene would be determined by the dynamic media composition based on the value of the
user flag variables. The user may interact with the objects such as to change their purchase
request state on/off by modifying the user flags as defined by the object control parameters
which would cause the dynamic media composition process to show selected or unselected
objects in the scene. The user may alternatively choose to interact with the the buy or
30 return objects which may have Jumpto new scene control behaviour with the appropriate

scenes as targets, such as the main scene or a scene to. commit the transaction (S1825). A



control action, for exanple the user could click on B (S 1805) which could
have a 1Wwg'esrwio” hyper link, control action to stop pl adTaUedma2esur r ent
scene and'start playing the new scene as indicat.ed by the control
paranmeters (S 1806, S 1807). This could contain nultiple objects, for
exanple it could obtain a Menu object for navigation control which the
user could select (S 1808) to returnfigg-the main scene (S 1809, S 1810).
The user could interact with another object, for exanple A (S1811), which
coul d have a behaviour to 15 junp to a another specific scene (S 1812, S

1813). In th anpl e _sho h racould .sele onk ain
( 818)14) oprgmmifed At Beon ARl pf, Yoret & Ehé’l‘gfgf d%ﬁ%ﬁ%".fhﬁ‘%oﬂf\’/ﬁ Iiser o 10!
| Nt er ackéer 6:060uild b uplPadédP® Bbjseer A feal-Bme Tor flreRake/tfedibalthbrilionif (S
1817) which can cause the execution of another object control that was

condi t i elient dewicepaline Selasting the) tawn ebjest sauldinmpdn emonfigmaienicene 8182di ster a
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on tise gemdifing videdi playedmfesiridsactiol @hneplétsd ($1824xanpl e. the shopping basket
I's shown full. The user could interact with the shoppi ng basket object (S
1821) which may have a junpto behaviour to a check out transaction and

i nformati on scene (S 1822, S 1823) which could show purchases requested.
The objects displayed in this 25 scene woul d be deterni ned by the dynamc
medi a conposition based on.the value of the wuser flag variables. The user
may interact with the objects such as to change their purchase request
state on/off by nodifying the user flags as defined by the object control
paraneters which woul d cause the dynam ¢ nmedia conposition process to show
sel dét eDistribrigioncMadels-apel OME @B, The user nmy alternatively
choose to interact with the the buy or 30 return objects which may have
Junpt o Hberesare numerays distriusionvnenhanism for dhkivery of @hitstream te @aolignt devieaar get s,

such as.the.main sce or, scgpe to. cqmm.t the transacii,on (S 1825). A WO
01 3140 PR Syieab i teior” BE oot sy Phclon 1o e ORAL UBBot Wi, The
client @aNneeonntctitn o de@ick Gihd|caipactumbdia dtdrayecdevices VEonteit dedivesy &m bl oaded
to the server .in real-time for purchase/credit_authaqrization jf  client

devi ce HWiatedeeithsg Ib§éb¢ ﬁbelttrﬁs’—vyﬁwroqjj thet nefwarky TheRembinatioas idliémbmm M e
( 81§§7, meEﬂﬁﬁ{?x il abiVer} Bitidddd Hr86{de Qufnir Af R81IVEP indddisCORB shiéh hoddl ver (S

1826) wth an
client initiated delivery is on-demand streaming in which one embodiment refered to as on

demand streaming which provides a channel with low bandwidth and low latency (eg.
wifeless WAN connection) and the content is streamed in real-time to the client device
where it is viewed as it is streamed. A second model of content delivery is a client initiated
20 delivery over an online wireless connectionwhere content can Be quickly dbwnloaded in
entirety before playing such as using a file transfer j)rotocol, one embodiment provides a
high Bandwidth, high latency channel in which the content is delivered immediately and
subséquenty viewed. A third delivery model is a network initiated delivery in which one
embodiment provides low bandwidth and high latency, the device is said to be “always
25 on” - since the client device can be always online. In this model, the video content can be
| trickled down to the device overnight or other off-peak period and buffered in memory for
viewing at a later time. In this model, the operation of the system differs second model
abm)e (client initiated on-demand download) in that users would register a request for
delivery of specific content with a content service provider. This request would then be

30 used to automatically schedule network initiated delivery by the server to the client



5 remai ning video played after transaction conpleted (S1824). 1 o

Distri butmlpﬁml s and DMC Qperation There are nunerous qj(ﬁhfﬁog}dﬁsvgn
mechani smfor delivery of a bitstreamto a client device "including:

downl oad to desktop PC with synchronisation to the client device, wreless
online connection to device and conpact nedi a storage devices. Content
delivery can be intiated either by tt'ﬁ)ﬁql I ent device or by the network.
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provi de a nunber of delivery nodels. One such nodel <client initiated
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to the remote server (S1906) from the client. The server can establish and start a PULL
connection (S1908) which can strearh data to the client device (S1910). During streaming
the client decodes and renders the bitstream as well as takes user input as previously
described. As more data is streamed (S1912 — YES) the server continues to stream new
20 data to the client for decoding and rendering, this process can include interactivity and
DMC functionality as described previously. Normally when there is no more data in the
stream (S1912 — NO) the user can terminate the call from the client device (51915 —
PULL) but the user may terminate the call at any time. Termination of the call will close
the wireless streaming session otherwise if the user does not terminate the call after the
25 data has finished streaming the client device may enter an idle state but remain online. In
an example of a network initiated wireless streaming session (S1903 — PUSH) the server
could call the client device (S1902). The client device could automatically answer the call
(S1905) with the client establishing a PUSH connection (S1907). The establishment
process may include negotiation between the server and the client regarding capabilities of
30 . the client device, or configuration or user specific data. The server could then stream data

to the client (S1909) with the client storing the received data for later viewing (S1911).



exanple in constant rate connections). Users could be nade aware that the
request egtodaspg97has been fully delivered by signalling t®orssums/orisa a

vi sual or audiable indication so that they can then view the requested
data when they are ready. 10 The player is capable of handling both the
push or pull delivery nodels. One enbodi nent of the systemoperation is
shown in Figure 40. A wireless streanqpgg session can be comenced (S 1901)
by either the client device (S 1903 - PULL) or by the network (S 1.903 -
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etc, in real-time, whereas in the other two models, the local client can handle the user

interaction and perform DMC as the user may view the content offline. Any user
interaction data and form data to be sent to the server can be delivered immediately if the
client is online or at an indeterminate time if offline with subsequent processing

20 under_taken on the transferred data at an indeterminate time..

Figure 42 is a flowchart depicting one embodiment of the main steps a wireless streaming
player/client performs in playing on demand streaming wireless video, according to the
present invention. The client application begins at step s2001, waiting for a user to enter a
25 URL or phone number of a remote server, at step s2002. When the user enters the remote
server URL or phone number the software initiates at step s2003 a network connection
with the wireless network (if not already connected). After connection is established the
client software requests data to be streamed from the server at step s2004. The client then
continues processing the on demand streaming video until the user requests a
30 disconnection, when at step s2005, the software proceeds to step s2007 to initiate a cail

disconnect with the wireless network and remote server. Finally the software frees any
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constrained and may operate in a different manner to unicast models. In a wireless

environment, it is likely that multicast and broadcast data will be transmitted in separate
channels. These are not purely logical channels as with packet networks, instead these may
20 be circuit switched channels. A single transmission is sent from one server to multiple
clients. Hence user interaction data may be returned to the server using separate individual
unicast ‘back channel’ connections for each user. The distinction between multicast and
broadcast is that multicast data may be broadcast only within certain geographical
boundaries such as the range of a radio cell. In one embodiment of a broadcast model
25  ofdata delivery to client devices, data can be sent to all radio cells within a network, which

broadcast the data over particular wireless channels for client devices to receive.

An example of how a broadcast channel may be used is to transmit a cycle of scenes
containing service directories. Scenes could be categorised to contain a set of hyper-linked
30 video objects corresponding to other selected broadcast channels, so that users selecting an

object will change to the relevant channel. Another scene may contain a set of hyper-
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cycle of scenes containing service directories. Scenes could .
cat egor ReWANicestcsrhrapdeast channebto juppeto- by attiseting any hyperlinks associated with

video objects.

One way in which DMC can be used to customise the user experience in broadcast is to
20 monitor the distribution of different users currently watching the channel and construct the
outgoing bit stream defining the scene to be rendered based on the average user profile,
For example, the selection of in-picture advertising object may be based on whether
viewers were predominantly male or female. Another manner that the DMC can be used to
customise the user experience in a broadcast situation is to send a composite bit stream
25 with multiple media objects, without regard for the current viewer distribution. The client
in this case selects from among the objects based on a user profile local to the client to
create the final scene. For example, multiple subtitles in a number of languages may be
inserted into the bit stream defining a scene for broadcasting. The client is then able to

select which language subtitle to render based on special conditions in the object control
30 data broadcast in the bit stream.
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on a user
15 ranges using wireless LAN interfaces, monitoring devices (11602) are also able to transmit

remote video over long distances using standard wireless network infrastructures such as:

telephone interface over using TDMA, FDMA, or CDMA transmission using PHS,GSM

or other such wireless networks. Other access network architectures can also be used. The

monitoring system can have intelligent functions such as motion detection alarms,

20 automatic notification and dial out on alarm, recording and retrieval of video segments,

select and switch between multiple camera inputs, and provide for user activation of

multiple digital or ahalogue outputs at the remote location. Applications of this include

domestic security, child monitoring and traffic monitoring. In this last case live traffic
video is streamed to users and can be performed in a number of alternative ways:

25 a. The user dials a special phone number and then selects the traffic camera
location to view within the region handled by the operator / exchange.

b. The user dials a special phone number and the users geographic location

(derived from GPS or GSM cell triangulation for example) is used to

automatically provide a selection of traffic camera locations to view with

30 possible accompanying traffic information. In this method the user may be able
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that are travelling on that route and alert them.

Electronic Greeting Card Service

20 Figure 44 is a block diagram of one embodiment of an electronic greeting card service for
smart mobile phones 11702 aﬁd 11712 and wirelessly connected PDAs. In this system, an
initiating user 11702 can access a greeting card server 11710 either from the Internet
11708 using a Internet connected personal computer 11707 or the mobile phone network
11703 using a mobile smart phone 11706 or wirelessly connected PDA. The Greeting

25 Card server11710 provides a software interface that permits users to customise a greeting
card template selected from a template library 11711 stored on the server. The templates
are short videos or animations covering a number of themes, such as birthday wishes,
postcards, good luck wishes, etc. The customisation may include the insertion of text and
or audio content to the video and animation templates. After customisation, the user may

30 pay for the transaction and forward the electronic greeting card to a person’s mobile phone
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traffic cgﬁ%ggﬁA#ﬁcation to viewwthin the region handlegwagkﬁﬁ%ﬁg%erator
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| ocations to view with 30 possible ad@dﬂﬁanying traffic information. In
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for smart nobbil e phones 11702 and 11712 and wirel essly connected PDAs. In

this sysneworkte theapplication genvicerpravidenASBn I ot step sl 0P; dha hyey waatsosisever
11710 e {hrég'rov&{ IR QoenténQ,t e NEdr may capture live video or obtain video content from any

of a number of sources. This video content is stored in a file at step s2103, and is

15 uploaded, at step s2105, by the user to application service provider and is stored by the
greeting card server. If the user does not want to use their own video content, step s2102
proceeds to step s2104, where the user selects a greeting card / email template from the
template library which is maintained by the ASP. At step s2106 the user may opt to
customize the video greeting card / email, whereby at step s2107 the user selects one or

20 more video objects from the template library, and the application service provider inserts,
at step 2108, the selected objects into the already selected video data. When the user has
completed customising the electronic greeting card / email, the user enters at step s2109
the destination phone number/address. Subsequently the ASP compresses the data stream
at step s2110 and stores it for forwarding to a streaming media server. The process is now

25 complete as indicated at step s2111.
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stored in a file at step s2103, and is 15 upl oaded, at step s2105, by the

user to.a tio Vi ce rovi der .an red b e reetj card
corver JORF BrkEinedl f Tt BiCHRN 1% B dotal anrls rotming ol vidsgs o
$2102 Rﬁ%@ﬁﬁéﬁnfoﬁd§h€iﬁu§@1'%o Y48 e Iﬂié‘mb'tséﬁtosﬁio%ﬁlt éorﬂ;t) Wb atdched $¢thad /
emai | tenplate fromthe tenplate |ibrary which is maintained by the ASP.

At dbepwislesodemestigsnstworky Thpse music vidsos iwan hanhbe vireharedgtoc cliery deaice /
emai |, (@E.eﬁﬁpsyorakvegagl% S()%r%pqgmé I;ievw et[latsﬁ ﬁgssm?e (eassocronnectlwty A software

management system running on the local computer server manages the library of videos,
and responds to client user commands from the client device/PDA to control the streaming
proceés.

20
There are four main components to the server side software management system: a
browsing structure creation component; a user interface component; a streaming control
component; and a network protocol component. The browsing structure creation
component creates the data structures that are used to create a user interface for browsing

25 locally stored videos. In one embodiment, the user may create a number of playlists using
the server software; these playlists are then formatted by the user interface component for
transmission to the client player. Alternatively, the user may store the video data in a
hierarchical file directory structure and the browsing structure component creates the
browsing data structure by automatically navigating the directory structure. The user

30 interface component formats browsing data for transmission to the client and receives

commands from the client that are relayed to the streaming control component. The user



20 nore video objects fromthe tenplate |library, and the application
service preyi } nserts, at step 2108, the sel ected obj | he

al ready se eggi{giideo data. Wen the user has conpletede@%Q?gﬁ%QF%b t he
el ectronic greeting card / email, the user enters at step s2109 the
destinati on phone nunber/address. Subsequently the ASP conpresses the data
stream at step s2110 and stores it [qutormarding to a stream ng nedi a
server. The process is now 25 conpleté as indicated at step s2111. WO

01/ 31497 PCT/ AU00/ 01296 -115 Wreless local |oop stream ng video and

ani mati on  syst em Anot her apflication Is for wireless access to corporate

audi o- vi PlaYi back gontrols mey inclugdes standasd’fungtions sugh a5 plasr start, pavse 5P, oPel ess

access tq.awdi 0-Vv] t ' u ' Vi e ] j.C

ot r onmelse & B abmEtl M Sob TRttt Colnfonellt Tnners WCHDuIshe BB b,
bandw dt Hmbanittbehuﬁer piaglbelwkrceatwlg irstb es:astoﬁtfmnitslrmhk ﬂ;b mﬂaﬂd ghatt;am leliexit ] -
costs. Stream i qual ity video uses hi I.n andwi, dth, so can be a
chal | engasemtferfna% msﬁ'gg%%fm.comwn&p%a hiﬁﬁ‘étﬁmﬁqrﬁﬁn@lss gherlgawwg in

t hese sCi Qﬂm : | i pi cal .
w de gf eg&ir(il'gt&é\%r cotﬁﬁgéa??%é\lpgoﬁgpﬁggg@% %ﬁ-mkre %lég bggp%l/lgfd@gﬁheg%%?/p gar%% this
has beenlf ehdterambpdiment] there sawi separatiam ofrimctionvin eheedieny safbvarey agnthag t he

data to the client, device ove i gh capacity local. | 0o r privat

it ol easvidha S plae egliaihet e Sher SaBdRce, tpr il el B wfi a8 Poca

Wi T el essygd iR cohpateht Forhe A brotvsiizClats G RakiStom MaHiiaf unddlS@odr om
the Internet onto a |local conputer attached to a 15 wireless donestic

net wor k. dirertlydyrthe videg deeader/playert hen be streamed to a client device (eg.
PDA wear abl e conputing device) that also has wireless connectivity. A
software nmanagenent systemrunning on the |ocal conputer server nanages
the |i br Thig applicatios dsmostanitable fardmplenientation ém Homestic TR applivation
client.device/ PDA to control the streanming process. 20 There are four nain
conponenfed {raining of o ptertaigment PIERSHRr EoneXapblfent tephnigian mayppsidheg '-

St T UCT UT & ifiohitibR To SBERP AR -vistaltffhing We&rdAE 6n HOWPABTERir ofadihdt SAELIY

control
device without having to move away from the work area to a computer console in a

15 separate room. Another application is for domestic users to view high quality audio-visual
entertainment while lounging outside in their patio. The back channel allows user to select
what audio video content they wish to view from a library. The primary advantage is that
the video monitor is portable and therefore the user can move freely around the office or
home. The video data stream can as previously described contain multiple video objects

20 which can have interactive capabilities. It will be appreciated that this is a significant
improvement over known prior art of electronic books and streaming over wireless

cellular networks.

Object Oriented Data Format

25 The object oriented multimedia file format is designed to meet the following goals:

e Speed — the files are designed to be rendered at high speed

¢ Simplicity — the format is simple so that parsing is fast and porting is easy. In addition,
compositing can be performed by simply appending files together.

o Extensibility — The format is a tagged format, so that new packet types can be defined

30 as the players evolve, while maintaining backwards compatibility with older players.



conponent; and a network protocol conponent. The browsing structure

creati onwooarspayrent creates the data structures that are RERAUOIIeate a
user interface for browsing 25 locally stored videos. In one enbodi nent,
the user may create a nunber of playlists using the server software; these
playlists are then formatted by the user interface conponent for

transm ssion to the client player. Ajltgenatively, the user nay store the
video data in a hierarchical file directory structure and the browsi ng
structure conponent creates the browsing data structure by automatically

navi gatln t he..diregtor stru re, nant. f or mat s
br owsi ng f’ggﬂﬂ?—fﬁ\ Baﬁ&#]o& ngt}g t?%ﬁt“s %H&égggeée\?@gu&%bn BRaS 8 1 om
the cli entiofafiéxiBili §1ﬁh%§€ﬁbxifﬂlgtdh% fitdscad idecsmidsitbart oAREAL . The user WO
01/ 31497 PCT/ AUCQO 01296 116 pl ay back controls may i nclude "standard’
functions such as play start, pause stop, loop etc. In one enbodinent, the

user Gre & but the user
pl aybaczﬁéongroei S&BBE}?&; %@{sagg#l&f%@%&ﬁ%%ll%ng%%ggé%ﬁg%he client

user interface gty —SE LT vi=prqwser handl es the
browsing 5 fum o . L?‘re Sek-con ~rotrs—dr e handl ed by

t he video decoci?r‘?—p ayer. r%lﬁtsa lé%:dcéﬁ"bodl ment, there is no separation of
function in thewpOReNt sofft\gwi, uiighelRRort VI deo decoder/ pl ayer handl es all
of the user inflerface fun tlonahu itself. |n this case the user
interface conpABNORIbr mat 532tbm,m¢gn§d|hgxg data i nto a custorn f or mat
under st ood di regidy-—by—tHevid frt fAplication is
nost suitable f YTED enent ’E‘ﬁ‘%ﬁ”?‘ﬂ d?ﬁ?ﬁﬁée@ BB#%&#&@% plications,
~for training of entertai nrmgger@dyposes For exanple, a techrnician nmay use
the configuration to obhtdin audio-visual training materia 4 on howto
repair or adj uytﬂ’@m’éul ty 12bis wlmedhbijblmwm)gd,t(é&,ﬂDve awgy fromthe work
area to a COI’T'pl SO I5-separat 1 Aot pI ication is
for donestic u;@{: vi ewgnlbbtﬁ yd?frdl ogtﬁ Jrsiencd 6hak ai nrent whi | e

| oungi ng outsidle in their |gakdg) The back channel allows usdr to sel ect
what audi o video_content tlhey wish to viewfroma library 'he primry
advagt age is that the vi deo monitor is portabl e and therefore the user can
nove“freely around the office or

The file stream is divided into packets or blocks of data. Each packet is encapsulated

\;

within a container similar to the concept of atoms in Quicktime, but is not hierarchical. A
container consists of a BaseHeader record that specifies the payload type and some
auxiliary packet control information and the size of the data payload. The payload type
10 defines the various kinds of packet in the stream. The one exception to this rule is the
SystemControl packet used to perform end-to-end network link management. These
packefs consist of a BaseHeader with no payload. In this case, the payload size field is
reinterpreted. In the case of streaming over circuit switched networks, a preliminary,
additional network container is used to achieve error resilience by providing for

15 synchronisation and checksums

There are four main types of packets within the bit stream: data packets, definition
packets, control packets and metadata packets of various kinds. Definition packets are
used to convey media format and codec information that is used to interpret the data
20 packets. Data packets convey the compressed data to be decoded by the selected

application. Hence an appropriate Definition packet precedes any data packets of each



hone. The video data stream can as previously described contain nultiple

vi deo obj di/3387Whi ch can have interactive capabilities. pliyAtioblo1298
appreci ate tﬁat this is a significant inprovenent over known prior art of

el ectroni c books and stream ng over wireless cellular networks. Object
Oiented Data Format 25 The object oriented multinedia file format is
designed to neet the follow ng goal s:_us_Speed - the files are designed to
be rendered at high speed Sinplicity = "the format is sinple so that
parsing is fast and porting is easy. In addition, conpositing can be
performed by sinply appendi n%a!;/i | es, together. Extensibility - The format
is a taggaen ﬂasagg'pe,- Gontrol packetsy tha deline wendesing #pd [paimationnRaTameiersaCqul e

pl ayers I Vel ' ey ackwards conpatibility w th ol der

pl ayer s%%%“é%ﬂ}ﬁﬁg@ﬁWB%é% -117 Flexibility Flexibility - There
IS a separation of data fromits rendering definitions, permtting total
flexibility such as changing data rates, and codecs m dstreamon the fly.

ieca | Cogepusl! B bl b b oShifi £onb Lo bl *
bi t's, 5 Ungleangbraal Thx\%?ﬁii@n,bdaké ol SREAs SR et TDan Dplbd fousfie! gned.
| ong BYTE[] String, byte[0O] specifies length up to 254, (25 reserved)
| PO NT | stisams Thesei ymath stieamb iinteragttoi ggnedte the fiphl auditeyvistalExperienca thdtdgned
char, 8 hits gs'q/med char, (dx,dy) 5 The file streamis divided into
packet s %Fseﬂfeg R&VEWHat a. Each packet is encapsulated within a container

simlar to the concept of atons in Quicktine, but is not hierarchical. A
cont ai ner consists of a BaseHeader record that specifies the payl oad type

and SOMEA|] files start with a SceneDefinition block which defines the AV scene space into which
10 any audio or video streams or objects will be rendered. Metadata and directory packets
contain additional information about the data contained by the data and definition packets

to assist browsing of the data packets. If any metadata blocks exist, they occur
immediately after a SceneDefinition packet. A directory packet immediately follows a

Metadata packet or a SceneDefinition packet if there is no Metadata packet.
15

The file format permits integration of diverse media types to support object oriented
interaction, both when streaming the data from a remote server or accessing locally stored
content. To this end, multiple scenes can be defined and each may contain up to 200
separate media objects simultaneously. These objects may be of a single media type such
20 as video, audio, text or vector graphics, or composites created from combinations of these -

media types.

As shown in Figure 4, the file structure defines a hierarchy of entities: a file can contain
one of more scenes, each scene may contain one of more objects, and each object can
25 contain one or more frames. In essence, each scene consists of a number of separate
interleaved data streams, one for each object each consisting of a number of frames. Each
stream is consists of one of more definition packets, followed by data and control packets -

all bearing the same object_id number.



auxi | iary packet control information and the size of the data payl oad. The
payl oad tywpeisPedefi nes the various kinds of packet in thecvAemmoi296he one
exception to this rule is the SystenControl packet used to perform
end-to-end network |ink managenent. These packets consist of a BaseHeader
with no payload. In this case, the payload size field is reinterpreted. In
the case of stream ng over circuit swiyghed networks, a prelimnary,
addi ti onal network container is used to achieve error resilience by
providing for 15 synchronisation and checksuns There are four main types
of packets wthin the bit stream data packets, definition packets,

cont r ol Ram ﬁmf%t adat a packets of variaus kinds. Definition packets
are used to conve_¥ media format and codec information that is used to

i nt er pr eValidPagketal'YESpacket s. Data packets convey the conpressed data to
be decod I J1Caf | | tdal §9 ON
packet _prie dsEHER WS for BRMICH Wite T ARFASBRKER IS AP TIIR U 0T
gi ven dapaylbat ShiCaection Hefimeskié padketformetsi foethesratid packet dypts as listetiin the

par anet ersll ogcur . _after Definition but before Data Packets. Conceptually,

t he ol§j e&elloyfipg iabley data can be considered to consist of 3 main interleaved
5 streans of data. The definition, data, control streans. The netadata is
an.optional fourth stream These 3 main sireans interact to generate the
f | nal au imm‘.‘wu ::.__. : o -..?‘. - DY EIRE '._.,:. "{:i. :\':‘1 ...:_-::'r-, AII f’] LP >
start with @ S¢SCEDHEDEFNi onSdenelbefinition [ Difines scene ispack\prepasties space i ntp
whi ch 19—a-rn—y—¢§¥"i e NE‘“;J‘m: S-£aEB—0f— WWM&&&‘ I 2 — at a
and direftoty p DEQDEEN | VideaDafmition |, Dyfimes videp;format { sodec nrapegtiss,
contai nefl by thaUPIGCDEPN OJEALdibDefifitida e fnes E@di@%"éﬂxﬂt/_@b&%jﬂ_r@&r&?s the
data packets. If any netadata bl ocks exilst, they occur immediarely after a
SceneDef | ni 3i o TEXIREENA d TexDefigitipac dDefinesbaiit forgiay/ ¢arder prapestieshVet adpt a
packet of—a-Se¢ngPelintton—packet—if—tHerei-s—no—Metadata—jpacket—io—The
file for rrat4perrﬁwl?nt1§gr a'tgfﬂiﬁSff.'mHPQer Jefines; Yector, 8% SsE‘HHB‘ft/ (5’8?%"‘&
orientedl intefaction, both when streamingopdifesdata froma renote servey or
accessing locally stored

5 VIDEOKEY VideoKey Video Key Frame data

- 6 VIDEODAT VideoData Compressed Video data
7 AUDIODAT AudioData Compressed audio data
- 8 TEXTDAT TextData Text data

9 GRAFDAT GrafData Vector Graphics data

10 |MUSICDAT | Music Data Music Score Data

11 OBJCTRL ObjectControl Defines object animation / rendering

| properties
12 | LINKCTRL - Used for streaming end to end link
management

13 | USERCTRL UserControl Back channel for user system interaction

14 | METADATA | MetaData Contains meta data about AV scene

15 | DIRECTORY | Directory Directory of data or system objects,

16 | VIDEOENH - RESERVED - video enhancement data

17 AUDIOENH - RESERVED - audio enhancement data

18 VIDEOEXTN |- Redundant I frames for error correction

19 | VIDEOTERP Video Data Discardable Interpolated video files




content. To this end, nultiple scenes can be defined and each may contain
up to 20 te nmedi a objects simultaneously. These %% be of a
single neé)a t%%g such 20 as video, audio, text or vecto 6§§%ﬁpng%
conposites created from conbi nati ons of these nedia types. shown |n
Figure 4, the file structure defines a hierarchy of entltles. a file can
contain one of nore scenes, each scgﬁg may contain one of nore objects,
and each object can 25 contain one nore frames. In essence, each scene

consists of a nunber of separate interleaved data streans, one for each
object gach consisting of a nunher of anes. Fach streamis consists of
one of (028 d¢STREAMENPuckets, fol I owdndjyatmmd afigtreamtand| thp ataceof a [al |-
beari ngj the s@ne object id nunber. ;:anfr WO 01/31497 PCT/ AUCO 01296 -119-
Stream Bynt ax| Val i d Packet{ Types The BaYBWSHEYP allows for a total of up to
255 di f femgnt | RASKICDERNPES MGsie DRy ¢ )Deﬁﬁygﬁagicfa}mai section definesg the
packet rmat§ for the vallid packet types as |isted in the 5 follow g _
tabl e. Malde MBPa || FomtLibDefnE : i font library data Corment o0

SCENEDEFN:Seen FHAeS-SCeft—sSpace—p +H-es—+—VBECBEFN—
Vi deoDef | A5t 1 DREBLIT IR | qe R a0] | COREEOR SBBFY PEEOL2 AUDI CDEFN |
Audi oDeffTagf Tpn Defines agydio Tormat /7 | RpReRUE@Perites 3 TEXTDEFN
TextDeflLnitioh Defines te format / codes properties 4 GRAFDEFN

G af Definition Defines vector graphics format / codec properties 5

Vi DEG<E§ \ﬁifleﬁKey Vi deo Key Frane data 6 VI DEOCDAT Vi deoData Conpressed

Vi deo d DI ODAT Audi oDat a Conpressed audi o data 8 TEXTDAT Text Dat a
Text daskart BaseHeader is for packets that are shorter than 65536 bytes :

Description | Type'; | Comment - GRS R

Type BYTE Payload packet type [0] can be deﬁmtlon data or control

packet

Obj_id BYTE Object stream ID — what object does this belong to.

Seq_no WORD | Frame sequence number, individual sequence for each object

Length WORD | Size of frame to follow in bytes {0 means end of stream}

5 ong BaseHeader wnll support packets from 64K lm to OxFFFFFFFF bLes

iDSrigflon| Type ; JCommeat & SR o B DT 0]
Type BYTE | Payload packet type [0], can be deﬁmtlon data or control
packet _

Obj_id | BYTE | Object stream ID — what object does this belong' to
Seq no WORD | Frame sequence number, individual sequence for each object
Flag WORD | OxFFFF
Length DWOR | Size of frame to follow in bytes

D

System BaseHeader is for end-to-end network lmk management
Descrlptlon Type %‘Comment » T kadn

¥,
i;
-




9 GRAFDAT G af Data Vector G aphics data 10 MJSI CDAT Music Data Music Score
Data 11 GBldaBrke7Cbj ect Control Defines object aninmation / rersgesnigee
properties 12 LINKCTRL Used for streaming end to end |ink managenent 13
USERCTRL User Control Back channel for user systeminteraction 14 METADATA
Met aDat a Contains neta data about AV scene 15 DI RECTORY Directory Directory
of data or system objects, 16 VI DEOCENBR1~ RESERVED - vi deo enhancenent data
17 AUDI CENH - RESERVED - audi o enhancenent data 18 VI DECEXTN - Redundant |
frames for error correction 19 VI DEOTERP Vi deo Data Discardabl e

| nt er pofated—vtdepgiiid 31 I-\LLD—UJ.L!:JO — 12020 STREANVEND

| ndi cgt Yhd of Spygg; ﬁ??‘%‘%’ %Y? new stream 21 MJSI CDEFN|Misi c
Defin DEQbj&F NUS| BYTE wtObE&sﬁ@HmB&mrobjdamédatmwohgg ary dat i 23
OBJLIBAOIRL hject]ibCntrgl object/font library control - RESERVED
BaseHea d&:q_snort RYQRPa el?rams s¢mnmm:@he§, mdmdlal %eqsmnetfer eatcha»bms 36
byt es =——TL—¢ : ; T , can
bg defih ?ﬁ’én daj &’Q#Dcc i ' ' T - what
obj ect does th| s pel ong t|gDLB3G-ob %g Fr ame sequence nunber, indiyidual

sequence for eachl objiect IpnnLh ize of frame to fgllgm¢|n by:es (0
means efdtabsizeisGeiny0 bytes

SceneDefinition

- Descriptioii. Tyf)"é"f ey Comment R Aii}i b GRS
Magié BYTE[4] ASKY 0x41534B59 (use& for format vahdatlon)
Version BYTE Version 0x00- current
Compatible | BYTE Version 0x00- current - minimum format playable
Width WORD SceneSpace width (0 = unspecified)
Height WORD SceneSpace height (0 = unspecified)
BackFill WORD RESERVED - Scene Fill Style / colour
NumObjs BYTE How many objects in this scene
Mode BYTE Frame playout mode bitfield

Total size is 14 bytes

5
MetaData

 Deseription: | Typel 1 L Comment > 1 "‘M g 2 T B B
Numltem WORD Number of scenes/ﬁ'ames in ﬁle/scene (0 unspecified)

SceneSize | DWORD Size in bytes of file/scene/object including (0

unspecified)

SceneTime | WORD Playing time of file/scene/object in seconds (0 =
unspecified/static)

BitRate WORD Bit rate of this file/scene/object in kbits /sec

MetaMask | DWORD Bit field specifying what optional 32 meta data tags
follow.

Title BYTE(] Title of video file/scene - whatever you like, byte[0] =




5 Long BaseHeader wi || support packets from 64K up to O<FFFFFFFF bytes p~
fir . .V.~SI. t~'"SYS i:3~ Y ## ) r
DeSCrlTyp%’D%/rﬂF@ﬁpone .o.ntt v~ ~ oyt~ t ~riLL 4sl K9PCTﬁAg.00/%1yzg§< 'y'0
Type BYTE Payl oad packet type [0], can be defi n|t|on data or control
packet Obj id BYTE Cbject stream | D - what object does this belong to
Seg-no WORD Franme sequence nunber, ingdiyvidual sequence for each object

Fl ag WORD OxFFFF Length DWOR Size of 1%¥ame to followin bytes D S ystem
BaseHeader is for end-to-end network |ink managenent .Desi ti rip WO

01/ 31497 _PCT/ AUCO 01296 _-121 Type BYTE DataType = SYSCTRL Obj—i-dBYTE

hj ect stream ID - V\/nat Obj ddengibes th| s bel ong to Seq_no WORD Fr ang

|ur|UC| f m—
Zteg'?ﬁg'(lz'yp%re I\IF&YT%\INECWF% dt ¢ I%&lé[p]l% +0Dbj ;l(::?[ ?\S/p; Tot al| si ze

is 6 or stat@yt &5 YIB! | mcfeﬁubndaeéﬁmsxt:nwmﬂimwmmrent Magifc
BYTE[ 4] [ASKY = Ox41534B59 (used for format validation)Version BYTE

Ver si on |@aperighur r|@YTEGnmpatli bl e BYTE Ver si on xOO current - m ni m{m
f or mat ﬁm—e—Wﬁ“ YWORD S}f,’)'&fmectc"“ gdth—(O0—unspecried)
EncoderID | BYTE[] -
- BYTE -

Directory
This is an array of type WORD or DWORD. The size is given by the Length field in the

5 BaseHeader packet.

VideoDefinition
D] T e B T e e T
Codec BYTE Video Codec Type { RAW QTREE };
Frate BYTE Frame rate {0 = stop/pause video play} in 1/5 sec
Width WORD __Width Of video frame
Height WORD Height Of video frame _
Time DWORD Time stamp in 50ms resolution from start of scene (0 =
unspecified)
Total size is 10 bytes

10



Hei ght WORD SceneSpace height (0 = unspecified) BackFill WRD RESERVED -
Scene Fiwoo disydey / col our NunmObjs BYTE How many obj ects pax/Abecizsszene Mode
BYTE Frame pl ayout node bitfield Total size is 14 bytes 5 MetaData '.'dry'
- 'uiL L S xe =N d Ttpr'e L,y try uirwM L L 0, v s,y arkotw
~, {".,.. ., ~Descriptton;. Type Z, Numtem WORD } Nunber of
scenes/franes in file/scene (0 = unspegified) SceneSize DWORD Size in
bytes of filel/scene/object including (0 = unspecified) SceneTi mre WORD
Playing time of file/scene/object in seconds (0 = wunspecified/static)

BitRate I?iti.rate of this file/scene/object in kbits /sec MetaMask
DV\OQDBM&?—HLQ%CHLianm optional 32 neta data tags follow. Title

BYTE[] [MDesceiption’] T¢pe (1 | ©/ FCEiment VAL EVEL_ yOU, | Ka, -jhy:t_‘e'[Q]:-.;.:V\O"g1/31497
PCT/ AUODLOTD96:= -2 129 | engthSCeegtior BY T WiasEERAf edit i e . ; =

9] =
DOVR3YADPENbY ri ght BYTE[ ]

| engt h [RedecBYTE] BB Y@Eeat | oAudiodadee Aspy
Rat i Y06 t© ogert-B-BYTE B E——Dbrrectol Frs—$
array of FOPRE WoRDPSREDnorr) A Fort indi A Salmple R TR 0 e d I the

Fsize WORD Samples per frame
Time DWORD Time stamp in 50ms resolution from start of scene (0 =
unspecified)
Total size is 8 bytes

5 TextDefinition

 DescFiptian | Type - Comment TERFTETTT 0 R T HE TR

Type BYTE Type in low nibble {TEXT, HTML, etc} compression in
high nibble

Fontinfo BYTE Font size in low nibble, Front Style in high nibble

Colour WORD Font colour

BackFill WORD Background colour
Bounds WORD Text boundary Box (frame) X in high byte, Y in low byte

Xpos WORD Xpos relative to object origin if defined relative to 0,0
otherwise

Ypos WORD Xpos relative to object origin if defined relative to 0,0
otherwise

Time DWORD Time stamp in S0ms resolution from start of scene (0 =
unspecified)

Total size is 16 bytes



5 BaseHeader packet. VideoDefinition Descr " ... r ,.

, Type. s3ment . viption Codec BYTE Video Codec Type E }
Frate BYT?%rama rate (0O = stop/pause video play) in 1/5 Sﬂgg@%&%&
Wdth O video franme Hei ght WORD Hei ght O video franme Ti ne DWORD Ti ne
stanp in 50ns resolution fromstart of scene (0 = wunspecified) Total size
is 10 bytes 10 WO 01/31497 PCT/ AUOO/A?I&% - 123 Audi oDefinition
Description Type. Conment; .rj r. aNit .. :4f. .N~. .Y . Codec BYTE
Audi o Codec Type {RAW G723,, ADPCM} Format BYTE Audio Format in bits
7-4, Sample Rate in bits 3-0 Fsize WORD Sanpl es per frame Time DWORD Tine
starrp m%@eﬁ%‘é@!lutlon from start of scene (0 = unspeC|f|ed) Tot al size

is 8 byt RS I = T t ] o, in |ow
ni bbl e { PIVL ] c}="'cd' hresst on in . hlgh FH be e Fontlnfo BYTE Fopnt
size in Xﬁoﬁll bbl e W‘_(DRDt St Y KPob Relbti€etonobjbdteorigin if defined relative to 0,0
otherwise
Ypos WORD XPos relative to object origin if defined relative to 0,0
otherwise

FrameRate | WORD Frame delay in 8.8 fps
FrameSize | WORD RESERVED Frame size in twips (1/20 pel)- used for

scaling to fit scene space

Time DWORD Time stamp in 50ms resolution from start of scene

- Total size is 12 bytes

5 VideoKey, VideoData, AudloData, TextData, GrafData GrafData and MusicData

Descnptlﬁ“n Typeg,',} *Co’“ﬁﬁié € g 2 RS ";5i' 4:,*«32"1 - ‘? b iy
PO i i . LA ST C5 Uit I R
Payload - Compressed data

StreamEnd

[ T R T AT —
Desc tion, * e 4, -’ Comment e T dUES i . RRAY e
Ilp o :ryp § s ;?I?M -uﬁi“ r‘:‘g“l A -'.-?‘ AN %Z'y"g‘?@* .;'.:'i-:F-":-;E!{-" ’5%@'} :

StreamObjs BYTE How many objects mterleaved in the next stream
StreamMode | BYTE RESERVED

StreamSize DWORD Length of next stream in bytes

Total size is 6 bytes
10
UserControl
Descrlptlon Typene.a ":2_ ":'-}1'5 Comment ,} 3, ) ‘,”' e ;3,;;-,,;3 i,
“Event BYTE User data Type cg PENDOWN KEYEVENT

PLAYCTRL,




Col our WORD Font col our BackFill WORD Background col our Bounds WORD Text
boundar ywBay/3fdorane) X in high byte, Y in |ow byte Xpos PG@RVeEpazerel ative
to object origin if defined relative to 0,0 otherw se Ypos WORD Xpos
relative to object origin if defined relative to 0,0 otherw se Timne DWORD
Time stanp in 50nms resolution fromstart of scene (0O unspecified) Total
size is 16 bytes V\D 01/31497 PCT/ AUCﬁ))§)1296 - 124 G afDefinition
Description Type r' 'Co"nmenti" *', ' "'~'""" ' Xpos WORD XPos relative to
obj ect origin if defl ned rel atlve to 0,0 otherw se Ypos WORD XPos rel ative

t 0 obj eptE—o++etn eHretrretat t1 S gte W Frame
delay ih K%YS fps F?XH I ze Mﬁé&&%ﬁ"?ﬁ%ﬁé Tgté“’F?t?Eflp@““?l/ 20 pel)-
used fofFHiWeMl | NJ] WORD! SCEP&amBRE2 =K pRitlddORD Tine stanp in 50ns
resolutjion fromskart of sckne Total size is 12 bytes 5 VideaKey
Vi deoDatIaoWAncbli oI:a\MQRDext DaPaamGeaﬁbétmosam MJSI cData : Desci pt| Fi' Type
1" Co' npep—t | g W

: : = —Pay d -
Conpr esketdat a d WQ anEnhTmﬁgmﬂ ptsF%ancenmeB ;‘r#thedjb?‘?t. s .O? {::

Data BYTE[}* Optional field for form field data

Total size is 8+ bytes

ObjectControl

[ Discription . - |PType™. . - = [.CoMBent: =+ ~for - %, -i0 Lkuf GE
ControlMask | BYTE Bit field defining common object controls
ControlObject | BYTE (optional) ID of affected object
Timer WORD (optional) Top nibble=timer number, bottom 12

bits = 100ms steps
- ActionMask WORD | BYTE | Bit field actions defined in remaining payload

Params Parameters for actions defined by Action bit field
5
ObjLibCtrl
Desciription.:.. | Type - o » - - | Comment - .. .- 75w 7 0 g R R T
Action BYTE What to do w1th this object

1. INSERT - does not overwrite LibID location

2. UPDATE — overwrites into LibID location

3. PURGE —removes

4. QUERY - returns LibID/Version for Unique_ID

object
LibID BYTE Object’s index/number in the library
Version BYTE this object’s version number
Persist/Expi | BYTE Does this get garbage collected or does it stick around, 0
re = remove after session, 1-254 = days before expiry, 255
= persist
Access BYTE ] Access control function

Top 4 bits: Who can overwrite or remove this object,
1. any session at will (by LibID)
2. system purge/reset
3. by knowning the unique ID/ libID for object




, t f
il.
St r eanthj

r+&

BYTE RESERVED StreantSi ze DWORD Length of next streamin bytes
is 6 bytes 10 User Contr ol
data Type eg. PENDOWN, KEYEVENT,
-125 Key BYTE Paraneter

R nw} 01/3"1'497

E How many objects i nterleaved in the next stfeam

+

S

D AR

“y' -l F

1

’ ~+.

Description T:ypei

Keycode va

~'4
96

~,yxy.~ 1 el
{~7: Yeraudon

7~ L,yp r jam
e ~'Y'"r.t,,'," 445x.

Tot al

PLAYGER
ue / Start / Stop / Pause

R.

é% r eanivbde

si ze

Coininerit Event BYTE User
RL, WO 01/ 31497 PCT/ AUOO 01296
H Wor d

WORD Paranmeter 2 =X position Lowrd WORD Paraneter 3 =Y posi t| on Ti me WORD

al

ni ng
obj ect
15

pay| oad

Ti mest anp—= re_nJ.l.r:rbaL_?.f_au.J_ua.t_ed_abJ
field fof formfie[d data Tofal 4i pever RESEBVELY  (pj cctControI a}
Mdesc' ri hon : T '|0 ': Conir{ 8itt 3r Gan thenesen|tramsifesthic @hjectf toc pupther
common opject contfols Cont | beadhing (=YBS)E (optional) 1D of affected
Ti mer WORD (optionpl) Top ni bBite2:t Care thenusep directiyo iplaythiis from tise liblabp
steps ActionMask WORD | BYTE| Brds=f ¥Boyf actions defined in-renaining
Par anms . Paranetprs for aclpans RE&ERVED by Action bit field
Bit 0: RESERVED
UniquelD . | BYTE[]} Ungiue ID/label for this object
State DWORD?? | Where did you get it from/how, many hops, feeding time
7 else it dies

1. Hop count

2. Source (SkyMail, SkyFile, SkyServer)
3. time since activation

4. # Activations




5 QojLIbCrl t Coment ' ¢ " Action BYTE What to do with this object 1.
| NSERT - widew3msr overwite LiblD location 2. UPDATE - opetrmigob/geé Nt O
LibI D | ocation 3. PURGE - renpves 4. QUERY - returns LiblDNersion for
Uni que-1 D object LiblD BYTE Qbject's index/nunber in the |ibrary Version
BYTE this object's version nunber Persist/Expi BYTE Does this get garbage
collected or does it stick around, O.13e.= renove after session, 1-254 =
days before expiry, 255 persist Access BYTE . Access control function Top
4 bits: Wio can overwite or renove this object, 1. any session at wll
(by LiblD) 2. system purge/reset 3. by knowning the unique ID/ |iblD for
obj ect \emiaftits’ PCT/ AU00/ 01296 -126 4. never / RESERVED Bit 3: Can the
user transfer this object to another, beaning (1=YES) Bit 2: Can the user
direct!| yB4gseHgaddri S fromthe library (Yes=1/ No) Bit 1: RESERVED Bit O:

RESERVED_Unj uel D BYTE Un jue I D/ I abel for this object
ThL1Js is the container for all information packets in the stream.

5 Type-BYTE .
Description — Specifies the type of payload in packet as defined above
Valid Values: enumerated 0 —255, see Payload type table below

Obj_id - BYTE
10 Description — Object ID — defines scope - what object does this packet belong to.
' Also defines the Z-order in steps of 255, that increases towards the viewer.
Up to four different media types can share the same obj_id.
Valid Values: 0 - NumObjs (max 200) NumObjs defined in SceneDefinition
201-253: Reserved for system use
15 250: Object Library
251: RESERVED
252: Directory of Streams
253: Directory of Scenes
254: This Scene
20 255; This File

Seq_mo - WORD
Description — Frame sequence number, individual sequence for each media type within an
object. Sequence number are restarted after each new SceneDefinition
25 packet.
Valid Values: 0 — OxFFFF

Flag (optional) - WORD
Description — Used to indicate long baseheader packet.
30 Valid Values: OxFFFF



State DWORD?? Where did you get it from how, many hops, feeding time ??
el se it diga§oessiadopr count 2. Source (SkyMail, SkyFile, Sk . time
Sl nee act P glIE P O ons 1t O 01 31407 PCT) ALoo! askolzss:
Semantics BaseHeader This is the container for all information packets in
the stream 5 Type - BYTE Description - Specifies the type of payload in
packet as defined above Valid Val ues:pgnuner at ed 0 -255, see Payl oad type
table below Obj _id - BYTE 10 Description - Cbject ID - defines scope -
what object does this packet belong to. Al so defines the Z-order in steps
of 255, that increases towards the viewer. Up to four different nedia
types can share the sane obj id. Valid Values: 0 - Nuntbjs (max 200)
Numbj s qehbaedworDd M nition 201-253: Reserved for systemuse 15
250: bj ectkﬁeb%ry 7 1 SERVED 252: Directory of Streans 253:
Di r ect or Ysed toSndicate paflodd 1efigthsin Bytes o(iilagxsb packit size= lengthSe QxFEFF). WORD -
Descr ! Pt NRRa L YahaS® SRO6GTS REFRSTe A"t S bebB0UGHCS "RERERRRRFTE 2
5 0 - RESERVED for Endof File / Stream OxFFFF

Status- WORD
Used with SysControl DataType flag, for end to end link management.
Valid Values: enumerated 0 — 65535

10
L NS 1l
Acknowledge packet with given ob
seq_no
1 NAK Flag error on packet with given obj_id and
seq_no
2 CONNECT Establish client / server connection
3 DISCONNECT Break client / server connection
4 IDLE Link is idle
5-65535 | - RESERVED
SceneDefinition
This defines the properties of the AV scene space into which the video and audio objects
will be played.
15

Magic - BYTE[4]
Description — used for format validation,
Valid Value: ASKY = 0x41534B59

20 Version-BYTE
Description — used for stream format validation
Valid Range: 0 - 255 (current = 0)



obj ect. Sequence nunber are restarted after each new SceneDefinition 25

packet. \gbhbfsMer ues: 0 - OxFFFF  Flag (optional) - WORD Beswauiopdizdé - Used
to indicate I ong baseheader packet. 30 Valid Values: OxFFFF WO 01/ 31497

PCT/ AUCQO 01296

-128- Length - . WORD / DWORD Used to indicate payload | ength

in bytes, (if flag set packet size = length + Ox<FFFF). Valid Val ues: 0x0001
- OxFFF, If flag is set 0x00000001 - (le)ngFFFFFF 0 5 0 - RESERVED for Endof

File / Stream OXFFFF Status- WORD Use

wi th SysControl DataType flag, for

end to end |ink managenent. Valid Values: enunerated 0 - 65535 10 0 ACK
Acknow edge packet with given obj _id and seq_no | NAK Flag error on packet
with given obj id and seq_no 2 CONNECT Establish client / server
connect i B Break client / server connection 4 IDLE Link is
. tible= s . :
idle S-g&%‘%- g% SceneDefinition This defines the properties of
the AV s@eseipipacewhattisthemioimurh playerithet candead thisdogpatect s wi || be pl ayed.
15 Magic -

gie Valiﬁmggé]o - Version

5

Width - WORD
Description — SceneSpace width in pixels
Valid Range: 0x0000 — OxFFFF

10 Height— WORD
Description — SceneSpace height in pixels
Valid Range: 0x0000 — OxFFFF

BackFill - (RESERVED) WORD
15 Description —background scene fill (bitmap, solid colour, gradient)
Valid Range: 0x1000 -~ OxFFFF solid colour in 15 bit format

20

else the low order BYTE defines the object id for a vector object
and the high order BYTE (0 — 15) is an index to gradient fill style table

This vector object definition occurs prior to any data control packets

NumObjs — BYTE
Description — how many data objects are in this scene -
Valid Range: 0 — 200 (201-255 reserved for system objects)

25 Mode—-BYTE
Description - Frame playout mode bitfield

Bit: [7] play status - paused = 1, play =0 // continuous play or step through
Bit: [6] RESERVED Zooming - prefer = 1, normal =0 // play zoomed
Bit: [S) RESERVED - data storage - live ~=1,stored =0 /1 being streamed ?

30 Bit: [4] RESERVED streaming - reliable =1, besttry =0 /l is streaming reliable
Bit: [3] RESERVED data source - video =1, thinclient =0 // originating source



Description - used for format validation, Valid Value: ASKY = 0x41534B59

20 Versi - E Description - used for stream format valdJ ' Valid
Range: o%“}é’g“ current = 0) WD 01/31497 PCT/ AUCQ 01296 ?’-hé'%bb@%ati ble -

BYTE Description - what is the m ninum player that can read this fornmat
Valid Range: 0 - Version 5 Wdth - WORD Description - SceneSpace width in
pi xel s Valid Range: Ox0000 - OxFFFF Hei ght - WORD Description -
SceneSpace height in pixels Valid Ranmge: Ox0000 - OxFFFF BackFill -
(RESERVED) WORD 15 Descri ption -background scene fill (bitmap, solid
colour, gradient) Valid Range: Ox1000 - OxFFFF solid colour in 15 bit

f or mat %FSIQ]RE R¥EDolngrsactionT Ealewi ned, disallaypj s8t id for a vector object

and t he . E (0 - 15) is an index to gradient fill style table
Thi s vecﬁ%ﬂ%@?gﬁvg inition occurs prior to any data control packets 20
NunCbj s Bit: BOJNEbfaeg Sednet i on -  how -listhys dllibraryaebmei-syesy®=nd this scene - Valid

Range: 0 - 200 (201-255 reserved for systemobjects) 25 Mdde - BYTE
Description - Franme playout node bitfield

5 MetaData
This specifies metadata associated with either an entire file, scene or an individual AV-.
object. Since files can be concatenated, there is no guarantee that a metadata block with
file scope is valid past the last scene it specifies. Simply comparing the file size with-the: .-
SCENESIZE field in this Metadata packet however can validate this.

10
The OBJ_ID field in baseHeader defines the scope of a metadata packet. This scope can -
be the entire file (255), a single scene (254), or an individual video object (0-200). Hence -
if MetaData packets are present in a file they occur in flocks (packs?) immediately ..

following SceneDefinition packets.

15
Numltem — WORD
Description - Number of scenes/frames | in file/scene,
For scene scope NumlItem contains the number of frames for video object with obj_id=0
Valid Range: 0-65535 (0 = unspecified )
20
SceneSize - DWORD
Description — Self inclusive size in bytes of file/scene/object including,
Valid Range: 0x0000-OxFFFFFFFF (0 = unspecified )

25 SceneTime - WORD
Description — Playing time of file/scene/object in seconds,
Valid Range: 0x0000-0xFFFF (0 = unspecified )

BitRate — WORD

30 Description — bit rate of this file/scene/object in kbits /sec,




Bit: [7] play status - paused = 1, play = 0 Il continuous play or step

t hr ough widid1/31496] RESERVED Zoonming - prefer = 1, nornal =pdX/Avoomhizos zooned
Bit: [5] RESERVED - data storage - live = 1, stored = 0 fl being streamed ?
30 Bit: [4] RESERVED streaming - reliable = 1, best try = 0 11 is streani ng
reliable Bit: [3] RESERVED data source - video =1, thinclient = 0 I
originating source WO 01/31497 PCT/ AY@p.01296 -130 Bit: [2] RESERVED
Interaction - allow =1, disallow=0 Bit: [1l] RESERVED Bit: [0] Library
Scene - is this a library scene 1=yes, 0= no 5 MetabData This specifies

0
met adat ci at h DB L pke file, scene or an individual AV
obj ect. E“’éﬁﬁiﬁ”ﬁ?w@@“@%&"ﬁ?‘i ncgﬁ%ﬁgi?itg%? there is no guarantee that a

net adata block with file scope is valid past the | ast scene it specifies.
Sinply conparing the file size with the. SCENESIZE field in this Metadata

packet nuaVEk £ARESERVED)OWORD 10 The OBJ ID field in baseHeader defines
the scope of a netadata packet. This scope can, the entire file (255), a

si ngl e feseriptions4Bit fighd specifying whateptiopa otpjdeta figlds fodloy injqedege i f

Met alat &,. ket.s ¢ present in a file they occur in flocks (packs?)
i medi a?éf?ﬁpeiﬁ]%ﬁeow ng SceneDefinition packets. 15 Numltem - WORD

Descri piBiOValue [80]DEfeatr scenes/frames in file/scene, For scene scope
Numl t em cont ai ns _the nunber of franes for video object with obj id=O Valid
Range: ®ic¥gge R oCreatipgPatei fi ed) 20 SceneSi ze - DWORD Description - Sel f

i ncl usi | i . f filelscene/object including, Valid Range:
Ox0000- &&@éﬁ% ?%S&: gﬁ?]speci fied)
Bit Value [27]: Rating
10 Bit Value [26]: EncoderID
Bit Value [26-27]: RESERVED

Title — (Optional) BYTE(]

Description — String of up to 254 chars
15

Creator — (Optional) BYTEJ]

Description — String of up to 254 chars

Date — (Optional) BYTE[8]
20 Description — Creation date in ASCII => DDMMYYYY

Copyright — (Optional) BYTE(]
Description — String of up to 254 chars

25 Rating — (Optional) BYTE
Description — BYTE specifying 0-255

Directory
This specifies directory information for an entire file or for a scene. Since the files can be

30 concatenated, there is no guarantee that a metadata block with file scope is valid past the



25 SceneTinme - WORD Description - Playing time of file/scene/object in
seconds, wi nge: Ox0000- OxFFFF (0 = unspecified) Bit 30
Descri ption lfﬂbﬁa rate of this file/scene/object in kbi tﬁ@‘é"“’“

01/ 31497 PCT/ AU0O0/ 01296 -131 Valid Range: 0x0000- OxFFFF (0 = unspecifi ed)
Met aMask - (RESERVED) DWORD Description - Bit field specifying what

optional 32 neta data fields follow i r‘iﬁrder 5 Bit Value [31]: Title Bit
Val ue [30]: Creator Bit Value [29]: Création Date Bit Value [28]:
Copyright Bit Value [27]: Ratl ng 10 Bit Value [26] : Encoderl D Bit Val ue
[26-27]: RESERVED Title - (Optional) BYTH] Descrlptlon - String of up to
254 char dast segneyip spesities éynplan%qmpasngem filpsize (with thenSCENESIZR fisld imat o 254

chars @]’Eescrl ption - Creation date in ASCI| =>

Dﬁ%yr&% 5%&)& onﬂaﬁkaté Description - String of up to 254
chars 25 Rating - (Optional) BYTE Descri ption - BYTE specifying 0-25 5
Directory

The OBJ_ID field in baseHeader defines the scope of a directory packet. If the value of the
5 OBJ_ID field is less than 200 then the directory is a listing of sequence numbers (WORD)
for keyframes in a video data object. Else, the directory is a location table of system
‘objects. In this case the table entries are relative offset in bytes (DWORD) from the start
of the file (for directories of scenes and directories) or scene for other system objects). The
number of entries in the table and the table size can be calculated from the LENGTH field

10 in the BaseHeader packet.

Similar to MetaData packets if Directory packets are present in a file they occur in flocks
(packs?) immediately following SceneDefinition, or Metadata packets.

15 VideoDefinition
Codec —-BYTE
Description — Compression Type
Valid Values: enumerated 0-255

"Nalis. -[5,Co080. | a G s, COmMBNE. . & o o B
0 RAW Uncompressed, the first byte defines colour depth
1 QTREE | Default Video codec
2-255 |- RESERVED
20
Frate - BYTE
Description — frame playout rate in 1/5 sec (ie max = 51 fps, min = 0.2 fps)
Valid  Values: 1 - 255, play / start playing if stopped
0 — stop playing
25

Width— WORD



This specifies directory information for an entire file or for a scene.

Si nce t hgofgilse®rcan be 30 concatenated, there is no guarrdmAoh®s a

nmet adata block with file scope is valid past the WD 01/31497 PCT/ AUO0O/ 01296
-132 last scene it specifies. Sinply conparing the file size with the
SCENESI ZE field in a Metadata packet however can validate this. The OBJ ID
field in baseHeader defines the scopgq39ft a directory packet. If the val ue
of the 5 OBJ IDfield is less than 200 then the directory is a |listing of
sequence nunbers (WORD) for keyfranmes in a video data object. Else, the
directo is.a_lqcatiopn.table .of. em objects. In this case the table
entri esb\éfcé‘lﬂllgf‘a e fxgﬁlxeﬁdngﬁ%)iarﬁm[)) fromthe start of the file
(for di vaalwahes: @ 6§538nes and directories) or scene for other system
objects). The nunber of entries in the table and the table size can be
calculated fromthe LENGTH. field 10 in the BaseHeader packet. Simlar to
Met aDat 95% Rﬁ Directory packets are present in a file they occur in
fl ocks ﬁf@cks.? i mredi ately foll owi ng SceneDefinition, or Mtadata

packét sDeddriptiod ediosy high in piRels Godideo fralléTE Descri ption - Conpression Type
Valid Val yes; .enuperated 0-255 V.akid, J -s-XdJYddC ]i.i " 0 RAW
Unconpryégga’,ahﬁ%éofﬁ?@ts byte defines colour depth 1 QTREE Default Video
codec 2-255 - RESERVED 20 Frate - BYTE Description - frame playout rate in
1/5 sec (ie max = 51 fps, mn = 0.2 fps) Valid Values: | - 255, play /
start pTawestgWORPt opped 0 - stop playing 25

Description — Time stamp in 50ms resolution from start of scene (0 = unspecified)
10 Valid Values: 1 — 0xFFFFFFFF (0 = unspecified)

AudioDefinition
Codec —~BYTE
Description — Compression Type

15 Valid Values: enumerated 1 (0 = unspecified )

AValiie [ iCodec: [ 1148 i YAV ICOmmBNt LI -T2
0 WAV | Uncompressed
1 G723 | Default Video codec
2 IMA | Interactive Multimedia Association ADPCM
3-255 |- RESERVED

Format - BYTE

Description — This BYTE is split into 2 separate fields that are independently defined. The
20 top 4 bits define the audio format (Format >> 4) while the bottom 4 bits separate define

the sample rate (Format & 0x0F).

Low 4 Bits, Value: enumerated 0 — 15, Sampling Rate



Wdth - WORD WO 01/ 31497 PCT/ AU0O0/ 01296 -133 Description - how wide in

pi xel s i i rame Valid Values: 0 - 65535 Height - WeRP I ption
- how hi _(}P{y’iogg%lgiel s in video frane Valid Values: 0 - 65535A$]i0ﬁ§6§ \F;\U?D
Description - Tinme stanp in 50nms resolution fromstart of scene (0 =
unspecified) 10 Valid Values: 1- OxFFFFFFFF (0 = unspecifi ed)
Audi oDefinition Codec - BYTE Descri gtliz.gg - Conpression Type 15 Vvalid

) [

Val ues: enuner at ed 1 (0 = unspecifie :Value: Codec.~ ~xz r.. ~;., ;_.
,"Commenf'i~"""" rabr : ' : Y 1' 0 WAV Unconpressed 1 0723 Default Video
codec 2 IMA Interactive Miltinedia Associatior JPCM. 55——RESERWED

Format - BYTE DekValpiliSampRateily pVEE -5 sg) | X Lo
are i ndependent| yOdefi kd. The OZOSthplalﬂlSi ts define the audio formaf

(F 1 4 whi4e—t- oAt teef b -
(FS; mat Zio(z):) T Tow 4 3 Kz v fsusemzérﬁgﬁg%gmgbgah@“ggg%pﬁ’n g I o

01/ 31497 PCT/ AuQQ' 01296 - 1é4 | stoppsth| ue' Sam :Rate. i ' riinent;
2 8 kHz Standard 8000 Hz Sampling, start playing if stopped
3 11 kHz Standard 11025 Hz Sampling, start playing if stopped
4 16 kHz 2x 8000 Hz Sampling, start playing if stopped
5 22 kHz Standard 22050 Hz Sampling, start playing if stopped
6 32 kHz 4x 8000 Hz Sampling, start playing if stopped
7 44 kHz Standard 44100 Hz Sampling, start playing if stopped
8-15 : RESERVED

Bits 4-5, _Value: enumerated 0-3, Format

ValiG L. sFormat I Y v B ik - e C OMMBREs: o~ o s 1%
0 MONOS Monophonic, 8 bits per sample
1
2
3

MONOI16 | Monophonic, 16 bits per sample
STEREO8 | Stereophonic, 8 bits per sample
STEREO16 | Stereophonic, 16 bits per sample

5 High 2 Bits (6-7), Value: enumerated 0-3, Special

RS AT TN I P T YN OIS P T TN TR Py NI Y STy Y
T ACOA8C T RPN A VR COMMENTE T i b

WAV RESERVED (unused)
G.723 RESERVED (unused)
IMA Bits Per Sample (Value + 2)

Fsize - WORD
Description — samples per frame
10 Valid Values: 0 - 65535

Times ~ WORD



00O - stop playing 1 5.5 kHz 5.5kHz Very low rate sanpling, start playing
if stopwedidifd7kHz Standard 8000 Hz Sanpling, start pl apoTado/esz9épped 3
11 kHz Standard 11025 Hz Sanpling, start playing if stopped 4 16 kHz 2x
8000 Hz Sanpling, start playing if stopped 5 22 kHz Standard 22050 Hz
Sampling, start playing if stopped 6 32 kHz 4x 8000 Hz Sanpling, start
playing if stopped 7 44 kHz Standard138100 Hz Sanpl i ng, start playing if
stopped 8 15 RESERVED Bits 4-5, Val ue: enurrerat ed 0-3, Format ' ,r “r

a+. ~. . .G 01" ntYlellt'S y1: "' . s {F~, ks"" 1, i:.;. VaIU@ -

Fol711a f 8 bits per
sanpl e bfsc](}éﬁ]élrlgﬂ% fgﬁyolrr]xlﬂgﬁns%@utkog %%nrl s{s?g%p Og‘?@@% %@ereophoni c, 8
bi ts peValidWalues: B-SkFREPEFFIS(0+ angpecified) 16 b|ts per sanple 5 Hi gh 2 Bits
(6-7), Val ue: enurrerated 0- 3, Special r.,,. vtin' rNY': ;. rig "' 't
,1ad L0, y:. ~a~,..~,..+e,:;e, :Coded : a .~ ~ ~:. ? M Conmment
fir. y% BEﬁ ED (unused) G 723 RESERVED (unused) I MA Bits Per Sanple
(Vval ue + st ze - WORD Description - sanples per frane 10 Valid Val ues:
0 - 65535 Tines - WORD ||

We need to include writing direction, it can be LRTB, or RLTB or TBRL or TBLR. This
can be done by using a special letter code in the body of the text to indicate the direction,
for example we could use DC1-DC4 (ASCII device control codes 17-20) for this task

We also need to have a font table downloaded at the start with bitmap fonts. Depending on

10 the platform the player is running on the renderer may either ignore the bitmap fonts or
attempt to use the bitmap fonts for rendering the text. If there is no bit map font table or if
it being ignored by the player then the rendering system will automatically attempt to use
the Operating System text output functions to render the text.

Type—-BYTE

15 Description — Defines how text data is interpreted in low nibble (Type & 0x0F) and
compression method in high nibble (Type >> 4)

Low 4 Bits, Value: enumerated 0 — 15, Type - interpretation

“Valte " [R7.Type: - [ =d o uiii. Comment® w5 g
0 PLAIN Plain text— no mterpretatlon
1 TABLE RESERVED - table data
2 FORM Form / Text Field for user input
3 WML RESERVED WAP - WML
4 HTML RESERVED HTML
5-15 |- RESERVED

20 High 4 Bit, Value: enumerated 0-15, compression method

S

. Value | ..Codec "[" ... - . .57+ ..3 Commeht .o° "%F - %
0 NONE Uncompressed 8 bit ASCII codes

1 TEXT?7 RESERVED - 7 Bit Character codes




WO 01/ 31497 PCT/ AUCO 01296 -135 Description - Time stanp in SOnE
resol uti start of scene (0 = unspecified) Valid V
CkFFFFFFé&O€3g— unspecified) TextDefinition 5 W need to |H§®U ezms
direction, it can be LRTB, or RLTB or TBRL or TBLR This can be done by
using a special letter code in the body of the text to indicate the
direction, for exanple we could use_ -DC4 (ASCI I device control codes
17-20) for this task W al so need to have a font table downl oaded at the
start with bitmap fonts. Depending on 10 the platformthe player is
runni ng on the renderer \ elfhpr lgnore the bitpap fonts or _attenpt to

use the bitmap fontd for HEE4r | nd‘EWYEQt 4blfHﬂff§ﬁéCP§34163§Ut map font

table or if it bgrg Te systtemw | |
automatical ly atteri3 ? tg ﬁ??ﬁuh g gs%}iﬂe “Efﬁd%f%‘ﬁgp fﬁn(tl ons to
render the text. Type - BYZW 15 RVEDN LepeleZ e @felshodsde@ ASCIRt & | s '

interpreted in | ownibble (Type hi gh
ni bbl e (Type >> 4)| Low 4 QR&EET V4| RESERVERe Atithenctic codel ASGHe -

Interpretation :..p —f—e—10- mrentP—y+—0—PEAHN—PHain text -
no interpretation ‘gflﬁLE RESER\ I‘EB;:SEI}V%?e data 2 FCRM Form/ Text Field
for user input 3 WL RESERVED WAP - WML 4 HIM. RESERVED HIM. b5- -

RESERVED 20 High 4 Bit, Value: enunerated 0-15, conpression nethod Val ue
Codes Cofantiafo — B YBNE Uncorrpr essed 8 bit ASCI| codes | TEXT7 RESERVED - 7

Bi t Charﬁgscﬁf)tlo pd C%ize in low nibble (FontInfo & 0x0F) Style in high nibble (FontInfo >>4).
This field is ignored if the Type is WML or HTML.
5 Low4 Bits Value: 0 — 15 FontSize
High 4 Bit Values: enumerated 0-15, FontSyle

)

Colour - WORD
10 Description — Textface colour
Valid Values: 0x0000 - OxEFFF, colour in 15 ©bit RGB (R5,G5,B5)
0x8000 — Ox80FF, colour as index into VideoData LUT (0x80FF =
transparent)
0x8100 — OxFFFF RESERVED
15
BackFill - WORD
Description — Background colour
Valid Values: 0x0000 - OxEFFF, colour in 15 bit RGB (R5,G5,B5)
0x8000 —~ Ox80FF, colour as index into VideoData LUT (0x80FF =
20 transparent)
0x8100 — OxFFFF RESERVED

Bounds - WORD

Description — Text boundary box (frame) in character units, Width in the LoByte (Bounds
25 & 0x0F) and height in the HiByte (Bounds >> 4). The text will be wrapped using the

width and clipped for the height.



WD 01/ 31497 PCT/ AUOCO 01296 - 136 2 HUFF4 RESERVED - 4 bit Huf fman coded
ASCI | 3ybldrsBoRESERVED - 8 bit Huf fman coded ASClI I 4 LZWCREAIBRVEDG-

Lepel - Zev- Wl sh coded ASCII 5 ARITH RESERVED - Arithnetic coded ASCI| 6-15
- RESERVED Fontlnfo - BYTE Description - Size in |ow nibble (Fontlnfo &
OxOF) Style in high nibble (Fontlnfo >>4). This field is ignored if the
Type is WWL or HTM.. 5 Low 4 Bits Valge. 0 - 15 FontSize H gh 4 Bit Val ues:
enunerated 0-15, FontSyle Colour - WORD 10 Description - Textface col our
Valid Val ues: 0x0000 - OxEFFF, colour in 15 bit RGB (R5, G5, B5) 0x8000 -
Ox8COFF, (colour ag,index into.VideoData LUT OFF =  t.ransparep x8100 -
OxFFFF RVED VAHSS5CKFi |W“M’v\mo Descr | pi%ﬁ’ - BackdP%¥und col%é?g”Val i d
Val ues: 0x0000 - yagafFF, eolourgin 15.bit KRB (RSwrhppgig OxGepfdrmedX8OFF,
colour as index into VideoData LUT (Ox80FF = 20 transparent) 0x8100 -
OxFFFF RESERVED lmightad) - noyghippingpartormed on - Text boundary box (frame) in
character units, Wdth in the LoByte (Bounds 25 & OxOF) and height in the
H Byte (Bounds >> 4). The text will be wapped using the w dth and cli pped

for shexpes 9WORD
Description — pos relative to object origin if defined else relative to 0,0 otherwise
Valid Values: 0x0000-0xFFFF

Ypos — WORD
10 Description — pos relative to object origin if defined else relative to 0,0 otherwise
Valid Values: 0x0000-0xFFFF

NOTE: Colours in the range of 0x80F0 - 0x80FF are not valid colour indexes into
15 VideoData LUTs since they only support up to 240 colours. Hence they are interpreted as
per the following table. These colours should be mapped into the specific device/OS
system colours as best possible according to the table. In the standard Palm OS UI only 8
colours are used and some of these colours are similar to the other platforms but not
identical, this is indicated with an asterix. The missing 8 colours will have to be set by the

20  application.

GrafDefinition
This packet contains the basic animation parameters. The actual graphic object definitions

25  are contained in the GrafData packets, and the animation control in the objControl packets.

Xpos - WORD
Description — XPos relative to object origin if defined relative to 0,0 otherwise
Valid Values:

30 Ypos- WORD



WO 01/ 31497 PCT/ AUOCO 01296 -137 Valid Values: wdth = 1-255, height

=1- 255, | = - no wrapping perforned, height =0 - |.pRLNg
per f or med @3830%97? WORD Description - pos relative to objec ’%4%‘?"8'?#2”

defined else relative to 0,0 otherwise Valid Values: Ox0000- OxFFFF Ypos -
WORD 10 Description - pos relative to object origin if defined el se
relative to 0,0 otherwse Valid Val ug§ Ox0000- OxFFFF NOTE: Col ours in the
range of Ox80FO - Ox8OFF are not vali %(’)I our indexes into 15 VideoData
LUTs since they only support up to 240 colours. Hence they are interpreted
as per the followi ng table. These colours should be mapped into the

speci f i cDasoription esXPasyrelative tonhjest origin ibdefinedaelativs to G otberiisgy to t he tabl e.
In the s\,?ggl@raﬂl E_al'm OS U only 8 colours are used and sonme of these
colours are simflar to the other platfornms but not identical, this is

I ndi cat eBrameRate"WORBr i X. The missing 8 colours will have to be set by the
20 application. G.afDefinition This packet contains the basic animation
par amet ePgscriptign zdirame delay 188 fBhj ect definitions 25 are contained in the
G af Dat a .and the animation control in the objControl packets.
XposD-g V\%&%ﬁl ption - XPos relative to object origin if defined

rel ati veFtameSiZ2 -OVORIM se Valid Val ues: 30 Ypos - WORD WO 01/ 31497

PCT/ A 01294

et  ned PEIEPRoB T3S b6 HINRR Q0 R riged i geing 10 i e space © '

Valid Values:
FrameCount -WORD

10 Description — How-many frames in this animation
Valid Values:
Time - DWORD
Description — Time stamp in 50ms resolution from start of scene
Valid Values:

15

VideoKey, VideoData, VideoTrp and AudioData
These packets contain codec specific compressed data. These packets contain codec

specific compressed data.

20 Buffer sizes should be determined from the information conveyed in the VideoDefn and
AudioDefn packets. Beyond the TypeTag VideoKey packets are similar to VideoData
packets, differing only in their ability to encode transparency regions - VideoKey frames
have no transparency regions. The distinction in type definition makes keyframes visible
at the file parsing level to facilitate browsing. VideoKey packets are an integral

25 component of a sequence of VideoData packets; they are typically interspersed among
them as part of the same packet sequence. VideoTrp packets represent frames that are

non-essential to the video stream, thus they may be discarded by the Sky decoding engine

TextData
30 Textdata packets contain the ASCII character codes for text to be rendered. Whatever

Serif system font are available one the client device should be used to render these fonts.



FrameRate - WORD Description - Frane delay in 8.8 fps 5 Valid Val ues:
FrameSi aggoi¥de Description - Frame size in tw ps (1/ 20 peaiAuvoowsmdd f or
scaling to fit scene space Valid Values: FraneCount -WORD 10 Description -
Howrany frames in this animation Valid Values: Tinme - DWRD Description -
Time stanp in 50nms resolution fromstart of scene Valid Values: 15

Vi deoKey, VideoData, VideoTrp and AygggeData These packets contain codec
speci fic conpressed data. These packets contain codec specific conpressed
data. 20 Buffer sizes should be determ ned fromthe information conveyed in

t he Vi deo n_and udi gDef n packets. Beyond.the . .lypeTaqg Vi K ckets
are si ?r%ftopg g Eﬂagﬂ‘ﬁe S"ﬁ?&cﬂ%@? ,ogﬁlff?@ ﬁ%‘“Sﬂﬁg;[%ﬁgl[?{gF?ssﬁgﬂ? ?%('V%ﬁo
encode ' i gﬁd&ﬁﬂf& g is Rav avdilable] ARmPAE RAv3¥st

regi onsm %Z&?ﬁ gﬁ?*g{h?%g&?ﬁedt %(felfl ef i ni tl?tgdrilﬁrraigs keyframes visible at the
file pamsiching aveidable font should bewsedbr owsi ng. Vi deoKey packets-are an integral
25 conponent of a sequence of VideoData packets; they are typically

i nterspersed anong themas part of the sane packet sequence. VideoTrp
packets represent frames that are non-essential to the video stream thus

t hey smaplaitted is ¢eiddred dingctly withbit ¢ dadipi@ativiy Wikite spaxé Eledract&@® offex tiuat a
packets_contain the ASCII character codes for text to gg renge ed. \What ever
Serif shEt@awrling) charciepsandspaces nd; ofhercspesil cades fr @hlsy ms & to

render g&@ﬁfedf pabLw- armo%lij }ét%ZecP aha ngl&%ﬁ. ALkt is clipped at scene
boundaries.

10 The bounds box defines how text wrapping functions. The text will be wrapped using the
width and clipped if it exceeds the height. If the bounds width is 0 then no wrapping

occurs. If the height is 0 then no clipping occurs.

Table data is treated similarly as Plain text with the exception of LF that is used to denote

15 end of rows and the CR character that is used to denote columns breaks.

WML and HTML is interpreted according to their respective standards, and the font style
specified in this format is ignored. Images are not supported in WML and HTML.

20 To obtain streaming text data new TextData packets are sent to update the relevant object.
Also in normal text animation the rendering of TextData can be defined using

ObjectControl packets.

25 GrafData
This packet contains all of the graphic shape and style definitions used for the graphics
animation. This is a very simple animation data type. Each shape is defined by a path,

some attributes and a drawing style. One graphic object may be composed of an array of



Serif fonts are to be used since proportional fonts require additional
processin er In the case where the specified Ser f ont
style is g‘(l)‘%&g/lgfbldabl e, then the closest nmatching avail abl%(’feT@ %Oﬂsar?oul d be
used. 5 Plain text is rendered directly without any interpretation. Wite
space characters other than LF (new line) characters and spaces and ot her
speci al codes for tables and forns as pecified below are totally ignored
and ski pped over. Al text is clipped a@ scene boundaries. 10 The bounds
box defines how text wapping functions. The text will be wapped using the
width and clipped if_it exceeds the height. If the bounds width is O then
no w appPals by s, Gmphl?mpaféqegtﬂmmsm ekthis grephic pbiprtingn @seunty cleasbee dat a

is treat | sed to
denot o D5l Shbe dod it aly SbrinthE iBle Blind pabipe A ecSrdlTEC
br eaks. Wwuhearrdy chilalso be perfm:edabiag tiecCOEAR@dISKIPpailr typess pect i ve '
standards, and the font style specified in this format is ignored. Images
are not supported in WWL and HTML. 20 To obtain stream ng text data new
Text Data packets are sent to update the relevant object. Also in nornal
text ani gHhi mja;a depdering of TextData can be defined using

hj ect Contr pac ets. 25 GafData Th| s packet contains aII of the graphl C

shape anfk i‘: - T e P T SRS AR R Oy W ST a
very si £ at rmafr éal a"‘ty i A6 &ha@e-‘% ‘fﬁecf:r ned@; aupath sjone
attribut elﬂumsﬁaﬁsdrmwmg styl =Nuﬁber@ﬁshﬁlbu&c@’ds&£follawy be corrposed gf an
array of 1/31497 PCTLAUQ0YL01296  -140_p

packet . AF’FF‘H*E&VP%n ot HARERegpr ahfrray ghphape Refinitipnsur by cl earing or
repl aci jg i ndi vi duad[ shape regords array entires in the next frame, fadding
new records to the eray cani al so_be perforned using the CLEAR and |SKI P
path types. 5 G aphData Packet ~ NN Awe iry... 4" v..! 1. ~4 Yi Type A a"
y ".N5... s.;,tl. .ri f . .0 "~* ceiii i~jh;Yt'2,"'+i ~$.;i .

Desscri pSRipeRRGHRNT

Path BYTE _ Sets the path of the shape + DELETE operat:on
Style BYTE Defines how path is interpreted and rendered
Offset IPOINT '
Vertices DPOINT]]) Length of array given in Path low nibble
FillColour | WORD(] Number of entries depend on fill style and # vertices
LineColour | WORD Optional field determined by style field

Path - BYTE

10  Description — Sets the path of the shape in the high nibble and the # vertices in low nibble
Low 4 Bits Value: 0 — 15: number of vertices in poly paths
High 4 Bits Value: ENUMERATED: 0 — 15 defines the path shape

<Value' |:ziPath: - .. % +wino Ry L s Comment. B

0 CLEAR Deletes SHAPERECORD defimtlon from array

1 SKIP Skips this SHAPERECORD in the array

2 RECT Description — topleft corner, bottom right corner
Valid Values: (0..4096, 0..4096), [0..255, 0..255]...




NuntShapes BYTE Nunmber of shape records to follow Primtives SHAPERecor
Array ofWBtmpMBDefl nitions d[] ShapeRecord Description POIU00/01296 : ~ ~
o~ o, i "t ;. " 9liPath BYTE Sets the path of the shape+DELETE
operatlon Style BYTE Defines how path is interpreted and rendered O fset
| PO NT Vertices DPO NT[] Length of array given in Path | ow nibble

Fill Col our WORD[] Nunber of entries-dépend on fill style and #. vertices
Li neCol our WORD Optional field determned by style field Path - BYTE 10
Description - Sets t he path of t he shape in the high nibble and the #

vertices in | ow nphbte SFW Beseri @Jnllq;.poh{ts, m,ﬂ,ﬁ'{y D& Fay R reldivE pticoétds 1N
{ ue: !\@{E’éﬁjf

poly pat hs H|gh4 Its f S Iag t gbape
:Value' r :Path:fl.i :4 A 5 -Xx rrslm(a)2 @@41096 d 96)3[0 0 QLEAR

Del et es SHAPERECCRD def i ni ti on fobﬁﬁ}array rr 1 SKI P Ski ps th| S SHAPEFFECO?D
in the array 2 RESIDes$itpiiot +gpleft em+ght—corAer—iVal i d
Val ues: (0. .4096,|$. . 409BL-LIYS | Dessribiion 5 2'5@]‘““3 CWGE?%%%”B&*FM%‘GQ%
-141 3 POLY Descrjption|g # poijn,ss gtial xy value, array of relative pt
coords Valid Valpes: 0j§.255, (jO.. 4r89 0..4096), [0..255, 0..255]...14
ELLI PS Descriptiop - ce tre coqr‘dahctfﬁgllucs £5.i4996 A1114086), .20, 0.B53%xi s rddi us

Val I d Val ues: (0 4000 n_A006)\ o2 N SocLL L 10 D

.gvﬁ A4 *UJW’@SE‘KVED' I J L= Al =xv F\I_\JI_R\_ILELJ

Style —-BYTE
Description — Defines how path is interpreted
5 Low 4 Bits Value: 0 — 15 line thickness
High 4 Bits: BITFIELD: path rendering parameters. The default is not draw the shape at
all so that it operates as an invisible hot region.
Bit [4): CLOSED -  If bit set then path is closed
Bit [S): FILLFLAT - Default is no fill — if both fills then do nothing

10 Bit [6): FILLSHADE - Default is no fill — if both fills then do nothing
Bit [7]: LINECOLOR - . Default is no outline

15
UserControl

These are used to control the user-system and user-object interaction events. They are used
as a back channel to return user interaction back to a server to effect server side control.
20 However if the file is not being streamed these user interactions are handled locally by the
client. A number of actions can be defined for user-object control in each packet. The
following actions are defined in this version. The user-object interactions need not be
specified except to notify the server that one has occurred since the server knows what

actions are valid.



Style - BYTE Description - Defines how path is interpreted 5 Low 4 Bits
Val ue: 0 ig3e thi ckness High 4 Bits: BITFI ELD: path

par aneterg()lqlésg‘wgef ault is not draw the shape at all so ?ﬁqﬁeﬁwoperat es
as an invisible hot region. Bit [4]: CLOSED - If bit set then path is
closed Bit [5]: FILLFLAT - Default is no fill - if both fills then do
nothing 10 Bit [6]: FILLSHADE - DefauHa is no fill - if both fills then do
nothing Bit [7]: LINECOLOR - Defaul f % no outline 15 UserControl These
are used to control the user-systen1and user-object interaction events.
They are used as a back channel to return user interaction back to a
server to effect server side control. 20 However if the file is not being
streamed _t N -ractlons are handLed | ocal | the client. A

s&ﬂ'l’(}tﬂér)t at one

i nteract|E Baﬁeveﬁ@r(umqto“bemose&mldlickﬁ e @emn tpaslﬂeﬁ I\fiMbﬂlltge orie

has occuyred since the server knows actions are valid. V\D 01/ 3f

PCT/ AUCY R&ATGrd evifig Pen events (Up, @mg,, / PRa¥Esyshl D popi tion,
vi si bili Ly’ (sel fe ot her) Keyboard eve Pl ay ?ysause syst em control Play
control T ] K- ,

| abel , syoggsoﬁﬁﬁﬁﬁe?dﬁ% or m % IHy ]ITM{ @# Next /pEEIr;;e\? ;gés’cene_,
frame) Hyseep)l i nk - Repl ace obj ect (sel U,RI_gt her) Hyperlink - Server [Defined

The user}object interaction depends of what actions are def| ned for [each

obj ect fFofm D4t C11 CKed on Dy t NEypéfink - Gito REHREv, (Sén& Havhe) Nese
actions {through the medi um of ' :

Hyperlink - Replace object (self, other)

Hyperlink — Server Defined

The user-object interaction depends on what actions are defined for each object when they
are clicked on by the user. The player may know these actions through the medium of
5 ObjectControl messages. If it does not, then they are forwarded to an online server for
processing. With user-object interaction the identification of the relevant object is
indicated in the BaseHeader obj_id field. This applies to OBJCTRL and FORMDATA
event types. For user-system interaction the value of the obj_id field is 255. The Event
type in UserControl packets specifies the interpretation of the key, HiWord and LoWord
10 data fields.

Event-BYTE
Description — User Event Type
Valid Values: enumerated 0-255

15
Value | - Eventdype | . .& - ~w + Comments . . Niing
0 PENDOWN _User has put pen down on touch screen
1 PENUP User has lifted pen up from touch screen
2 PENMOVE User is dragging pen across touch screen
3 PENDBLCLK | User has double clicked touch screen with pen




5 (bjectControl nmessages. If it does not, then they are forwarded to an

onl i ne swoweB14odr processing. Wth user-object interacti ®CTIAI00/01296
identification of the relevant object is indicated in the BaseHeader

obj id field. This applies to OBJCTRL and FORVDATA event types. For
user-systeminteraction the value of the obj id field is 255. The Event
type in UserControl packets specifiegqgihe interpretation of the key, H Wrd
and Lowrd 10 data fields. Event - BYTE Descri ption - User Event Type
Valid Val ues: enunerated 0-255 15 :Val ue Event A4T' a 0 PENDOWN User has

put pen dowj-pr—toegch HPENURUser—h fted—pemup—romtjouch
screen 2 PEEKK/D\/E gﬁﬁpgﬁg&aggi w&erp]é%pé?ﬁs <§g ?youch screen 3 PENDBLCLK User
has doubl e dlg cked |[(ggeDPSCreen wsg,rh@g,gesmgu)suw PCT/ AU0O0/ 01296 -143 4
KEYDOWN Userl_has pressed a key User hds pressed a key 6 HI AYCTRL
User has act]ibvat ed | PLAAGTREus e/ Elsep hes ractivated bt play/pauselstopTRonteeldr  has

clicked/ actijvated gn AV obj ect g ORMDATA User is returning formjdata
9- 255 RESERVED key, Hi Wrd and d - BYTE, WORD, WORD Descrigtion -

parameter dgtm Tor |QBICTRN! eV*‘Mseﬂhﬁ%Q:ﬁcEed)@ubﬁed/ahmobﬁ&e i nterjpretation

of these fiadlds islas faollows ent " - Key - HWrci lowwrd S aia'V
Y.' ~:d. 'q'8'1i $PORMDATA (] Userisrethming formdaa r ~' 12a' vr :
9-255 - RESERVED

- key, HiWord and LoWord - BYTE, WORD, WORD
Description — parameter data for different event types

5 Valid Values: The interpretation of these fields is as follows

it Evgm J‘Jf‘a:z: e E ISgy \Irﬁ%\ A Hy!\[crﬂh | ,L.f Vyprd
PENDOWN | Key code if key held down X position Y position
PENUP Key code if key held down X position Y position
PENMOVE Key code if key held down X position Y position
PENDBLCL | Key code if key held down | X position Y position
K
KEYDOWN | Key code Unicode Key code | 2" key held down
KEYUP Key code Unicode Key code | 2™ key held down
PLAYCTRL | Stop=0, Start=1, pause =2 RESERVED RESERVED
OBJCTRL Pen Event ID Keycode if key | RESERVED
held down
FORMDATA | RESERVED Length of data field | RESERVED
Time — WORD

Description — Time of user event = sequence number of activated object
10 Valid Values: 0-OxFFFF



PENDOWN Key code if key held down X position Y position PENUP Key code if
key hel d osition Y position PENMOVE Key code if wn X
position ‘%nglssﬁgigon PENDBLCL Key code if key held down X¥Sg/§xihﬂnglnﬁ$
position K KEYDOWN Key code Uni code Key code 2" key held down KEYUP Key
code Uni code Key code 2 key held dowmn PLAYCTRL Stop=0O Start=l, pause = 2
RESERVED RESERVED OBJCTRL Pen Event l([5)4 eycode if key RESERVED held down
FORMDATA RESERVED Length of data fiel EFSERVED Tinme - WORD Description -
Ti me of user event = sequence nunber of activated object 10 Valid Val ues:
0- OxFFFF WD 01/ 31497 PCT/ AUO0/ 01296 -144- Data - (RESERVED - OPTI ONAL)
Descri pt Data - (RESERCEDi-1QRTIONARX or m obj ect Valid Val ues: 0...65535 bytes

in length 5 te: Ln the ¢ LAYCTRL events that pausing

r epeat edy>SHR ﬁnm%tf@néﬁﬁélﬁﬁgn%%ggd shoul d i nvoke a frane advance

r esponsevai@Valis: 965535 byfek @bRhgis should reset play to the start of the .
file/stream 10 ObjectControl ObjectControl packets are used to define the

obj ect -scene and systemscene interaction. They also specifically define

how olRj e .arg.r I, oW i R rdad R
pac ke? [ °ﬁes§aﬁ¥°o°r éeigf:ﬁ’gfiﬁ‘ %@?@?&%ﬁ@ﬁ% g@@@%ﬁ%{ v‘c’)lgejnefg:l?yvll ayoutfa A
number opased ishould davokben fiahe ndvarice rresponstfremt thie rsepar Stpprikg tshoul geset

foll owi ng actions are defined in this version MMa -s s mac 'o ~ .
glay to the start of the &Fe/stream. L

10 ObjectControl
ObjectControl packets are used to define the object-scene and system-scene interaction.
They also specifically define how objects are rendered and how scenes are played out. A
new OBJCTRL packet is used for each frame to coordinate individual object layout. A
number of actions can be defined for an object in each packet. The following actions are

15 defined in this version

T

Set2D/3D position Goto & frame, label, URL)
Set 3D Rotation Goto next, previous, (scene, frame)
Set scale/size factor Play / Pause
Set visibility Mute audio

Set label/title (for use as in tool tips) IF (scene, frame, object) THEN DO

(action)

Set background colour (nil =

transparent)

Set tweening value (for animations)

Begin /end / duration / repeat (loop)




Set 2D/ 3D position Goto # (Scene, frame, |label, URL) Set 3D Rotation Goto
next, prwoiogsse7(scene, frane) Set scal e/size factor Pl 2CT/ATRA08296 Set
visibility Muite audio Set label/title (for use as in tool tips) IF (scene,
frame, object) THEN DO (action) Set background col our (nil = transparent)
Set tweening value (for animations) Begin /end / duration / repeat (Il oop)
WO 01/ 31497 PCT/ AUOO 01296 - 145- inpg4scit Control Mask - BYTE o
Description - Bit field - The control mask defines controls conmmon to

bj ect | evel and Syst em | evel oper ations. Foll ow ng the Control Mask is an

5 optional 1I?LUI rccattng—theobyrget—d—of—tte—affected-objecy. |f
there is no g?ﬁ &tt ed object ID specified then the affected object id is the
object id o t+he—base—header—Fhe—typelof—~Actionriask—{ebjeet—er—sysSt em

scope) followi ng the Control Mask is determ ned by the affected object id.

NBit: [7] o COlRbdiNRNK— B¥8E i s needed to performthese actions 10 ” Bit:
[ 6] BACKCO_R - Set col our of object background ~ Bit: [5] PROTECT - |imt

user modi fi cation Descriptiome— @i} delds—'THai ¢cantrpll maskiMefifes comtpdlaceminiom ®our ce
SLream O A OOl A SISk e bk ENFERRb S SpBRRR R T
BSLVLCB"'( 255=syst emyptiondl paralnkter Sdiddtifethe objelt i@ of tHEPATTRN SHjédt Ifamuets no
no affected object ID specified then the affected object id is the object id of
the base header. The type of ActionMask (object or system scope)
following the ControlMask is determined by the affected object id.
» Bit: [7] CONDITION - What is needed to perform these actions
10 | * Bit: [6] BACKCOLR - Set colour of object background
* Bit: [SJPROTECT - limit user modification of scene objects
= Bit: [4] JUMPTO - replace the source stream for an
object with another
s Bit: [3] HYPERLINK - sets hyperlink target
15 * Bit: [2] OTHER - object id of the affected object will
follow(255=system)
» Bit: [1] SETTIMER - Set a timer and start counting down
= Bit: [0] EXTEND - RESERVED for future expansion

20 ¢ ControlObject - BYTE (Optional)
o Description: Object ID of affected object. Is included if bit 2 of
ControlMask is set.
o Valid values: 0 - 255

25 e Timer - WORD (Optional)
. o Description: Top nibble=timer number, bottom 12 bits = time setting
o Top nibble, valid values: 0-15 timer number for this object.

o Bottom 12 bits valid range: 0-4096 time setting in 100ms steps



A Bit: [0] EXTEND - RESERVED for future expansion 20 Control Qbject - BYTE

(Opti onal g67 1 ption: pject ID of affected object. |sd I f bit
2 of Con%v‘;d(;f)@sﬁi s set. o Valid values: 0 - 255 25 Ti rsrrédrﬁ&m%G

(Optional) o Description: Top nibble=tinmer nunber, bottom 12 bits = tine
setting o Top nibble, valid values: 0-15 tinmer nunber for this object. o
Bottom 12 bits valid range: 0-4096 ti_S{E setting in | OOrs steps WO 01/ 31497
PCT/ AUOQ' 01296 - 146 Acti onMask [ &T scope] - WORD o Description - Bit
field - This defines what actions are specified in this record and the
paraneters to follow_ There are two_versions of this one for object the

other for systchiraMasle[OBHGT sqopel WPRRes actions that apply to 5 nedia
objects. o Valid, V s EOI ket s C t 6, i den s t:hey .
ActionMask identi |eg§‘§p§lr?ﬁact]§|?€ﬁ§@o giei% taﬁeyr%g atg@ﬁ?rfs iallé stspg‘f‘ll;ﬁggﬁgﬁms

addi ti onal azsoci afr&ﬂad mra:eqahﬁmh eterh tteﬁ)élbcl. Thetetdre swo vedsidns of Biis ond fdr]
BEHAVI OR- indicates that this action and conditions_ 10 renain with the

obj ect even after Phichiheiothes f?Faﬁb’éteﬂb&?PCegg’&Jh%@ defipps actjons that QpRIXTE -

mul tigle control pﬂieﬁi\asoéz?&f@ ning path will follow 15 ~ Bit: [13] MOVETO -
set screen position t.7 [12] ZORDER - set depth ~ Bit: [11] ROTATE - 3D
Orientation Bit:o[ Malid AValuiss: -Fofrehjeqtsaeachc yne of the 16 bits in the ActionMask

identifies an action to be taken. If a bit is set, then additional associated . .
parameter values follow this field.
» Bit: [15] BEHAVIOR - indicates that this action and conditions
10 remain with the
object even after the actions have been
executed
= Bit: [14] ANIMATE - multiple control points defining path will
. follow
15 » Bit: [13] MOVETO - set screen position
* Bit: [12] ZORDER - set depth
* Bit: [11]]ROTATE - 3D Orientation

* Bit:{10JALPHA — Transparency
» Bit: [9] SCALE ~ ~Scale/ size
20 = Bit: [8] VOLUME - set loundness

= Bit: [7JFORECOLR - set/ change foreground colour
» Bit: [6) CTRLLOOP - repeat the next # actions (if set else
ENDLOOP)
» Bit: [S]ENDLOOP - if looping control/animation then break it
25 = Bit: [4] BUTTON - define penDown image for button
« Bit: [3] COPYFRAME - — copies the frame from object into
this object (checkbox)
= Bit: [2] CLEAR_WAITING_ACTIONS - clears waiting actions
= Bit: [1] OBJECT_MAPPING—~ specifies the object mapping
30 between streams
= Bit: [0) ACTIONEXTEND -~ Extended Action Mask follows



AN Bit: [9] SCALE - Scale / size 20 ~ Bit: [8] VOLUME - set |oundness #
Bit: [7]wbORBEGOZR - set/ change foreground col our ~ Bit: HOJAWIRIZEOP -
repeat the next # actions (if set else ENDLOOP) ™~ Bit: [5] ENDLOOP - if

| oopi ng control/animation then break it 25 ~ Bit: (4) BUTTON - define
penDown i mage for button ~ Bit: [3] COPYFRAME - copies the frane from
object into this object (checkbox) -14Bi-t: [2] CLEAR-WAI TI NG ACTI ONS -
clears waiting actions » Bit: [1l] OBJECT- MAPPI NG specifies the object
mappi ng 30 between streans ™ Bit: [0] ACTI ONEXTEND - Extended Action Mask
foll ows WO 01/31497 PCT/ AUOCO 01296 - 147 Acti onExt end [ OBJECT scope] -
WORD o Description - Bit field - RESERVED 5 ActionMask [ SYSTEM scope]

BYTE o Desér iaRtib#Pxtend{OBJECT stope]lDMEORBI i nes what actions are specified in
this record and the paraneters to follow There are two versions of this
one for objectot Resenpiion {Bit figldstRESERYEP. This field defines actions that
have scene w de scope. 10 o. Valid Val ues: For systens each one of the 16
bits in the ActionMask identifies an action to be taken. If a bit is set

t hen saddi té opatioAMRSIE[SHSTEMpaspeyeBYTR/al ues follow this field ~ Bit: [7]

PAUSEPLAY- if pl a£ ng, pause _i ndef i niti.velty A Bit: [,6] SNDMUTE - if sounding
then mute if me edeserintioson Bt fickl ~ This; definsp whatachiens argespecified inghd§ gnabl e
system flag val ue_%

recort! hnd & palaiSerS - fol1ow IR 48 G0 VefidYT R onk BN NE!

object the other for system scope. This field defines actions that have scene
. wide scope. _
10 . o Valid Values: For systems each one of the 16 bits in the ActionMask
~ identifies an action to be taken. If a bit is set then additional associated
parameter values follow this field
= Bit: [7] PAUSEPLAY- if playing pause indefinitively
* Bit: [6) SNDMUTE - if sounding then mute if muted then sound
15 » Bit: [S] SETFLAG - Sets user assignable system flag value
= Bit: [4] MAKECALL - change/open the physical channel
= Bits: [3]) SENDDTMF- Send DTMF tones on voice call
* Bits: [2-0] - RESERVED

20 e Params — BYTE array
o Description — Byte array. Most of the actions defined in the above bit fields
use additional parameters. The parameters used as indicated by the bit field
value being set are specified here in the same order as the bit field from top
(15) to bottom (0) and order of masks, ActionMask then [Object/System]
25 - Mask (except for the affected object id which has already been specified
between the two). These parameters may include optional fields, these are

shown as yellow rows in the tables below.

o CONDITION bit ~ Consists of one or more state records chained together,
30 . each record can also have an optional frame number field after it. The

conditions within each record are logically ANDed together. For greater



N Bits: [3] SENDDTMF- Send DTMF tones on voice call Bits: [2-0] - RESERVED
20 Para array .o Description - Byte array. Most I ons
definedzﬁy? Eﬁgﬁgve bit fields wuse additional paraneteuggq%g&%gggneters
used as indicated by the bit field value being set are specified here in
the sane order as the bit field fromtop (15) to bottom (0) and order of
masks, ActionMask then [Qbject/ Systen], g5 Mask (except for the affected

obj ect id which has al ready been spe0|% ed between the two). These
parameters may include optional fields, these are shown as yellow rows in

the tables below. o CONDITION bit - Consi st s of one or nore state records
chai ned toget her, fhxibilityradditionpliregonds gam be khainedathronghi bithQto kreateelogisaber

field after it. ach or al | NDed
el Ao L o SRt odhigh B ol 8 B P e

addi tional records exisefdrang baé Bbjéct dretingmiltipleCohditiohsl oftrbDghtEsfor eﬂi
conditions. In addition to this, nultiple, distinct definition records nmay.
exi st for any one (Slb}eéét creating rTLI|tI pI e condltlonal control pat hs for
each object. Pargigmarn CRPETLT T ¢L CUNSHIE A = i T -
perform these ac tQt@g Kot 0T y N ) "
conti nuous playijn $ WG}%‘?M Whatsé% #‘%ﬁéc} to’“‘ g 'S pused B
stream st reani ng from I enot e seébg&allyAlNDed)[ 12] stored pl ayi ng from I odal
storage Bit: [1l] buffered // is_object frame # huffered? (true if
stored) Bit: [10] oveflap // |®haBitddpkplayiag ¢esontinkpusplaying

e Bit: [14] paused // playing is paused

e Bit: [13] stream // streaming from remote server

e Bit: [12] stored // playing from local storage

o Bit: [11] buffered // is object frame # buffered? (true if
stored)

e Bit: [10] overlap // what object do we need to be

dropped on?

e Bit: [9] event // what user event needs to be
happening

‘o Bit: [8] wait /! do we wait for conditions
to become true

e Bit: [7]) userflags // tests user flags which follow

e Bit: [6] TimeUp // Timer has expired

¢ Bit: [5-1] RESERVED

e Bit: [0] OrState  // OrState condition record follow
Frame | WORD | (optional) frame nuniber for bit 11 condition

Object | BYTE | (optional) object ID for bit 10 condition, invisible objects
can be used

Event | WORD | High BYTE: the event field from the UserControl Packet
Low BYTE: the key field from the UserControl Packet,
OxFF ignore keys, 0x00 no key being pressed

User | DWOR | High WORD: mask indicating which flags to check




dropped on? Bi

t: [9] event // what user event needs to be happening

Bit:

[ 8] wai twb/oreore wait for conditions to beconme true BigCcT/AUGo/oazwr f | ags
|l ags which follow Bit: [6] TineUp // Timer has expired

/1 tests user f

Bit: [5-1] RESERVED Bit:

Frame WORD (opt

ional) frame nunmber for bit I | condition Object BYTE

[0] OState Il OrState condition record foll ow

(optional) object ID for bit 10 condifgg9an, invisible objects can be used
Event WORD Hi gh BYTE: the event field fromthe UserControl Packet Low
ield fromthe User Control Packet OxFF |gnore keys Ox0OO no

BYTE: the key f
key bei ng press
WO 01/31497 P
val ues of user
Low ni bble: ti
previ ous state
ANl MATE bit set
fol |l ow speci fyi

bit also affectAsSt;nQe NWORD

VOLUVE par anet

P296 - T ok "aagwwt%gﬂwﬁwﬁﬂ%??ﬁés &l

lags [set orf gpebtsegf) TimeU BYTE High ni bbl e: RESERVE
rid hunber (J0-15) State  WORD Sane hit field as -t

rheck

D p
e

rs thal existlin this control.” Multiple
... | ORed with it _

 TimslLt| BYTE |  Highinihble:RESERMER th it ... WORD ... . o

- |f the anin e bit,is_set, then LEati on paraneters
theltimes 'e ﬂf[bblrepﬁ{ng{ %‘“be‘?“m'é ni mati on. The an| mate
qTSatevbit @eldzm%reﬁgﬁf\?ﬁte ﬁélaHBut fz 18@6&1@ and

WORD

" o ANIMATE bit set — If the animate bit is set then animation parameters

follow specifying the times and interpolation of the animation. The animate
bit also affects the number of MOVETO, ZORDER, ROTATE, ALPHA,
SCALE, and VOLUME parameters that exist in this control. Multiple

values will occur for each parameter, one value for each control point.

*Param:. | PType:r. | . ool ot .Comment -~~~ " FN G,
AnimCtr | BYTE ngh nibble: Number of control pomts -1
1 Low nibble: path control

¢ Bit [3]: Looping Animation
¢ Bit [2]: RESERVED
o Bits [1..0]: enum, Path type — {0: linear, 1: Quadratic,

2; Cubic}
Start WORD | Start time of animation, from scene start or condition in
time 50ms steps

Duration | WORD([ | Array of durations in 50ms increments, length = control

s ] points — 1

o MOVETO bit set

“Param-:| “Tyvperals. o i Mggs ... Conifent PR

v

Xpos | WOR | X position to move to, relatlve to current pos
D

Ypos | WOR | Y position to move to, relative to current pos
D




values w |l occur for each pararreter, one val ue for each control poi nt .
Param T Comrent ~2t , ".s. AninCtr BYTE H gh ni er of
cont rol pm?lsmf‘? 1 Low ni bbl e path control Bit [3]: Lolf)géji ng %n?g%natlon
Bit [2]: RESERVED Bits [1..0]: enum Path type - (0: linear, 1: Quadratic,
2: Cubic) Start WORD Start time of ani mation, from scene start or condition
in time 50nms steps Duration WORD[ Arr of durations in 50nms increnents,
| ength = control s ] points -1 o "bit set ,Pairam: e : Xpos WOR X
position to nove to, relative to current pos D Ypos WOR Y position to nove
to, relative to current pos D WO 01/31497 PCT/ AUCO 01296 -150- o ZCRDER
bit set ;s:Param zT "e,zd x:~, ;4 ~nr:' ;"Comment::,; a~i:: ;; t ,. ;>
Dept h VOR Depth in way fromviewer, values of 0,256,512, 768 D etc
reserved o ROTATE g(flﬁﬁgﬁb% BYTE X axis rotation, absolute in degr ees *
255 / 360, Yrot|:Bafdin Y- Pepes] I oL Al aﬁso@&m«fm‘aﬂeggem*wﬁ ok 43001
Zrot BYTE Z axi q Deptiat WORal)mblhtlﬂcﬂeﬁhedQ%?Qﬁuﬁ vidwer, vahidd of 0,256, 512 768

D etc reserved

o ROTATE bit set

] {Pﬂl’am .,.ﬁType'F'-‘ "’.‘.{J ,'-.:h-._'gh,_rl, L@l« Comment it ,,»-'f!,.}'e... ;ﬁ.‘:‘" _‘ :.-g. Y
Xrot BYTE | X axis rotatlon, absolute in degrees * 255 / 360,

Yrot BYTE | Y axis rotation, absolute in degrees * 2557360
Zrot BYTE | Z axis rotation, absolute in degrees * 255 / 360

5
o ALPHA bit set
JParam | “Type.: |t "¢ w0 a0 7m0l Comments I RUSE - R
alpha | BYTE TransparencyO transparent 255 = fully opaque
o SCALE bit set
“Param. | Eype ] s riin S - Vo | COBMERt v ¢ an, | T AL
scale WOR Slze/ Scale in 8.8 ﬁxed int format
D
10 o VOLUME bit set
- Param.. |- 5Wypes- |- S ds ot DT R Comments, SRR Ty 0 gl et

vol BYTE Sound volume 0 = softest, 255 = loudest

o BACKCOLR bit set

“Parem | “Typeir | "+ . ¥TWw L A Commient . . R R - -
fillcolr | WOR | Same format as SceneDefinition Backcolor (nil =

D transparent)

o PROTECT bit set

Param | -Type ™) .- - vilwl .y Comnient-
Protect | BYTE 11m1t user modlﬁcatxon of scene objects b1t field, b1t set =

TBE G




o0 ALPHA bit set Parma e: '< Coment ' ' ,' ' al pha BYTE Transparency 0 =

transparweionsadss = fully opaque o SCALE bit set Comment pcavaim/ongR Size /
Scale in 8.8 fixed int format D 10 o VOLUME bit.set vol BYTE Sound vol une

0 = softest, 255 = | oudest o BACKCOLR bit set -Parsra ' e~;' =5 <'s'
Coratnent' x~.. fillcolr WOR Sanme format as SceneDefm tion Backcolor (nil =
D transparent) o PROTECT bit set Pargsie'.' Comment ~ ~~ Protect BYTE

limt user nodification of scene objects bit field, bit set = WO 01/ 31497
PCT/ AU0O0O/ 01296 - 151 disabled Bi t: [7] nove // prohibit noving objects
Bit: [6] al phaj Hort—¢ NHM; gt phe—vatue Brt—

prohi bit changi e t: [4] clicks // disable click through
behavi our Bit: ¢ Sﬁb'[?] M6AY9i NG pRdhiBRinfsirsg objédts © [ 2. . O]
RESERVED o CTRU ~ . Parani T e Repeat BYTE Repeat the next| #
actions for thi » cKBiti§6halplbj ecd/ protibit changingalpha value

e Bit: [5] depth // prohibit changing depth value

e Bit: [4] clicks // disable click through behaviour

e Bit: [3] drag // disable dragging of objects

e Bit: [2..0] // RESERVED

o CTRLLOOP bit set

.71Paralﬁ?f‘l- ".}‘Ty.ije : 'l;'i.kl .. :4’"" f :*'.-t o “,4.~ B .rcomments 33 '-\ l . 433‘?,, ;.r'ﬁ "':1»5/‘ i
Repeat | BYTE Repeat the next # actions for this object clicking on object

to break loop

o SETFLAG bit set

YParam: | - Byper: | ot ST L Y. 12 Comment - Pl SRR S
Flag BYTE Top nibble = flag number, bottom mbble if true set flag else

reset flag,
5

o HYPERLINK bit set

 EPaAran| 5 i Type. | Aucib e« s CoRtment:, | D e s e
hLink | BYTE Sets hyperhnk target URL for click through

[

o JUMPTO bit set

PArAN, LA TYPe. - | it e O e i COMMEntr. R G
scene | BYTE | Goto scene # if value = OxFF goto hyperlmk (250 = hbrary)
stream | BYTE | [optional] Stream # if value = 0 then read optional object id
object | BYTE | [optional] object id #

10 o BUTTON bit set

- 5
PEL A

Param .| - Types |-8%. a8 .0k e iCommenti L
scene | BYTE | scene # (250 = hbrary)




o SETFLAG bit set krParam: '"@j: e R ,'.~+~t;,i~s; Yi~v. .~ %~t iuia
"*A Flag BYTE Top nlbble—flag nunbep I bbl e

|f true 5‘39011@5437& se reset flag, 5 o HYPERLINK bit set ga}}m/giﬁ@:%l'

nek.. hLink BYTE Sets hyperlink target URL for click through o JUMPTO bit

set s ~, .: ksr ;;. .k Commenf?., ;.. ; . Parain; {: '.~T no. scene
BYTE Goto scene # if value = OxFF gotq ?yperl I nk (250 = library) stream
BYTE [optional] Stream# if value = 0 ? en read optional object id object
BYTE [optional] object id # 10 o BUTTON bit set .p7. y: insi" . $ :1=." {
S. Pararri Pe _ =~ S - Coinmerit:: M:

library) WO 01/zs&mdmtﬁm%lfvalwemmn&mw% i f valug = 0

then read opti on "lb.ﬂ”‘j et t{ ITd#UpL romat T objectTd#o
COPYFRAME bit sgt® jsgt (| Y LE | [op %‘1‘1?‘{1@ . object BYTE Frane will bg¢
copied fromthe Oobject with this1do CBJECTNAPPI NG bit set - when an
object junps to another streamthe 5 stream may use different object ids

to the current smeﬁ@PmmMEahttvbj ect

Param .| =Type “[4i-5: "7 "y SR A0 M Commenty iR, L v Wb -
object | BYTE Frame w111 be copled from the object with this id

o OBJECTMAPPING bit set — when an object jumps to another stream the
5 stream may use different object ids to the current scene. Hence an object

mapping is specified in the same packet containing a JUMPTO command.

BZ

TR AN
€ |' . ..

- ‘Parani- Typ"é N Comiment .

Objects BYTE Number of Ob_]CCtS to be mapped

Mappin | WORD[ | Array of words, length = objects
g ] High BYTE: object id being used in the stream we are

jumping to
Low BYTE: object id of the current scene which the new

object ids will be mapped to.

o MAKECALL bit set

“Param ] T Tgpe . i o b ha . cARE Cominetity. . . &b e L it
channe | DWORD Phone number of new channel
1
10 o SENDDTMF bit set
s Param g A Type L. .. . KaBw 1t Rk COMMENtr - 3. 1 g, 4. %]

DTMF | BYTE(] DTMF stnng to be sent on channel

Notes:
o There are no parameters for the PAUSEPLAY and SNDMUTE actions as these are
binary flags.

15 e Button states can be created by having an extra image object that is set to be initially transparent.
When the user clicks down on the button object, this is then replaced with the invisible object that is
set to visible using the button behaviour field and reverts to the original state when the pen is lifted.



mapping is specified in the same packet containing a JUVPTO conmrand.

Pars". ewB@imeERy .. . T Objects BYTE Nunber of objects topod/Ampjpoedé Mappi n
WORD[ Array of words, length = objects g ] Hi gh BYTE: object id being used
in the streamwe are junping to Low BYTE: object id of the current scene
whi ch the new object ids will be mapped to. o MAKECALL bit set Tr J S!'F >

: b1 't : X,"t-gA%i:: .w + -153.-ut ', 61 ..." "T Comment, PJ of
new channel 10 o SENDDTMF bit set =Pitram: ; r :.T'e .. a'..,; *?2,:: :
;: Comment 'z' 'r~. ;~ ~ ": DIMF BYTE[] DIMF string to be sent on

channel Not es: There are no paraneters for the PAUSEPLAY and SNDMUTE
actions as these are binary flags. 15 Button states can be created by
havi ng an extra i mage object that is set to be initially transparent. Wen
the useORILIBGOAEM on the button object, this is then replaced with the

I nvisible object that is set to visible using the button behaviour field
and reverts to the original state when the pen is |ifted. WO 01/31497

he por DPUABHE PRk a s R Paliol i Rpistit Vs SEH6E¢ Bonh B8 pfbvdi" 0
sens§ .t hRirtdfial InWneaehse thenéday o?ﬁt lisrapP il dRr @aksidered!torstort @6VUERESA A
total of 200 user objects and 55 system objects can be stored in each

| i brar ytotabef] 200 upsrhiecss anch &S owplemy obirgs £ay beatiorsd i qaskilibfaryg dlusinged by
usi ng Opi@gsmﬂ obfeRf ili%%%}( LR beSfifedfy gg{iﬁs&ﬁl 6 bisihf bfcY id S ¥56 YoP@ier f ul

and unl y supports
scene. The object library is very powerful and unlike the font library supports both

persistence and automatic garbarge collection..
10

The Objects are inserted into the object library through a combination of ObjLibCitrl
packets and SceneDefn packets which have the ObjLibrary bit set in the Mode bit field [bit
0]. Setting this bit in the SceneDefn packet tells the player that the data to follow is not to
be played out directly but is to be used to populate the object library. The actual object
15 data for the library is not packaged in any special manner it still consists of definition
packets and data packets. The difference is that there is now an associated ObjLibCtrl
packet for each object that instructs the player what to do with the object data in the scene.
Each ObjLibCtrl packet contains management information for the object with the same
obj_id in the base header. A special case of ObjLibCtrl packets are those that have
20 object_id in the base header set to 250. These are used to convey library system

management commands to the player.

25



persi stence and automati c garbarge collection.. 10 The Qbjects are inserted
into the ' | brary through a conbi nation of QbjLibCt and
SceneDef n&gie?iéi‘?é whi ch have the ObjLibrary bit set in thgb%ﬁgﬁlg??éfiel d
[bit O0]. Setting this bit in the SceneDefh packet tells the player that
the data to followis not to be played out directly but is to be used to
popul ate the object library. The'actqu object 15 data for the library is
not packaged in any special manner it s‘%i |1 consists of definition packets
and data packets. The difference is that there is now an associ at ed

Qoj Li bCtrl  packet for each object that instructs the player what to do
with the object data in the scene. Each QbjLibCtrl packet contains
managenent information for the object with the same obj _id in the base
header. A special case of ObjLibCtrl packets are those that have 20 object
id in thghbasesehedatumtiont déseriBal hertireamayaibe conveniently dmplsméntéxt asingsgst em
managenent commands to the player. 25 WO 01/,31497 PCT/ AUOQ 01296 &'154 The
present FeRveRtionah gereral puseese{LEital compyten OF BUCFORIACESTOT Prq AFLEU08i ng a
convent i m‘ﬁ%l ol : ar ' itResRSkilledPinO@e anmmed
accorgi ngpa’% ttgo g@géﬁ;ﬁ’%&@%@b{@?gﬁg&? lé'ﬁé%‘ﬁ%g?. on, as wl] be
appar ent computaosat. s Wipptapdiaten sofiwvaoqodingr cant readfpr bpr peeparedotbywskidled odi ng

dily b d kjlled b d. t ' f
Che. pr oo BRETHRSES SasHion Y tathines of B ARG S ik 6 will Br epRapefio ke
sof t war eq@fitd inWhe shitNgrldre THETHveHtidA thy 41SPbe MRpbaEnted byhhe prepRutioniopn of

appl i cat1on speci fsl c integrated circuits or by Interconnecting an
appr opr i apmicatieniepdcifisf integratod cirmuitoan by dutersoneesting jancapprapriaig; ngiwork 9f

di| h i) | ed i | . hi.s .
mverll) of AR sophaRAGeR- i BCull REOT bypeldoy 6 BckP SPRARER LR 0°

herein, Rujo ) Séted ARk Wi Snwatior 10O BAlyrigclddesotie rpcading pracesses apd cysteme s
which may be inplenented to operate to_deaod%the encgqq_ﬁd bi t strﬁal[;ﬂs or.
files gediselasadchasein; bt alsoninghdes; correspending, fecpdingSYSIgRIS ANIPIBEGEEES WHC

encodi ng.chU§hBRnfefifei % Bp&Req0 4B R RRErchbded HiPstidafi%r files generated by the
encoders in basically the opposite order of encoding, eluding certain encoding specific

15 steps.

The present invention includes a computer program product or article of manufacture
which is a storage medium including instructions which can be used to program a
computer or computerized device to perform a process of the invention. The storage
20 medium can include, but is not limited to, any type of disk including floppy disks, optical
discs, CD-ROMs, and magneto-optical disks, ROMs, RAMs, EPROMs, EEPROMSs,
magnetic or optical cards, or any type of media suitable for storing electronic instructions.
The invention also includes the data or signal generated by the encoding process of the
invention. This data or signal may be in the form of an electromagnetic wave or stored in

25 asuitable storage medium.

30



The present invention includes a conputer program product or article of
manuf act W@01/3#9Th i s a storage nedi um i ncl udi ng i nstructponavedends can be
used to programa conputer or conputerized device to performa process of
the invention. The storage 20 medi um can include, but is not limted to,
any type of disk including floppy disks, optical discs, CD ROWs, and
magnet o- opti cal disks, ROVs, RAMs, EPRGMs, EEPROMs, nmgnetic or optical
cards, or any type of media suitable for storing electronic instructions.
The invention also includes the data or signal generated by the encoding

process el | I ta or sianal, may be in.the.form an

el ectr onlgén e@?glﬂ\%/g%@gé’lrnﬂs eoa;rgg é'%flﬁ% tggse k?lﬁ%tlglsl?eemg %ﬁgagd?@ﬁfqﬁ#"%g{’%

01/ 3149%piritahd\sope 0f HiePpreserbinvéion A3heiecin dathibsgs W || be apparent to those
skilled in the art without departing fromthe spirit and scope of the
present invention as herein described WO 01/31497 -- PCT/ AU0O0/ 01296 -156-
CLAIMS: 1. A nethod of generating an object oriented interactive nmultinedia
file, including: encoding data conprising at |east one of video, text,
audi o, music and/or graphics 5 elenents as a video packet stream text
packet stream audi o packet stream nusic packet stream and/or graphics
packet-stream respectively; conbining said packet streans into a single
sel f-cont ai ned object, said object containing its own control information;
-- placing a plurality of said objects in a data stream and 10 grouping
one or nore of said data streans in a single contiguous self-contained
scene, said scene including format definition as the initial packet in- a
sequence of - - -- packets. 2. A nmethod of generating an interactive
multimedia file according to claim1, 15 including conbining one or nore
of said scenes. --



3. A nethod of generating an interactive nultinedia file according to

claim- ]\?'O‘Wﬁiﬁyn a single scene contains an-object |i br?f:’l‘AUbO/'lzg(Q 4. A
nmet hod of generating an interactive multinmedia -file accor(ﬂ ng 90 claiml -

- - - wherein data for configuring custom sabl e deconpression transforns
I s-included within said objects. 5. A nethod of generating an interactive
object oriented nultinedia file acc;iég_ng to 25 claiml wherein object
control data is attached to objects Ich are interleaved into a _ video
bit stream and said object- control data controls interaction -behaviour,
renderiqg - -- paraneters, conposition, and interpretation of conpressed
data. CLARMSI |11 100LIITtEiiieiiiiiils . G L W 01/ 31497
PCT/ AU00/ 01296 -157 6. A nethod of generating an interactive object
oriented nmultimedia file according to claiml conprising a hierarchical

directdry stA nethvde ﬁérediﬁ%]iﬂ oljéct ofivmted iitéractiverniultiadedia fleiacindingt Ng scene
i nformation is included with the first said scene, second |level directory

~ data conpri ehéelifg BR8Eoiphisingat (a8 dne offGdded Rkt Wiukid, MRiCindIs fapHicssai d
scenes, and wherein third | evel directory data conprising infornmation
i derit i fyi ng elamentsoasaa vidao packen stream, figxt packet strease, andeaipacketsiregmg musicst r eam:

10 7. A et | ' ' f ot ti I timedi

fil e i nol udnrs oS B0 At MRS AR “0C of *\ieo and audi o
| t i d . ket st d ' ket . tively;

Conbi i g S &P SRECReBh SSERRoD & HPE LT AR PR GBEDRES pi Aci ng

sai d obj ect chitafirnlitPowh EGRDI inforntida! Ng said streamin a single contiguous
sel f-contai ned scene, said scene including format definition; and

conbi ni NG apRlctdl Jinalitf ofSAIdbbi&H B% data stream; and
10 grouping one or more of said data streams in a single contiguous self-contained
scene, said scene including format definition as the initial packet in-a sequence of

packets.

pA A method of generating an interactive multimedia file according to claim 1,

15 including combining one or more of said scenes.

3. A method of generating an interactive multimedia file according to claim..1

wherein a single scene contains an-object library.

20 4. A method of generating an interactive multimedia file according to claim 1~
wherein data for configuring customisable decompression transforms is-included within

said objects.

5. A method of generating an interactive object oriented multimedia file according to
25 claim 1 wherein object control data is attached to objects which are interleaved into a_ .
video bit stream, and said object control data controls interaction -behaviour, rendering

~ parameters, composition, and interpretation of compressed data.

Ll
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8. A nethod of generating an interactive object oriented nultinmedia file
accor di ngoto®/31499 cl aim 1, wherein said object control datreTiAtos®119%e form
of nessages encapsul ated within object control packets and represents
paranmeters for rendering video and graphics objects, for defining the

I nteractive behaviour of said objects, for creating hyperlinks to and from
said objects, for defining animatiopippths for said objects, for defining
dynam c nedia conposition paranmeters, for assigning values to user

vari ables, for redirecting or 25 retargeting the consequences of

I nteractions with objects and other controls fromone object to another,
for attaching executabl e behaviours to objects, including voice calls and
starting and stop tinmers, and for defining conditions for the execution of
control actions. - - -. 1111111111 ~~1 ¢ WD 01/31497 PCT/ AUO0O/ 01296 - 158
9. A nethod of generating an interactive object oriented nultimedia file
accor di ig t oA methpdof gendinating an interastive abliset oripnted multimadia filenceerding tobj ect

transparency, .scal-a. vol. . i1 - a ¢ . r.and
ot at | orta . pRifne ¥ohisFitice? SBieboR] rdcrie Rhers P RIFTONT i€t 4ol

par aset egrfiprisifg Scey Mefolrhatich 18 Uidtaddd with the fireBsaidl isckie, soednd levisbdirectatyher
video files, indjvidual scenes, wthin a file, and other object stregns

wi t hi n #ata compriging stegageinformation is inelpded With enshar moase of sald soeRes; the
pausi ng ' - & | . ' 0 the
Car ver - e @38t WAL Bnpridl ol Sntiihe Wbl WD ond
si npl e framesistibcdudelin saidglatt streamser sel ections. 10 10.. A nethod of
generating an interactive object oriented multinedia file according to
claim7, wherein conditional execution of rendering actions or object
‘behaviours is provided and conditions take the formof tinmer events, user

evenps, 75Yst RAh&UEM b genetdting aft Gbjeeloftedd terdctiva hudinBdin Fild) PhoMediAg 0bj ect s,
user variables, and system status such as 15 playi ng, pausing, sfream ng

-or stand- al opg.,Rl3Ydatd .Jconﬁrigﬁ%k%ﬁqe&ft ORI Vided Bnd S@biot fl@ﬁeﬁt@oﬁl # video
non-stationary three-dinensional data set onto a single dinension,
conpr i spavket streamtapdaudio packet stream respectively;

combining said packet streams into a single self-contained object;
placing said object in a data stream;

15 placing said stream in a single contiguous self-contained scene, said scene

including format definition; and

éombining a plurality of séid scenes.

8. A method of generating an interactive object oriented multimedia file according to
20 claim 1, wherein said object control data takes the form of messages encapsulated within
object control packets and represents parameters for rendering video and graphics objects,
for defining the interactive behaviour of said objects, for creating hyperlinks to and from
said objects, for defining animation paths for said objects, for defining dynamic media
composition parameters, for assigning values to user variables, for redirecting or
25 retargeting the consequences of interactions with objects and other controls from one
object to another, for attaching executable behaviours to objects, including voice calls and

starting and stop timers, and for defining conditions for the execution of control actions.

R



pre-conputing said data; encoding said mapping; 20 transmtting the
encoded | oaclient; and said client applying sai \ to the
sai d datgaﬁﬁgggﬁHnethod of mapping in real tine froma nokeggggggﬂ%?y

t hree-di nensi onal data set onto a single dinmension according to.. claim
11, wherein said data set conprises a colour 25 video frane and said
pre-conputing conprises a vector quan&%iation process; determning the

cl osest codebook vector for each cell*Th™the nmappi ng-process; perfornng
said encoding using an octree representation; iiiiii; 1122011, 12112 1 | |
N L WO 01/31497 PCT/ AU00/ 01296 -159 sending said encoded octree to a
decoder; and said decoder then applying mapping to said data set. 13. An
interactive multinmedia file format conprising single objects containing
video, & texA method of generiting aarinteractive elpjbctamientid maultimediai file atcdrdiagtto one of
said objects _conprises,a (data stream and at .lLeast one of sajd data
streans @8imbr; waereln sid rrndering pargwetest ieprsertgbject Z‘@E?R?&e"% esé@ﬁ‘gmf’ ile,

and whergi®:di [ r ,ﬁﬂ e &aid hhighatiBh PatRe hffedt-any 8- @ A
system fgéﬁhddyﬁ%%%% l?(aﬁﬂg‘lﬁg?fg.&rjng t qu%tﬁglglvm(ﬁr)ﬁf\aé%?hg}ahgﬁgi sP_I ayec?n%’/i deo in
an 16 odidcendering pamheters,esaidt hyperlinksl supporisnansdincanyidesi ang linksiynather nedi a

iti, i.ncl udi i i Ltimedia fihe f
Ut ui ntjdem e v K Syt ikapo feabicd Heuts it 2 SEBR ..
dat a W‘ﬁfg%yj s@fd inf@sdtive RhNiondidla Ghi18ddsSthe PaRSihE @F play ahd 16dpiaE Playat

| east one of 'said data streans conprises a scene, at |east one of said
scenes cishpningaserdnfonmation Back telithesssrver,actisatingsarrdgaetivating gbjept aymations. f i | e

scenes cufpmingescrinfornation Bick ectuatingsonds Femeon. 1 |
o oct o SRS eie, R E« ogas el & B BLbaP s daRE LO0 FOTLang " °

di reiéory I nformati on and knowi ng the | ocation of said objects based on
said*directory information; and

10.. A method of generating an interactive object oriented multimedia file according to
claim 7, wherein conditional execution of rendering actions or object behaviours is
provided and conditions take the form o_f timer events, user events, system events,
interaction events, relationships between objects, user variables, and system status such as

15 playing, pausing, streaming or stand-alone play.

11. A method of mapping in real time from a non-stationary three-dimensional data set

onto a single dimension, comprising the steps of:
pre-computing said data; encoding said mapping;
20 transmitting the encoded mapping to a client; and

said client applying said mapping to the said data.

12. A method of mapping in real time from a non-stationary three-dimensional data set
onto a single dimension according to.claim 11, wherein said data set comprises a colour

25 video frame and said pre-computing comprises a vector quantisation process;
determining the closest codebook vector for each cell in the mapping process;

performing said encoding using an octree representation; - e
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20 control mechanismfor inserting, deleting, or replacing in real tine

whi | e bejywomisyisewed by a user, said objects in said scenecamau@alghéscenes
in said video. 15. A systemaccording to claim 14 including renote server
non- sequenti al access capability, selection nmechanismfor selecting
appropriate data conponents fromeach 25 object stream interleaving
mechani sm for placing said data conpqgents into a final conposite data
stream and wireless transm ssion nechani smfor sending said final
conposite streamto a client. i 1111121212122 tilll e 11 12111 L MS WO

01/ 31497 PCT/ A 01296 .-160 16. syst.em,according to claim14 including
renote servef® é‘ﬁ fl?(é‘i’c%:'fsg%géecc}égf)gﬂpl ity, including a nmechanismfor
executing li bra\ y nahag instruyctions, ,delivered to said systemfrom
said renpte 84 desod e%&‘F’Ha V%F“Wé ©kdataset-yvi ng said 5 library and
receiving-informati on about specific objects contained therein, and
inserting, wupdating, or deleting the contents of said library; and said

dynam c nedia conposition engine capable of sourcing object data stream
S| mul t abZous Ap intepactivé muhimedid file formay camgrising isingée ehpotercontmmng;uidee,d 10

system accord| to cl ncl udi erver row di_ng
of 11 Breleshciuity giic, A bE pianflerl dafa whersi f Raft e o5 iy BOBMie
conponeaata strBarh 0% atfledse9ne of g&:&f&fataogtrdaﬁfsfb%mpsmg‘ DEcene) m&m ®nefulTsaidr | at e
data conponents from separ ate sources: 15 a local data file includi ng

mul ti pl eceney eomprises e file and wherein diresters datsrand guetadata proyiderfile infarmaation; e
access nechanismfor said |ocal server to randomly access each stream
within a said scene; selection nmechanismfor selecting said objects for
rendering; 20 a persistent object library for use in dynam c nedia
conposi 14.0n gapatene fafdynemivglly changing the actual content of a displayed video in an

10 object-oriented interactive video system comprising:

a dynamic media composition process including an interactive multimedia file
format including objects containing video, text, audio, music, and/or graphical data
wherein at least one of said objects comprises a data stream, at least one of said data

streams comprises a scene, at least one of said scenes comprises a file;
15 a directory data structure for providing file information;

selecting mechanism for allowing the correct combination of objects to be

composited together;

a data stream manager for using directory information and knowing the location of

said objects based on said directory information; and

20 control mechanism for inserting, deleting, or replacing in real time while being

viewed by a user, said objects in said scene and said scenes in said video.

15. A system according to claim 14 including remote server non-sequential access
capability, selection mechanism for selecting appropriate data components from each
25 object sfream, interleaving mechanism for placing said data components into a final
composite data stream, and wireless transmission mechanism for sending said final

composite stream to a client.
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managed from said renote server, said objects capable of being stored in
said library with full digital rights managenent i nformagien; re
avai | abl é”?éllﬁl"gfi ent for executing |library managenent i ng??gg?(?@frzlgsm
delivered to it fromsaid renote server, said server capable of querying
said library and 25 receiving information about specific objects contained
therein, and inserting, updating, or _deleting the contents of said
library; and said dynam c nedi a conpb§§Q1<3n engi ne capabl e of sourcing

obj ect data stream sinultaneously both fromsaid |ibrary and renote
server. LILLLEEr e ra vt e il * LS W 01/ 31497 PCT/ AU00/ 01296
-161 18. A system according to claim 14, wherein each said stream i ncl udes
an end of stream packet for demarcating stream boundaries, said first
streamifg.a SAi§shfAordiff taidMifg 14l ¢schidifg iremoteoderveti sbnodelgeaitial atdess n sai d
scene; 5 object control packets within said scene provide information for

i nt er act ¢apability, inchwinen® tmechawismc dorg sxecutisg  libragy ¢ mapagemegh; 1pstrudtigns, |

differen m | I Sm |.d s f ' r&id han
one. st SRR IP sl Bt SERE 4R il ol e aker epbarie B et iFy Sid 12

pl ay bsic KijbratyCaniderebeiving Minfopatiom algiu gpevificiobjasts containel eblereins and finssttingans, -
data stream nmanager . 10 capabl e of r[eadi ng one ket ,from,each streamin a
cycl i cal updating ror delefingjhe eentents; ofrsad ﬁ"m&ﬁ @PB @Pd[aﬁgmagm: r‘%‘%ﬁ‘a FOTPOSIER i -
said filg;. 2 96urdh | hilfarRohd Braty8nd -
obj ects.%&&%pg@gtog% accgm%qth{g%ge?l%ﬁ?& mﬂglgfbgegg?%e%agi gtrearred to a
medi a plreyete sekveerifrequirtd.sai d client capabl e of decodi ng packets received:
fromthe renote server and sendi ng back user operations to said server,
sai d server responding to user operations such as clicking, and nodifying.
said data sent to said client, each said scene containing a single

mul tiigl exed Atgysiem SRORISE o el Mcludingea Myabeéver providiag offine pdpabl e of
conposing sceneS in real- time by nultiplexing nmultiple object data streans
based ormedé;ent requests to construct a

a storage mechanism for storing appropriate data components in local files;

selection mechanism for selecting appropriate data components from separate

sources;

15 a local data file including multiple streams for each scene stored contiguously
within said file; )
access mechanism for said local server to randomly access each stream within a

said scene;
selection mechanism for selecting said objects for rendering;

20 a persistent object library for use in dynamic media composition capable of being
managed from said remote server, said objects capable of being stored in said library with

full digital rights management information;

software available to a client for executing library management instructions
delivered to it from said remote server, said server capable of querying said library and
25 receiving information about specific objects contained therein, and inserting, updating, or

deleting the contents of said library; and

said dynamic media composition engine capable of sourcing object data stream

simultaneously both from said library and remote server. —
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20 single multiplexed streamfor any given scene, and wireless streamng to
sai d cl iwoteifsedo7 pl ayback. 20. A system accordi ng to cl aipoTigudoreat9sdi ng

pl ayi ng mechanismfor playing a plurality of video objects sinmultaneously,
each of said video objects capable of originating 25 froma different
source, said server capable of opening each of said sources, interleaving
the bit streans, adding appropriate.ggntrol information and forwardi ng the
new conposite streamto said client. ~ VIIAf HIIf TITT220010 112011 *t L
M S WO 01/ 31497 PCT/ AUOQ 01296 -162 21. A system according to claim 14

i ncluding a data source nmanager capable of randomy accessing said source
file, reading the correct data and control packets fromsaid streans which

are neeggd t COTOOSG t he displa and,.includi ng a rver

mul ti pl Ser b 3690 eioyARGY (A Heieih RS Fif SEEABFEES i £5d,f

| NSt anc ggea tpacléet rm% Qemardiitink Sstﬁe‘aﬂl bo@iBasiad, dsaiy TSI GtrbBA 12 § QARD $drieON

engi ne, said mltiplexer e of nmulti pI exi ng toget her object data
packet sccimmmngaiesbr@ans:eﬁsaaﬁobjcmBmttﬁrrﬂgl(h&tdm,| onal control packets into
said data streamfor controlling the rendering of conponent objects in the
conpési te scebject ddhtid? phcketstveithincsail eceng provide ainfisrnibtion nok unieragtivity, XV

parser to enabl e a ble.c nt oI of LJd dynam ¢ nedi a conposition
roughchaﬂmté%f‘q“g %&%Paﬁl rFW&t%/tEFaE}’al nms 14, wherein said

rermte server i s capable of accep t| ng a nunber of inputs fromthe server

operator to teaéms@ecbmmdn saﬁée'a/srsqu Feaging moresthan ogg W@@ft@{wusly

conposi ﬁbﬂﬂwﬂﬁﬂﬁ%ﬁiﬁ IS qgﬂggﬁyﬁn@ngwh%ﬁg;s%{ Spr ofile, denographics,

geographi c l'ocation ystem according to clains

14, wherein said re te server is _capabl . eptin n r..of inputs
fromthe ser{}’g?h Q) AT JPARRe, P ARRY gﬁﬁflg(ﬁfﬂ%ﬁ’?g‘ﬁ%‘ n@a}%s&%@??gxﬂag Jynam' C
nmedile cedpabieidfireddiny GepackeSROM dablp bkdan fiCa bydlicdl Mah®g; Stbrage @xﬁechﬂilﬁﬁaCt i on

such as_know edge of what _adverti senents have success with a
_ for storing the current position in said file; and storage mechanism for stonng a hst of

referencing objects.

19. A system according to claim 14, wherein data is streamed to a media player client,
15  said client capable of decoding packets received from the remote server and sending back
user operaﬁons to said server, said server responding to user operations such as clicking,
and modifying said data sent to said client, each said scene containing a single multiplexed
stream composed of one or more objects, said server capable of composing scenes in real-
time by multiplexing multiple object data streams based on client requests to construct a
20 single multiplexed stream for any given scene, and wireless streaming to said client for

playback.

20. A system according to claim 14 including playing mechanism for playing a
plurality of video objects simultaneously, each of said video objects capable of originating
25 from a different source, said server capable of opening each of said sources, interleaving
the bit streams, adding appropriate control information and forwarding the new composite

stream to said client.
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25. An object oriented interactive multinedia file, conprising: a

conbi nat i %ﬂf/sl%ﬁe or nore of contiguous self-contained SGRAS '00%§z9gach
sai d scene conprising scene format definition as the first packet, and a
group of one or nore data streans following said first packet; 11111111 11
FEELr e 12122 11 ilMSi 11 WO 01/ 31497 PCT/ AUOCD/ 01296 -163 each said
data stream apart fromfirst data st r_qg@_cont ai ni ng obj ects which may be
optionally decoded and di spl ayed according to a dynam c nedi a conposition
process as specified by object control information in said first data
stream and each said data streamincluding one or nore single

sel f - con2di ned\ Sy§temt accarking to qlaim Mhdrcludipg £n data gsouree manager |capable 0fy

obj ect s LAl ng-ht. ' | .

conbi i nERiaRPRERd thid Sode iR, SRBbE e oot IR R SRt pudElituiiod

I nt er act streanmsu Ivhicke dire. meeded itoctomposg the display swere,oandy inclodingas i sepverf

vi deo, text, audio, nusic, .or . graphics glenents as a vjdeo packet stream
t ext pacEE’?“IélF¥°é&ﬁ?abéi|%€ rgceiying it %&Hﬁlpﬁq&u&eda@@gﬂ @«ﬁtﬁ@%vgﬁumgglapm cs
packel SifraaMidd #eRf Sdid Sdyhamid neliia it ?rfg’iﬁe?%faﬂjniu!ﬁ;ﬁéﬁ?giagé’olé’ €0
systemincCluding an interactive nul ti I a ITe format daccordihg to claim
25 i ncl udiultiplexing \tegetharf ohject eddta ipagints drom rsgids sowtcesy andriinsertingi additiomedsi t i on

process, sai rocess allowi ng the actual content. of .a displayed vi.deo
D ene. & ool RarksBnt s ataprhm ¢ cprirolfng Bl eaiingiof Sampdtiet Ypiesds i85
vi deo scopeompositd fend.nserting, replacing, or adding any of said scene's
arbitrary shaped vi sual/audi o video objects; and a control nechanismto
repl ace i n-picture objects by other objects to add or delete in-picture
objects to or froma current scene to performsaid process in a fixed,
adaptijzvey, Or AU - i €l 20, - e en | nt.er Lve
mul ¢ i0ea?2 fi fe ued, %%3?'5”‘3‘?;1?‘#‘%5 1.%61%‘3% B}ét XME pafler hCeARIE
programmable control of said dynamic media composition through IAVML scripting.

23. A system according to claims 14, wherein said remote server is capable of
accepting a number of inputs from the server operator to further control and customize
15 said dynamic media composition process, said inputs including user profile,

demographics, geographic location, or the time of day.

24. A system according to claims 14, wherein said remote server is capable of
accepting a number of inputs from the server operator to further control and customize
20 said dynamic media composition process, said inputs including a log of user interaction

such as knowledge of what advertisements have success with a user.

25.  Anobject oriented interactive multimedia file, comprising:
a combination of one or more of contiguous self-contained scenes;

25 each said scene comprising scene format definition as the first packet, and a group

of one or more data streams following said first packet;
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for configuring custom sabl e deconpression transforns within said scenes.
28. An oweet3wei ented interactive video system i ncl udi ngpewagdé/enscti ve
multimedia 25 file format according to claim25 including: a control
mechanismto provide a |local object library to support said process, said
library including a storage nmeans for storing objects for use in said
process, control mechanismto enablelgsanagenent of said library froma
stream ng server, control 111111111111%iilu nlI"11111lI CL MS WO 01/ 31497
PCT/ AUCO' 01296 -164 nechani sm for providing versioning control for said

i brary obje | | | ration.of nen,persistent

i brary obj e%thél} sﬁgatfggﬁf %@?B#ec g‘nﬁéﬁ?&%&“ﬁ%ﬁé&"ﬁ%%&égﬁt%wmm t’% ally

f r om saiogtiemallyedecodat anddisplagédraccotding ke elynaniemedia ohipobitibAproceissi al i br ary
obj ect s, amge({or supporting.a unique .5 identity, history and status for
each of SBEfilied By,phipqt coptrelapformstdon insaid first date siraam;@adi nt er acti ve vi deo
systemincluding an interactive nultinedia file format according to claim
25 i ncl udi ng<agh sgdtdatn sheam dingluding mner ers prorelisingle selfrcontained lobjrctsoand sai d

obj e ' Sj b ' Lal e formng sai.d dynam ¢ nedi a
corrpgstsi |td ?%ﬁm%fr%gc%)gs% é}\dd Jsg%n ro%k%lécgﬁ%aan B%‘:@o&cﬁe‘éﬂm nly S20WR &fonfrg}
of f | i ne irfotmhationuanda fdrinedsby edelbining pavkei Bgednts; asame?aakwe&éwmﬂﬁai By@tion
at the end of said session. 15 30. A method of real-time stream ng of file

dat a i nRepdingrawdintesactivs maltimedia datgrineluding @t lsasti g or @ combinatips of yidso, a

wrel es e | nd sai.d
dynam c&rrxg’g‘}lgﬁ(r’: gﬂ n%%é?’f?‘gﬁm‘é%‘g?‘ﬁgm% %élré eg\?géﬂ% %’Zé){tﬁﬁfg&e&fﬁ%ﬁ;ﬂ’sﬂd&(’am at
an apppagket siteam, ausid pecketistrearn andl draplsiés pick etatrean Qespictivalyret hod of
real-time streamng of file data in the object oriented file format
accdOding to claim25, over a wireless network whereby a scene includes
only one stream and said dynam c nedia conposition engine interleaves
obj ect s26r omAat SsjectSiriea®dbinRtraciiVe VidU SRIdnRiRdhE ahThRridiFe SRl

stream )
file format according to claim 25 including:

server software for performing said dynamic media composition process, said
process allowing the actual content of a displayed video scene to be changed dynamically
15 in realftime while a user views said video scene, and for inserting, replacing, or adding

any of said scene’s arbitrary shaped visual/audio video objects; and

a control mechanism to replace in-picture objects by other objects to add or delete

in-picture objects to or from a current scene to perform said process in a fixed, adaptive, or

user-mediated mode.

20

27.  An object oriented interactive multimedia file according to claim 25 including data

for configuring customisable decompression transforms within said scenes.

28.  An object-oriented interactive video system including an interactive multimedia

25 file format according to claim 25 including:

a control mechanism to provide a local object library to support said process, said
library including a storage means for storing objects for use in said process, control

mechanism to enable management of said library from a streaming server, control
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25 32. A nethod according to claim30 of streamng |ive video content to a

user wher ot her streans include streans which are gpg 01296 I €al
Fme. TE PP LS 05 01/ 31407 PCT) ALODr 01206 - 186 AEIIe L E o

according to claim31 of streamng |live video content to a user conprising
the follow ng steps: said user connecting to a renote server; and said user
sel ecting a canmera |location to view whkhin a region handled by the 5

oper at or/ exchange; 34. A nethod according to claim31 of streamng live

vi deo content to a user conprising the follow ng steps: said user connects

to a renote server; and 10 said, user's geographic |qcation, deriv froma
gl obal poschanigm for pipyiding yersioning CQW%%%%&@ H@Fﬁfyifg’l“&é"ec?“f‘o‘%auF Bcally
rovi de I ' . : 1l Vi for assistance with said
Eser' S Sgﬁle@ﬁ%%&ﬁgﬁugﬁ8@{???%%?1%%%@3@?%@&%?%% according to claim 31 of
streamng live traffic vide - A USEF (o] | S fakl ow n
st eps: sgi d ug‘é‘}mﬁleﬂf‘g?g’fsgi &Sfﬁhgtg{&}o%e@tge?@mgg&%@r gp, gi ?g%is%:ljg&br%\%i der ]

cal | s sapghvithisy mulilevel wces¥aicoredll for siiddibiary\objets, ahd\fbnenpportirtgoa usigue rout.e
that may have a potential problem area; upon registering said user may

el ect 5t oidentitynhistorpand siatus foseaghhplsad lisayobiestsl nay 20 assist with
determ ning said route; and said systemtracks said user's speed and

| ocation to determne the direction of travel and route being foll owed,
said systemcould then search its list of nonitored traffic caneras al ong
pot ent i aR9.r ouAasoliject-deientediinterdcfivanidesi systemaineludinghare interagtive malfimedia gny

pr obl ens

xl st, said. systemnotifies said user and plays a video to present
the trafflf OW@WTSWé?F’gH“?rﬁan@F W&tion. 121 1111~ 11 111 "

a control mechanism for responding to a user click on a said object in a session by

10 immediately performing said dynamic media composition process; and

control mechanism for registering a user for offline follow-up actions, and for

moving to a new hyperlink destination at the end of said session.

15 30. A method of real-time streaming of file data in the object oriented file format
according to claim 25, over a wireless network whereby a scene includes only one stream,
- and said dynamic media composition engine interleaves objects from other streams at an

appropriate rate into the said first stream.

20 31. A method of real-time streaming of file data in the object oriented file format
according to claim 25, over a wireless network whereby a scene includes only one stream,
and said dynamic media composition engine interleaves objects from other streams at an

appropriate rate into the said first stream.

25 32. A method according to claim 30 of streaming live video content to a user where

said other streams include streams which are encoded in real time.

LT



P~ ~, s WD 01/ 31497 PCT/ AUCO 01296 - 166 36. A net hod of
adverti swog18e0erding to claim26, wherein said dynam ¢ PedvAU00©0@2HEO0SI ti oN
process sel ects objects based on a subscriber's own profile informtion,
stored in a subscriber profile database. 5 37. A nethod of providing a

voi ce conmand operation of a | ow power device capable of operating in a
stream ng video system conprising thgstoll owi ng steps: capturing a user's
speech on said device; conpressing said speech; inserting encoded sanpl es
of said conpressed speech into user control packets; 10 sending said

conpresged spegech.,.t er.ver C b [ | .N0.,MQl C .. said
cerver port or et aet e SRR aE o RsRAAE I te B W Ser
t ranscr phfprisine e follGwvinggepsrand set; sai d system checks whether said
command i s generated by said user or said server; 15 if said transcribed

command is fpmusicEnmRiiNgio a Rfldle S@Vetengxecutes said command; if said
transcri bed conmand is fromsaid user Ssaid systemforwards said command to

sai d user deyiig SiseAMleciftleda USrL KRAHP To VW RETH Segior? hadifled by N 0T Of
evi I

provi ding a volce conmand operation of a | ow power d ce capa of
oper &t i operator/exchangeanm ng vi deo system according to claim 37, wherein: said
system det erm nes whether transcri bed command is pre-defined; if said
transcri bed command is not pre-defined, said system sends said transcribed
25 text string to said user; and said user inserts said text string into an

appropr 3@t € pexfetiddehébording “tb” ¢latnt 131! bf “strehminlg live IViddd ‘cbntent- tdlaSuser

comprising the following steps:
said user connects to a remote server; and

10 said user’s geographic location, derived from a global positioning system or cell
triangulation, is used to automatically provide a selection of camera locations to view for

assistance with said user’s selection of a destination ,

35. A method according to claim 31 of streaming live traffic video content to a user

15 comprising the following steps:

said user registers for a special service where a service provider calls said user and
automatically streams video showing a motorist’s route that may have a potential problem

area,

upon registering said user may elect to nominate a route for this purpose, and may

20 assist with determining said route; and

said system tracks said user’s speed and location to determine the direction of
travel and route being followed, said system could then search its list of monitored traffic
cameras along potential routes to determine if any sites are problem areas, and if any
problems exist, said system notifies said user and plays a video to present the traffic

25 information and situation.

L



WO 01/31497 PCT/ AUCO 01296 -167 39. An image processing nethod, conprising

the step Qg or/588erating a colour map based on col ours of A TR 206
determ ning a representation of the i mge using the col our map, and95

determining a relative notion of at |east a section of the inage which is
represented using the colour map. 40. A nethod according to claim 39,
further conprising the step of encodi ng the representation of the inage.
10 41. A method according to claim 39, ?Drther conprising the step of
encoding the relative notion. 42. A nethod according to claim39, further

conprising the step of encoding the 15 representation of the inmage and the
rel ati ve3®ot i dnmethwd of advartising @eenrding (fot Jaim 26mvdrreintsaide dynamic gnedia
generat i C | S ' col t] ' is to
Genor at coppBbeREpr BIBRELS Bl 3hlecly b3t Bu°8 AblcrBLER dsAE il Htorhiditn,

wher ei n. stated igasebseiibagprefiledatabaseher conprises creating the col our map
based on a previously determ ned colour map of a proximate franme. 45. A
nmet hod according to claim44, wherein said creating step conprises

reorgani sing the colour nmap based on the previously determ ned col our nap

so that gpl OURSHAho®b¥plovidikPa hbREH it bC 161 ed
over to g current ?ranéll a}dﬁ%pgiggbtlgﬁlggangﬁ rﬁﬁéﬁgéﬁs%ﬁpﬁe (?:bo gﬁcﬁﬁﬂ;a% 46.
A et hodofaperatingiy a streaphiag ivided systerey edmprisitigihe fallowing stepsp conpri ses
correlating the colour map to the previously determ ned col our map. 30
| Chl Il 11111 1cdphiring ahised’3 spdeckdi $ailddevitd) 01/ 31497 PCT/ AUOCO 01296

compressing said speech;

inserting encoded samples of said compressed speech into user control packets;

10 sending said compressed speech to a server capable of processing voice

commands;
said server performs automatic speech recognition;
said server maps the transcribed speech to a command set;
said system checks whether said command is generated by said user or said server;

15 ~ if said transcribed command is from said server, said server executes said

command;

if said transcribed command is from said user said system forwards said command

to said user device; and
said user executes said command.
20

38. A method of providing a voice command operation of a low power device capable

of operating in a streaming video system, according to claim 37, wherein:
said system determines whether transcribed command is pre-defined;

if said transcribed command is not pre-defined, said system sends said transcribed

25 text string to said user; and

said user inserts said text string into an appropriate text field. : H!l‘“!“‘l“ I“'!‘ ““SI “ ‘!l‘



-168 47. A nethod according to claim39, wherein said step of determning a
rel ati vewowasi@n conprises determ ning a notion vector f@CTiAwoai29%east a
section of the inmge. 48. An imge processing nmethod, conprising creating a
guadtree for encoding a 5 representation of an inage. 49. A nethod
according to claim48, wherein the encoding step conprises creating the
quadtree to have a transparent |eaf_.qgpresentation. .10 50. A nethod
according to claim49, wherein the encoding step conprises creating the
guadtree to have the transparent |eaf representation which is utilized to
represent arbitrary shaped objects. 51. A nethod according to claimb50,
wherein the encoding step conprises creating the 15 quadtree to have

bott om jggvelAﬁ@,ﬁgggy@eesginigﬁﬁamd,eampﬁgngﬂqmﬂw of determ ning an encoded
representation of an inmage conprising: analyzing a nunber of bits utilized
t o represent generating@rcolous prapdased encolowss ebaimaggi i | i zing a first flag val ue

and a first pr, r r 0} L: . er of bits
utilized to &eé%&ié@ﬁtar?ﬁrgs%oﬁ)&glrdgx?ec"e@ggggh fl}e\g{b%\}g%%f gllelind representing
the sol our uddterniihing & ®BRAINEOMbliaY ofahtuteastnd eectiofnoofl th dnbage rwhiokdisnunmber
of bits, when the nunber of bits utilized to represent the col our does not
exceed mpresented using the coloyrgmp. A net hod according to claim52, wherein the
step of representing the colour wutilizing the first flag val ue conprises
representing the colour using the first predeterm ned nunber of bits which
is ei gh4). and inbthodtazpording &pchir dg, grthdrecomprisimg the btepiofgertchdingethond f | ag
val ue conprises representing the colour using the second predeterm ned
nunmber @preg;qtgn%ﬁféﬁepgageour_ 10 2 I I I A A e A A A A A I I Y Y I
WD @4/ 31497 PCT/ AUOO/ 01296 -169

41. A method according to claim 39, further comprising the step of encoding the

relative motion.

42, A method according to claim 39, further comprising the step of encoding the

15 representation of the image and the relative motion.

43, A method according to claim 39, wherein said generating step comprises

performing a colour quantisation in order to generate the colour map.

20 44. A method according to claim 43, wherein said generating step further comprises
creating: the colour map based on a previously determined colour map of a proximate
frame.

45. A method according to claim 44, wherein said creating step comprises reorganising
the colour map based on the previously determined colour map so that colours of pixels

25 from the proximate frame which are carried over to a current frame are mapped to same

indexes of the colour map.

46. A method according to claim 44, wherein said creating step comprises correlating
the colour map to the previously determined colour map.
30
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54. An inmage processing system conprising neans for generating a col our
map basgd“gﬂﬂmﬁahours of an inagez means for determ ning gciRRigRREat i on
of the image Using the colour map; and neans for determning a relative
notion of at |east a section of the inmage which is 5 represented using the
col our map. 55. A system according to claimb54, further conprising neans
for encoding the representation of [Eg i mpmge. 10 56. A systemaccording to
claimb54, further conprising nmeans fo %ncoding the relative notion. 57. A
system according to claimb54, further conprising neans for encoding the
representation of the inmage and the relative notion. 15 58, A system

accor di n47t o &l miethodaac giter claimg3Hewhereiny paid stenr af dRlGTRINGE AstlatiVEeans
for perfornmng a col luant i | ' r d our map.
50, A sy BOBRR SeRBRde oAt fRkib Vegtlh B et IsiEghal Srdpinae 0
further 20 conprises neans for creating the colour map based on a

previously determ ned colour map . of a proximte frame, 60. A system

accor di n@gl-t o Anaimagsoprogersing; methar | cHmRASING (freating ,3 | HgatEes ot %‘éﬁﬁ‘@aﬁs f or
reor gani zj p based on the previously determ ned color map so
t hat gZSéqu%SlI&?@org&%ﬁ)@@gg fromthe proximate frame which are carried over
to a current frame are mapped to sane i ndexes of the colour map. 61. A
system according to_claimb59, wherein said neang. for creating conprises
means f#9- cofrasthed ﬁ‘é’qﬂ]ég ttlam 4§avgl‘etr?}nt e’ﬁ’Pé\?ﬁ& I‘S?"H?&Sgg?ﬁeﬁt %1 our

map. 30 é\'lz{d'trlef: to ﬁdvg_'altl'ankﬂ)dréﬂt 1¢df'rdpredehtatibh] WO 01/31497 PCT/ AUO0/ 01296 -170
62. A system according to claimb54, wherein said neans for determning a

rel ative nmotion conprises nmeans for deternmining a notion vector for the at
| eastloa g&ct ! angt;loé chcording to claim 49, wherein the encoding step comprises creating the

quadtree to have the transparent leaf representation which is utilized to represent arbitrary

shaped objects.

51. A method according to claim 50, wherein the encoding step comprises creating the

15 quadtree to have bottom level node type elimination.

52. A method of determining an encoded representation of an image comprising:
analyzing a number of bits utilized to represent a colour;
representing the colour utilizing a first flag value and a first predetermined number
20  of bits, when the number of bits utilized to represent the colour exceeds a first value; and
representing the colour utilizing a second flag value and a second predetermined
number of bits, when the number of bits utilized to represent the colour does not exceed a

first value.

25 53. A method according to claim 52, wherein the step of representing the colour
utilizing the first flag value comprises representing the colour using the first
predetermined number of bits which is eight; and

the step of representing the colour utilizing the second flag value comprises
representing the colour using the second predetermined number of bits which is four.

* [+ L M S *
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I mage. 5 63. An image encodi ng system conprising neans for creating a

quadt r eewipwi/zgeodi ng a representati on of an i nage. 64. pEmAsdIR®ccor di ng
to claim®63, wherein the nmeans for encoding conprises nmeans for creating
the quadtree to have a transparent |eaf representation. 10 65. A system
according to claim64, wherein the means for encodi ng conprises neans for
creating the quadtree to have the traggparent |eaf representation which is
utilized to represent arbitrary shaped objects. 15 66. A system according
to claime65, wherein the nmeans for encodi ng conprises neans for creating

t he quadiree , ta have bottom|evel node type elin nation [

encodi n Sas ys 8 Mage PEASEISING SYSWH- SAOBHBE é‘geap%tﬂx@gg%%fﬁq 3 ﬁg% pr @ﬁp ib%egig

conpri sphigelodst ofRamhaglr anal yzing a nunber of bits utilized to represent a
colour; neans for representing the colour utilizing a first flag value and

a first pretnsaes for detgrminings representation ofitheinags usingibe colpuynep; andi | j zed to

represent the col Metebti G d I st va ; . I I ng the
col our utili ?}e%ﬁs %‘i’g& onﬁ%r% ibe%é)leu@gtéo\r@d(ljf;ﬁsl%agg%a&%%%gfrﬂgé’dlé@aggnvﬁﬁggfsnurrber

of bist srepydseiitedl hSing tdxlow@mdp. ts utilized to represent the colour does not
exceed a first value. 68. A systemaccording to claim67, wherein the neans
for representing the color wutilizing the first flag val ue conprises

Wl ch | Ser ofy R &ordhiglfh hip 34,0 fyrteP (BhBHSRY o) (F RN o 1
PCT/ AUCspieseftation dffthe titnagest ep of representing the color utilizing the

second flag val ue conprises representing the color using the second
predet er mi ned nunber of bits which is four.

10 56. - A system according to claim 54, further comprising means for encoding the

relative motion.

57. A system according to claim 54, further comprising means for encoding the
representation of the image and the relative motion.

15
58. A system according to claim 54, wherein said means for generating comprises

means for performing a colour quantisation in order to generate the colour map.

59. A system according to claim 58, wherein said means for generating further
20 comprises means for creating the colour map based on a previously determined colour

map of a proximate frame.

60. A system according to claim 59, wherein said means for creating comprises means
for reorganizing the colour map based on the previously determined color map so that
25 colours of pixels from the proximate frame which are carried over to a current frame are

mapped to same indexes of the colour map.

61. A system according to claim 59, wherein said means for creating comprises means
for correlating the colour map to the previously determined colour map.
30

ETn



69. A nethod of processing objects, conprising the steps of: 5 parsing
I nformati %j)f);fl%ﬁcri pt | anguage; reading a plurality of WA‘?‘R] SRS
containing a plurality of objects in the formof at |east one of Video,
graphi cs, animation, and audio; attaching control information to the
plurality of objects based on the information in the script |anguage; and
10 interleaving the plurality of obj eﬁ?ﬁ‘i nto at | east one of a data stream
and a file. 70. A method according to aim69, further conprising the step
of inputting information froma user, wherein the step of attaching is
performed based on the information in the script |anguage and the
i nf or mat 68n f AoRystene agensdingite claim 54, wherpingsaid seans foy determining, w®lativer t her
conpri si of I Lag.control .. | [ ted. t
ont ondtgpl SompFle eyl bbisfnifly d Sovigh VoAb Bl pP B8 SEu01 OFLE.
i nf or mat iimage. and tenporal information, wherein the step of attaching is
performed based on the information in the script |anguage and the control
information. 20 72. A nmethod according to claim 71, further conprising the
step @f kaput il | | l-l.%sﬁ; ' aching .
S pe(rgf oFﬁr]r'ed bggglég%gﬁ%ﬂei@t %y%{égfr 'Err%tqilsr%n néﬁ\ggg%@?tg%é ? ‘r’f’?ﬁ’%ggaf ?lﬁé&lggnt rol -
i nf or mat & oepresentdtiomef amintagent i on fromthe wuser. 25 73. A nethod according -
to claim72, wherein the step of inputting information fromthe user
conprises graphically pointing and selecting an object on a display. 74. A
met hod aggor dangste dcbdiRgd®. cldiby 63) Whefehihe inddans féﬂﬁcﬁ&iﬁ?%oﬁbﬁké%%ﬂéahb ng an. -
object 30 into the at | east one of the data streamand Til e. '
1111111 1for ttenting theiquadtreeito havd a wanspareat leofrepESentai®. 01296 - - 172 75. A
met h.(]ﬂ according to claim74, wherein said inserting step conprises
I nserting an

65. A system according to claim 64, wherein the means for encoding comprises means

for creating the quadtree to have the transparent leaf representation which is utilized to

represent arbitrary shaped objects.

15 66. A system according to claim 65, wherein the means for encoding comprises means

for creating the quadtree to have bottom level node type elimination.

67.  An image encoding system for determining an encoded representation of an image
comprising:
20 means for analyzing a number of bits utilized to represent a colour;
means for representing the colour utilizing a first flag value and a first
predetermined number of bits, when the number of bits utilized to represent the colour
exceeds a first value; and
means for representing the colour utilizing a second flag value and a second
25 predetermined number of bits, when the number of bits utilized to represent the colour

does not exceed a first value.

68. A system according to claim 67, wherein the means for representing the color

utilizing the first flag value comprises representing the color using the first predetermined

L

30 number of bits which is eight; and



advertisenment into the at |east one of the data streamand file. 76. A

met hod aWOmMEI49%g to claim 75, further conprising the stepafavphimsi ng t he
5 advertisenment with a different object. 77. A nethod according to claim
74, wherein said inserting step conprises inserting a graphical character
into the at | east one of the data streamand file. 10 78. A nethod
according to claim 77, wherein said_gtgp of inserting a graphical

character conprises inserting the graphical character based on a
geographical location of a wuser. 79. A method according to claim 69,

further conpgysi step,.of replacing.one of 15 . the plurality of
objects wi't hmaen(%{gﬁeﬁspg?ﬁr%s@ t.m%éi.:ne ﬁofPét“‘%&'%ch"r Feapd gtagl P Fo pﬂﬁ“é‘r ein
sai d st egpre¥entiggihacblog using tief sebbid frtastertnihod mhbe RIFBRS WhichTRFdRES repl aci ng
the one of the plurality of objects which is a viewed scene wth a new
scene. 20 81. A nethod according to claim69, wherein said step of reading
a plurakpty af LGLES 1.Ses I | a |.east one of the plurality
of dat akg'our%e%lg%ggﬁﬁlﬁgu ,ﬁ%?%h@ﬂﬁég%ﬁf%@ .SO& nmet hod according to

cl ai ; 69, mhpmingimhdammﬁcﬁ?ﬂadgme;a plurality of data sources
conprises readi,hg a I(Zﬁst ope of the plurality of data sources which is an

educat i onal {Fadiwg a pluralily ofdagrspurces spatainipg aplralityrofobiects iy the dormmpfiatst ep of
r eadi ngleﬁstRJng?'vi'dgM é}g el ﬁnin%%gﬁoﬁfdca‘ﬁﬁioconp” ses reading a | east one of
' ata s I'C

the plurality of ources is a’ pronotional video. I~I1""11l |
iil11111,-\ Lattavhing control infonDation Rilthe plurility AEOBjeOL Dased onlthe iférmdtioiEhod
| ai m 69, .wherein said step of reading a plurality of data

accor di ﬁ@ to q )
sour ces" COfpR ansbage iy a | east one of the plurality of data sources
whi b is an interleaving the plurality of objects into at least one of a data stream and a file.

/3

70. A method according to claim 69, further comprising the step of inputting
information from a user, wherein the step of attaching is performed based on the
information in the script language and the information from the user.

15
71.. A method according to claim 69, further comprising the step of inputting control
information selected from at least one of profile information, demographic information,
geographic information, and temporal information, wherein the step of attaching is
performed based on the information in the script language and the contro! information.

20
72. A method according to claim 71, further comprising the step of inputting
information from a user, wherein the step of attaching is performed based on the
information in the script language, the control information, and the information from the
user.

25

73. A method according to claim 72, wherein the step of inputting information from the

user comprises graphically pointing and selecting an object on a display.

74. A method according to claim 69, further comprising the steps of inserting an object

30 into the at least one of the data stream and file. e
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entertai nment video. 5 85. A method according to claim69, wherein said
step of r ' plurality of data sources conprises obtglhi video from
a surveil ﬁ’g‘?lcbie}glg?nera. 86. A nethod according to claim 74’1%\,;#2%?@1'/0&5%& d

i nserting step conprises inserting a 10 video froma canera for view ng
autonobile traffic into the at | east one of the data stream and file. 87.
A net hod according to claim 74, Wnereiln] said inserting step conprises
inserting information of a greeting 'catzd into the at | east one of the data
streamand file. 15 88. A nethod according to claim 74, wherein said
Inserting step conprises jnserti ng, a _conputer generated inage of .a nonitor
of a renfe cohigthadgceesdingdo clagm 74, whergingsaidinserting step ompHSeHIBBItNG AN her
conpri sl %Qvéﬁ}ﬁerﬁén‘?%]@fthe%? Péx{}gof‘ﬂ*ibed@su&% #:ﬁiaﬁ'l% one of a data stream and
afile to a user, erern e at l'eaSt one of a data streamand a file:

I nclude an interactive video brochure. 90. A nethod according to claim 69,

further gaonprising the step of providipg.the at , | east one of gdata stream
and a fi 78 whiftmethed gerosding to plaim, 43, FbFﬂ?’PBSlagdg%rSFePZ‘Efo equa@ma)mecm ly

filling QHberi Yd; 4+ and electronically storing information:
entered by et lﬁingmeﬂﬁgﬁw@ﬁéga’out the form 91. A method according to
claim90, further conprising the step of transmtting the information

whi ch has.been el ect,ronical | tored. 30, ILL L IL)I~1 -.. -~ . ..--- WO

01/ 31497 TPCT/ ABERSY ASEording 14 clpim 74, iberRiRSaid iRsFRHOR Gtep FoRIREISHS HSertinRar oi 1
the step gaiphithl eatdchd ifte'the &lledsDot JTRhé @ita sEQAPAAGAR, at t aching control

I nformation which indicates interaction behaviour. 93. A nethod according
to claim69, wherein the step of attaching control information 5 conprises

attachy ngg oy Qledidlf QRGN0 bl 777 UHFER LRIRD' 0P iRRARTES rphical

character comprises inserting the graphical character based on a geographical location of a

user.

79. A method according to claim 69, further comprising the step of replacing one of
15 . the plurality of objects with another object.

80. A method according to claim 79, wherein said step of replacing one of the plurality
of objects comprises replacing the one of the plurality of objects which is a viewed scene
with a new scene.

20
81. A method according to claim 69, wherein said step of reading a plurality of data
sources comprises reading a least one of the plurality of data sources which is training

video.
25 82. A method according to claim 69, wherein said step of reading a plurality of data
sources comprises reading a least one of the plurality of data sources which is an

educational video.

83. A method according to claim 69, wherein said step of reading a plurality of data

30 sources comprises reading a least one of the plurality of data sources which is a
A
VAL RN R

promotional video.
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94. A nethod according to claim®69, wherein the step of attaching control

i nf or mat weo1/3a4pri ses attaching control information whi aiciAvédess
conposition information. 10 95. A nethod according to claim®69, wherein the
step of attaching control information conprises attaching control

I nformati on which indicates how to process conpressed data. 96. A nethod
according to claim69, wherein the stigp.of attaching control information
conpri ses attaching an executabl e behaviour. 15 97. A nethod according to
claim96, wherein the step of attaching an executable behaviour conprises
attaching rendering paraneters used for animation. 98. A nethod according
to claim96, wherein the step of attaching an executable 20 behavi our
conpri sgs, at aglethod RcoMRR ol ddim %) wiferéiRtsaRidstas 6P Fedding 4 pluedlny Of Wata
wherein the step of attaching an executabl e behaviour conprises attaching
a tiner sowa'esmmpmsqmen@agaazgwu ong afothe| pluralits of viiase sprrces avhich ds gm

at t achi qhgﬁ gpahgple behavi our conprises attachi ng a behavi our which
al | ows akt 63% volrce call. 101. A nethod according to claim96, wherein
the step of attaching an executable behaviour conprises attaching systens

states including at |east one of pause and play. 30 1! 1111111111111(11 | |
| 11 18| A methogagcerding ioplainroborherermeatsisier of repding ppluralityof dats

accordi liﬁ:’lrﬁé wher 24 %6,@ afnﬂéi‘ i ng an executabl e
behavi ogcgn%%r%rl sesggqt?\ggﬁivﬁ%&i%ﬁram ig%‘;ﬁﬁc g’l | ows changi ng of user

vari ables. 103. A system for processing objects, conprising: 5 neans for

parsing_information in script |l gnguage; neans for reading a plurality of
dat a soﬁﬁcesAcB‘ﬁlh&aﬁF?@%&gﬁ? ﬁﬁéﬁ‘iﬂyw f Hb?ag;gl’?e’itﬂgtsﬁ@ CW’%F%F’S%\‘F‘HB@ast one

of VigdeQided Fom{1h 68me@ ToF ik ivitly avtdtfotiledi4tfic Ra e it?%aes%ﬁéﬁf‘tjhgﬂaﬁ%teﬁﬁl

information to the plurality of objects based on
and file.

87. A method according to claim 74, wherein said inserting step comprises inserting
information of a greeting card into the at least one of the data stream and file.

15
88. A method according to claim 74, wherein said inserting step comprises inserting a

computer generated image of a monitor of a remote computing device.

89. A method according to claim 69, further comprising the step of providing the at
20 least one of a data stream and a file to a user, wherein the at least one of a data stream and

a file.include an interactive video brochure.

90. A method according to claim 69, further comprising the step of providing the at
least one of a data stream and a file which includes an interactive form to a user;
25 electronically filling out the form by the user; and

electronically storing information entered by the user when filling out the form.

91. A method according to claim 90, further comprising the step of transmitting the
information which has been electronically stored.
30
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information in the script |anguage; and 10 neans for interleaving the

pluralitygfoPRkgcts into at least one of a data stream a%Tﬂ\U()fo}okﬁs 104. A
system according to claim 103, further conprising neans for I'nputting

information froma user, wherein the neans for attaching operates based on
the 15 information in the script |anguage and the information fromthe
user. 105. A system according to cl ai 03, further conprising neans for
inputting control information selected ' fromat |east one of profile

i nformati on, denographic information, geographic information, and tenporal

i nformati on, wherein the nmeans for attaching 20 operates based on the
i nf or mat 98n i i method @geasding 40 glairg &9awhereincthe siep 06 pttaching eantobinforngsion A

e AP Ykl o] oo i EAREG e Rt WL L0

I nformat | rom e means 10
the information in the script |anguage, the control information, and the
i nformation fromthe 25 user. 107. A system accqrding to clajm 106,

wherei n Phe méemethod acqording o plgim §Powhereinghe step ghattaphingcontrebnfermation ppans -

for graphi : I ' ' | ay. 30 1111111
1119707 Ptept P e ARl AREh MBI Re g B 0.
system according to claim 103, further conprising neans for inserting an
object into the at |east. one of the data stream.and,file. 109.. A system
ot or i ngt o & Brpd BEONIRE AP K PRt 45 P PhachingFORBRpIFAEatoE onns
for insegtipgsed AARHRY donf8 RmialbR whith iAllud@epBRtoR infbRfatal 8 Stream and

file. 110. A system according to claim 109, further conprising neans for
replacing the advertisenent with a different object. 10 111. A system

accongingsto &l ALibd 8&ordiRg tliflint 85 WHEAR the QEp bESEIChingLoiREPhksHAtion

comprises attaching control information which indicates how to process compressed data.

96. A method according to claim 69, wherein the step of attaching control information
comprises attaching an executable behaviour.

15
97. A method according to claim 96, wherein the step of attaching an executable

behaviour comprises attaching rendering parameters used for animation. -

98. A method according to claim 96, wherein the step of aftaching an executable

20 behaviour comprises attaching a hyperlink.

99. A method according to claim 96, wherein the step of attaching an executable

behaviour comprises attaching a timer.

25 100. A method according to claim 96, wherein the step of attaching an executable

behaviour comprises attaching a behaviour which allows making a voice call.

101. A method according to claim 96, wherein the step of attaching an executable
behaviour comprises attaching systems states including at least one of pause and play.
30
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means for inserting a graphical character into the at |east one of the data
stream awo oish®7 112. A systemaccording to claim 111, waavaioe/oszméd neans
for inserting a graphical character conprises neans for inserting the

gr aphi cal character based on a geographical 15 location of a user. 113. A
system according to claim 103, further conprising neans for replacing one
of the plurality of objects with anqtfjger object. 20 114. A system
according to claim 113, wherein said neans for replacing one of the
plurality of obj ects conprises neans for replacing the one of the plurality

of obje

accor di ﬁgf't\(l)\AAc ﬂ?ﬂdiﬁ‘ffonglc?}ﬁ@g? %%ﬁg P& or Stéé(%g’eanttgaElz]itig’l Iﬁiréi(,%ﬁly oeT
data souekfsowr @bmpiisesattacting irifformativaditich alldvesatianging of isdrivarighles.al i ty of
data sources whic Is a training video. 116. A system according to claim

103, wherein said neans for reading a plurality of data sources conprises

nmeans f r egd] lity of data sources which 30 is
a prono?ubona?‘%?}g% i’ﬁiﬁ‘i@%fﬁ%@ﬁﬁln IN* CLMS :li., WO

01/ 3H497 PCT/nﬁdﬁIcﬁ)paBﬁlg mﬁ)‘:‘ﬁlaﬁdﬂmaﬁsmpstaﬂgu@por di ng to cI ai m 103, wherein
said nmeans for din luralit data sour.ces e . ns, for
reading a | e&%ﬂm%ﬁ’é ??%“i plyrality p Wé?urﬁeét%n?ﬁw%ég ?’%ﬁng n the

ent ertagmgfat %agp&r %ﬁ ﬁ&gtﬁm@ﬁﬁpmmﬁo claim 103 wher ei n nmeans
for reading a plu ity of P 'sources conprises means for reading a

| east one of means oruattaching aohtrdhinfomationde thiiphirality ofaebjects dasddoemithesi deo.

119. A's accgﬁjl ng to cI al m, 103, wherein said neans for reading a
pluralit HPa‘OfGn a8 Bori ses neans for obtaining video froma

survigl | | angRaf@fge imterldedthg tﬁeﬁ)Yl%hﬁﬁ‘ AUbRCH Afb dtQedst 8heTbf 8 Gata¥irRami ahdsai d
neans f%li i nserti ng corrprl ses
11€e.

104. A system according to claim 103, further comprising means for inputting
information from a user, wherein the means for attaching operates based on the

15 information in the script language and the information from the user.

105. A system according to claim 103, further comprising means for inputting control
information selected from at least one of profile information, demographic information,
geographic information, and temporal information, wherein the means for attaching

20 operates based on the information in the script language and the control information.

106. A system according to claim 105, further comprising means for inputting
information from a user, wherein the means for attaching operates based on the
information in the script language, the control information, and the information from the

25 user.

107. A system according to claim 106, wherein the means for inputting information
from the user comprises means for graphically pointing and selecting an object on a
display.
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means for inserting a video froma canera for viewi ng autonobile traffic
into the one of the data streamand file. 15 12
accordingq$%b§?§%%1lo7, wherein said neans for inserting égﬁg?ﬁ%@é%%heans
for inserting information of a greeting card into the at |east one of the
data stream and file. 20 122. A system according to claim107, wherein
said neans for inserting conprises igﬁgrting a conputer generated i nage of
a nonitor of a renote conputing devi ce."*123. A system according to claim
103, further conprising nmeans for providing the at |east one of a data
streamand a file to a user, wherein the at | east one of a data stream and
25 a fil d0BnclAisstenaactording trcelnine 103, fushasrconiprising means fox insestingramobjectdi ng
to claim, t he LI,SLN ans, for providing the at |east one of a
dat a strgﬁﬁﬁ&ﬁ%*é“??@%&@ﬁ?éﬁaF%%Wﬂ%ggﬁ%n interactive formto a user; neans
for electronically filling out the formby the user; and 30 nmeans for

el ectronically storing information entered_ by the user when filling out

t he for ml09.1174 system acrerding)to glaim 108, wherein Kaidomearssfon dnserting pOIPAIEES296
-178 125 r.ai | t Qm;f ' ans for _
trans% tﬂdfg\}ééﬁgeﬁ%n %?lr?gﬁ}g?\én?vﬂ?%ﬁb @ae;a%ge@g{n&{eel ec er(ganl caﬁaﬁ{y&git%i‘ré'ed. 5 126.
A system according to claim103, wherein the neans for attaching control

i nfornati conprises neans for, attaching contro],informafion whjch
| ndi cat ed10nt & SYSST® ORIy Oophaim 199, Soprigingomannsytor replaging, the s,

wher ei n Etli’ﬁirt'ﬁfﬁgflt&ﬁﬁa%ff&ﬁﬂi cgontrol 10 information conprises neans for

attachi ng cont I nf ormati on I'ch includes rendering paraneters. 128. A
system according to claim103, wherein the neans for attaching control

10 111. A system according to claim 108, wherein said means for inserting comprises

means for inserting a graphical character into the at least one of the data stream and file.

112. A system according to claim 111, wherein said means for inserting a graphical
character comprises means for inserting the graphical character based on a geographical

15 location of a user.

113. A system according to claim 103, further comprising means for replacing one of

the plurality of objects with another object.

20 114. A system according to claim 113, wherein said means for replacing one of the
plurality of objects comprises means for replacing the one of the plurality of objects which

is a viewed scene with a new scene.

115. A system according to claim 103, wherein said means for reading a plurality of
25 data sources comprises means for reading a least one of the plurality of data sources which

is a training video.

116. A system according to claim 103, wherein said means for reading a plurality of

data sources comprises means for reading a least one of the plurality of data sources which

L
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i nformati on conprises nmeans for attaching control information which

I ncl udeswaldi/aegvposi tion information. 129. A system accorrRiTigue1edsai m 103,
wherein the nmeans for attaching control information conprises nmeans for
attaching control information which indicates how to process conpressed
data. 20 130. A system according to claim 103, wherein the neans for
attaching control information conpripges. neans for attaching an executabl e
behavi our. 131. A system according to claim 130, wherein the neans for
attachi ng an executabl e 25 behavi our conprises neans for attaching

renderi par gneters_u fOr ' [ 132 o] | ai m
130, “wheldi n SR FRSeESAle & oM 10, Serebiliq BealS WERAN0G bGP of
means f adatddudees icOfipisds ninaink ftireadiflg 4 kst dhef sheepluraticp ofidaty séurcesl which 130,
wherein the nmeans for attaching an executable behaviour conprises neans

for attdtAneateainmeatvidga.| | Q31 212222101111 T1IIE T1II] MS = c-cmmaaan-- WO
01/ 31497 PCT/ AUOCQO 01296 -179- 134. A system according to claim 130,

wherein the nmeans for attaching an executabl e behaviour conprises neans
for aft aklii ngA ayitedaaccordingiol clhing (103 \wwherain mgars foo realing b Iplurality3sf data syst em

according to claim 130, erein the neans r gttachi an _execut abl.e
behavi o FPUWESHFPRBRIS r%%'{‘ﬁ\é\@?ro‘?ea PE 3cFAshgne 9&&\9@@9‘[ %@%‘ﬁéf"b‘&?ﬁ& B east
one of PAUSKC W&y 136. A systemaccording to claim 130, wherein the

means for attaching an executable 10 behavi our conprises nmeans for
attaching information which allows changing of user variables. 137. A

e o gt SR b BBl e STV ST B 4t Buml o

10 data sources comprises means for obtaining video from a surveillance camera.

120. A system according to claim 107, wherein said means for inserting comprises
means for inserting a video from a camera for viewing automobile traffic into the at least
one of the data stream and file.

15
121. A system according to claim 107, wherein said means for inserting comprises
means for inserting information of a greeting card into the at least one of the data stream
and file.

20 122. A system according to claim 107, wherein said means for inserting comprises

inserting a computer generated image of a monitor of 2 remote computing device.

123. A system according to claim 103, further comprising means for providing the at
least one of a data stream and a file to a user, wherein the at least one of a data stream and

25 afile includes an interactive video brochure.

124. A system according to claim 103, further comprising means for providing the at
least one of a data stream and a file which includes an interactive form to a user;
means for electronically filling out the form by the user; and
30 means for electronically storing information entered by the user when filling out

the form.
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15 generating image information at the server based on the computing

oper at i ong r mtting, via a wireless connection, the i ' rmation
fromthe gg}@%ﬁm?o a client conputing device wthout traﬁgﬁ?§¥*@gﬂgaid
data; receiving the image information by the client conputing device; and
di splaying the inmage information by the client conputing device. 20 138. A
nmet hod according to claim 137, further7§onprising the steps of entering, by
a user of the client computing deviéé, input information; transmtting,
via the wirel ess connection, the input information fromthe client
conputing device to the server; 25 processing the input information at the
server; altering the inmage information at the server based on the input

i nf or mat iygR; At 1,55 1 I & .1 Ney Wi S ct.L.on, |, 5
nf or mad 1951 wh SRS birite of it oo Suer SRR RE il ot BindiBHE e ch
has been irfoinedtivn which has seh eRRttraicallyistored. 30 devi ce; and _
111111211211221122122112112112 M S WO 01/ 31497 PCT/ AUOO 01296 -180

di splaying the inage information which has been altered by the client
COMPUts| N6 dCY! Gsterh SRocoRiffP D Wit 105 Wildif) ik Ak ofor SIS GAIARYT | SF N0
the step of capturing he I mage in ormation at the server, erein the

t ransni t infomnatibagomprises mems forattaching cogrdl isformatbonewhich dndicdtésdnterdetioh has .
been capb red. 140. A nethod according to claim 137, wherein the

transmt %ﬁé"%’f‘ep conprises transmtting the image information as a video
obj ect having attached thereto control 10 information. 141. A systemfor

renotely controlling a conputer, conprising:
127. A system according to claim 103, wherein the means for attaching control

10 information comprises means for attaching control information which includes rendering

parameters.

128. A system according to claim 103, wherein the means for attaching control
information comprises means for attaching control information which includes

15 composition information.

129. A system according to claim 103, wherein the means for attaching control
information comprises means for attaching control information which indicates how to
process compressed data.

20
130. A system according to claim 103, wherein the means for attaching control

information comprises means for attaching an executable behaviour.

131. A system according to claim 130, wherein the means for attaching an executable

25 behaviour comprises means for attaching rendering parameters used for animation.

132. A system according to claim 130, wherein the means for attaching an executable

behaviour comprises means for attaching a hyperlink.

30 133. A system according to claim 130, wherein the means for attaching an executable

I

behaviour comprises means for attaching a timer.



means for performng a conputing operation at a server based on data; neans
for genagyetognAgeermage i nformati on at the server based on toa/Aumopitdsng 15
operation; means for transmitting, via a wireless connection, the inmge
information fromthe server to a client conputing device wthout
transmtting said data; neans for receiving the imge information by the
client conputing device; and neans .figg_di spl aying the image information by
the client conputing device. 20 142. A system according to claim 141,
further conprising neans for entering, by a user of the client conputing
device, input information; neans for transmtting, via the wreless
connection, the input information fromthe client conputing device to the
server; 135, mpasgstdn® racdbwﬁgs@ cREmt 139, whtHin thef RediRtfoP attadhind)gn 8Lécutible means
for altering the inmage information at the server based on the input

i nf or mabekayioursamprisesmeans formittaching a behavieusavhigh dllavesmaldng avoicssallt he i nmage
i nformati on which has been altered; 30 nmeans for receiving the i mage

i nformati on which has been altered by the client conputing device; and
111151113311 W systed dcdordibg tto klaih11B0, Wheftld hbAfidans@dr altkubinpl &P 6xecufable means
for di sgl aying the image Information which has been altered ‘%qathe c]ient

conput i ghayieur cemprises megns foraiiaching sysmystates mchidingat 1east ope ofgpavsesnst i si ng
neans f [aycapturi ng the 5 inage information at the server, wherein the
means foOr “transmtting conprises: nmeans for transmtting the inmage

I nformati on which has been captured. 144. A system according to claim 139,
wherein e nmeans for transmfting conprises )
152 A system according to c{atim I%O, wherein the means for attaching an executable
10 behaviour comprises means for attaching information which allows changing of user

variables.

137. A method of remotely controlling a computer, comprising the step of:
performing a computing operation at a server based on data;
15 generating image information at the server based on the computing operation;
transmitting, via a wireless connection, the image information from the server to a
client computing device without transmitting said data;
receiving the image information by the client computing device; and

displaying the image information by the client computing device.

20
138. A method according to claim 137, further comprising the steps of entering, by a
user of the client computing device, input information; -
transmitting, via the wireless connection, the input information from the client
computing device to the server;
25 processing the input information at the server;

altering the image information at the server based on the input information;

transmitting, via the wireless connection, the image information which has been
altered;

receiving the image information which has been altered by the client computing

30 device; and

LT



10 nmeans for transmtting the image information as a video object having
attached {hes@higoy control information. 145. A nethod of trl‘i’?ﬁﬂtfo%oilﬂ»g an

el ectronic greeting card, conprising the steps of: inputting Intormation
indicating features of a greeting card; 15 generating inage information
corresponding to the greeting card; encoding the inmage information as an
obj ect having control information; t_rl%Bs_m' tting the object having the
control information over a wirel ess connection; receiving the object

having the control information by a wireless hand-held conputing. device;
20 decodi ng the object having, the control information into a greeting card

i mage by t hdisplayigcthe image iermetionwhich hgs decn altered by e ghieal, coraputing
greeti ngfé@i%g i mage whi ch has been decoded on the hand-held conputing

devi ce. 46. A nmethod according to claim 145, wherein the step of
generating image information conprises capturing at |east one of an inage
and as serjes of immges a cusfom|j e informgtjon, wherejn the encoding
step f ur digr e’bmr@e%cce f%gfagailér'}?ﬁf;%ﬁpmmg@gééeémoﬁﬁ maﬁg o
contr Is | ' ' : | ' =0fiing the
obj ectq erllxggédé; u%@ggn?ﬂg{esﬁg‘b%adivﬁefr %‘P?rg% %’#\&g?\%ﬁlﬁ%’ogl ng tehﬁ‘gﬂ 0 Jeglltg
encoded imagejinfdrmatiors whichihasbeen captwredat i on, wherein sai d di splaying step WO
01/ 31497 PCT/ AUOCQO 01296 -182 conprises displaying i mge infornmation and
the customimage information as the greeting card. 147. A system

transm t 14Qg AN ndtRed fa0¢brdingr REClal £3¥, OwhéreiiP thes iAfismidtinE aRp Eohprisesut ting-
information indicating features of a greeting card; neans for generating

i mage i nfrensmittingntheoimagspindermation @st s oidgpeehiegtghaying) attaghed shergto eergeadi ng:

t he iymage 4 nf or mati on as an obj ect having control information; neans for
translr@at ?nﬁrééﬁﬁg?obj ect having the control information over a wireless
connecti on; :

141. A system for remotely controlling a computer, comprising:
means for performing a computing operation at a server based on data;
means for generating image information at the server based on the computing
15 operation; _
means for transmitting, via a wireless connection, the image information from the
server to a client computing device without transmitting said data;
means for receiving the image information by the client computing device; and
means for displaying the image information by the client computing device.
20
142. A system according to claim 141, further comprising means for entering, by a user
of the client computing device, input information;
means for transmitting, via the wireless connection, the input information from the
client computing device to the server;
25 means for processing the input information at the server;
means for altering the image information at the server based on the input
information;
means for transmitting, via the wireless connection, the image information which
has been altered;
30 means for receiving the image information which has been altered by the client

[T

computing device; and



10 neans for receiving the object having the control information by a

W r el esswoewbi4drel d conputi ng devi ce; nmeans for decodi ng RPCEFAUN/@R6 havi ng
the control information into a greeting card image by the wrel ess

hand- hel d conputing device; and neans for displaying the greeting card

I mmge whi ch has been decoded on the hand- 15 held conputing device. 148. A
system according to claim 147, whereilBlt-he neans for generating i mge

i nformati on conprises neans for capturing at |east one of an imge and as
series of inages as customimage information, wherein the neans for

di f h '
obj ect " havi MFAEh {67 GRblaqfg g EEY AR G Bt Sy e o
conpri sednipatiig dévite.decodi ng the obj ect encoded using the image

i nformati on and decodi ng the object encoded using the custom i mge
i nformation, wherein said means for displaying conprises nmeans for

ar oot | ng ar d g, BEORE o i, 106 LB PornBAf riLals IO (APhulRe the

conpr3 sumggéhﬂ‘omamaoﬂtesemputtl ng an audi o signal by a conputing device;

encodi ng the audi,0 nal ; transmttl n]glgt .ne audio signal to a renote
conputing deWw ?m ?‘Erfﬁﬁ’fé"l“}sﬂ’d DR ELOWPHFS si gnal at the rempte conputing
device and geAQE AlritRfsmifihOhETh ghnf&ﬁfaﬁgﬂ%%m%e ert prbdli 0 signal ;|
Frerrrr 111111 1 J [ 11111 11 L IL., WO 01/31497 PCT/ AUOCO 01296 -183

transmtting the |nformat|on correspondi ng to the audio signal to the

conput i deyi ce cont r.ol I onputi ng device u | nf ol tion
COrT esp(r}%él ngl\lsx AC alalfrtg a ?35 Whetein e Gieans For ﬁ' %uﬁmg comp. HsdE
10 means for transmitting the image information as a video object having attached thereto

control information.

145. A method of transmitting an electronic greeting card, comprising the steps of:
inputting information indicating features of a greeting card;
15 generating image information corresponding to the greeting card;
encoding the image information as an object having control information;
transmitting the object having the control information over a wireless connection;
receiving the object having the control information by a wireless hand-held
computing device;
20 decoding the object having the control information into a greeting card image by
the wireless hand-held computing device; and
displaying the greeting card image which has been decoded on the hand-held

computing device.

25 146. A method according to claim 145, wherein the step of generating image
information comprises capturing at least one of an image and as series of images as
custom image information, wherein the encoding step further comprises encoding said
custom image as an object having control information, wherein said step of decoding
comprises decoding the object encoded using the image information and decoding the

30 object encoded using the custom image information, wherein said displaying step

Hlllll! mlN ] ﬂlll I llll



5 150. A method according to claim 149, wherein said controlling step

conpri seswoiARi4e9! | 1 ng the conputing device using conput egpal [ ons
whi ch correspongg to the information corresponding to thgcg{} | gﬁg’?gnm . 10

151. A nethod according to claim 149, wherein said controlling step
conprises controlling the conmputing device using data which corresponds to
the information corresponding to thglgygio signal. 152. A nethod according
to claim149, wherein the step of intéerpreting the audio signal 15
conprises performng a speech recognition. 153. A systemfor controlling a
conputing deyice, conprising:. inputting an audi o signal ,by a conmputing
devi ce; COIMIIES ﬁ@plamgam%l@?w? ap¢ thecustom imaged tigiasghe grasngt o a
renot e caﬂ%uting device; interpreting the audio signal at the renote
conputing device and generating information corresponding to the audio
signal; transmtting the information corresponding to the audio signal to

the conpytjng, device; and 25 controlling the conputjng device using the
i nf or mat *j‘{jn COSY e RIS REtNG 2R FlECtRm gree &ﬁ?ﬁ‘i’.cogg&‘.smﬂ' system according to

clai 5153, WhRkdsoPbhtiNg dMiSrhatlonGAlibitile!fedifires OB ghebfing caraans for
controlling the conputing device using conputer instructions which 30

corresponds tmeansdor generating imagecinformepomctirregpondingito thegiesting cardd . 1111111
11121212 110 1Litlldl C MMO 01/ 31497 PCT/ A 01296 -184,135. A system
according t o BT fpReESoding dicimiees Iforatenas A pbisgtAaving oL BECed” neans
for control | ifeanksTer Ganshittingothd ©bjeee havihg thel edritroMinfolmativn’ 6w ANreless t he -
i nformati on corresponding to the audio signal. '
connection;
10 means for receiving the object having the control information by a wireless hand-
held computing device;
means for decoding the object having the control information into a greeting card
image by the wireless hand-held computing device; and
means for displaying the greeting card image which has been decoded on the hand-

15  held computing device.

148. A system according to claim 147, wherein the means for generating image

~ information comprises means for capturing at least one of an image and as series of
images as custom image information, wherein the means for encoding further comprises

20 means for encoding said custom image as an object having control information, wherein
said means for decoding comprises means for decoding the object encoded using the
image information and decoding the object encoded using the custom image information,
wherein said means for displaying comprises means for displaying image information and

the custom image information as the greeting card.

25
149. A method of controlling a computing device, comprising the steps of:
inputting an audio signal by a computing device;
encoding the audio signal;
transmitting the audio signal to a remote computing device;
30 interpreting the audio signal at the remote computing device and generating

information corresponding to the audio signal; R NI
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5 156. A system according to claim 153, wherein said neans for interpreting
t he audiwoessgRal conprises neans for perform ng a speeclrCregmgoizdson. 157.
A net hod of performng a transm ssion, conprising the steps of: displaying
an advertisenent on a wirel ess hand-held device; 10 transmtting

i nformation fromthe w rel ess hand-hel d device; and receiving a discounted
price associated with the informationgshi ch has been transmtted because
of the display of the advertisenment. 158. A method according to claim 157,
wherein the displaying step is perforned before 15 the transmitting step.

perf or med dufPagyee e sgrdpalififp b Tod 4658 el t) e Sorl

cl ai m 1@dvicsherein the displaying step is perforned after the transmtting
step. 161. A nethod_accordi,ng to claim157, wherein the step of regeiving a
di scount ed gantroding-thesomputing dewirs usge theyinferpation gorrgspanding, to 8@{1310

associ atgd th the information which has 25 been transmtted. 162. A

met hod according to claim 157, wherein the step of displaying conprises

di splsayi ng the object as an interactive object, the nmethod further
conprising interactjn W th the object t he user; d displaying a video
in resp&ﬁ@e Bo“i“%‘ﬂ‘?-,dr ég?‘?rﬂ’d‘gb? tcﬁ’émui‘gi. W%’@“‘lé@% £O SF"(PF °Bé‘Pf‘ ¥ning a
ST IR o s ek e
wi r el es infornmativnivetrdsppadingdo the audiorsigfabr transmitting i nformation fromthe
w rel ess hand-hel d device; and neans for receiving a discounted price
associated with the informati on which has been transmtted because of the

di sploay 191. t e nPdN&T tac&RRB! to °laim 149, wherein said controlling step comprises

controlling the computing device using data which corresponds to the information

corresponding to the audio signal.

152. A method according to claim 149, wherein the step of interpreting the audio signal

15 comprises performing a speech recognition.

153. A system for controlling a computing device, comprising:
inputting an audio signal by a computing device;
encoding the audio signal;
20 transmitting the audio signal to a remote computing device;
interpreting the audio signal at the remote computing device and generating
information corresponding to the audio signal;
transmitting the information corresponding to the audio signal to the computing
device; and
25 controlling the computing device using the information corresponding to the audio

signal.

154. A system according to claim 153, wherein said means for controlling comprises
means for controlling the computing device using computer instructions which

30 corresponds to the information corresponding to the audio signal.

I



164. A system according to claim 163, wherein the nmeans for displaying the
advertis t rates before the transmtting of informagpen A
systen1a§@§ﬁﬂpﬁgsto claim 163, wherein the neans for disp g@?ﬁg&?ﬁgﬁ 10
advertisement operates during the transmtting of information. _ 166. A
system according to claim 163, wherein the neans for displaying the

adverti senent operates after the tranig%tting of information. 15 167. A
system according to claim 163, wherei he nmeans for receiving a discounted
price conprises neans for receiving a discount of an entire cost associ ated
with the information which has been transmtted. 168. A system according
to cl ai m3i%3, Ansystem accondingde ehaitol53¢wheredty s#id menans for eentroiling, gomprises

di spl ayi ng t he object...as an interacti,ve oh t h S “the
compr | 41 Mo SoRgplifg BF LG oo doil) " RS olfbebhalth e
for di spiFyiniifion c¥iréfRniig té feRRbRsidml.i nteracting by the user. 169. A

met hod of providing video, conprising the steps of 25 determ ning whether
an event has occurred; and obtaining a video of an area transmtting to a

avent 3 135" WA Sokat aERRRE G A3, W Slid ifand (SR ApiBRE Ao dudi 1N
det er m niigaal @omptisesaficans forgwirformingt speechaatognitidny t he user, wherein the

step of transmtting conprises transmtting the video of the area which
corresponds to said location. . . LIl 1LLELED B0REIIDT-OJ1 1111111 WO

01/31497, BL /é} ik 93 6P8erfor J‘%’,‘sgﬁS@ Mgﬂﬁﬁgﬂﬁis&@sbg claim 170, wherein.

the step Of s I ng ctonpri ses a hone nunber corresponding to
traffic vi deodisplaging anAdvertisemens on avdiebays handcheld devieg, further conpri sing

t he st f for.m det I nat | f. t - USi | obal ition.
yet b 173, "RenpriRia emrten fopanerar st S i MR & n0 e step

of perform ngreReiving a discounted price associated with the information which has been

transmitted because of the display of the advertisement.

158. A method according to claim 157, wherein the displaying step is performed before

15 the transmitting step.

159. A method according to claim 157, wherein the displaying step is performed during
the transmitting step.

20 160. A method according to claim 157, wherein the displaying step is performed after

the transmitting step.

161. A method according to claim 157, wherein the step of receiving a discounted price

comprises receiving a discount of an entire cost associated with the information which has

25 been transmitted.

162. A method according to claim 157, wherein the step of displaying comprises
displaying the object as an interactive object, the method further comprising interacting
with the object by the user; and displaying a video in response to interacting by the user.

e e T
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determ nation of the area based on a cell site utilized by the user. 10
174. A nmeyybadsepeording to claim 169, wherein the step of rEyAwWION29G]
conprises determning that a traffic problemexists on a predefined route,
wherein the step of obtaining video conprises obtaining video which
corresponds to the predefined route. 15 175. A nethod according to claim
174, wherein the step of transmttingjgeoprises transmtting the video to
the user only when the user is noving greater than a predeterm ned speed.
176. A system for providing video, conprising: 20 nmeans for determ ning

whet her an event has occuyred; ., neans for obtaini vi deo of an area; and
means for traff$ang HSPM“‘&WC‘E‘?”W%W&%@“LS%@%F S he vi deo of

the area in FRARORP rahnitdify iRkeftior Ro e witeR¥ShAM-RAE deviai@nlio cl aim

176, wherein the neans for determning conprises neans for selecting a
| ocation by t heansfor receivdng dischunted price associatedrwith thei informatipn wich haseans

for transmtting. vi deo .qf t.he ar ich corresponds to said |ocation.
178. A s;%et”etfﬁnég’é‘iﬁlﬁg?eﬁﬁ}m?Bf&eﬁlm?iﬁftﬁe\ﬁvg‘?e&ilsr‘?mﬁé means-for sel ecting
conprigses 30 neans for dialing a phone nunber corresponding to traffic

video” 1111111111121 211 1 11111211211 1 1 1 11 CLMsW
01/ 3149716ET/ AUGstem2gecordinggto claim 163 s ywhersin atheomsiany foo displaying 7the

further ¢ Lising neans, for perfornin . I nation of the area using
261 obal SERbeRSAPRERRT ol RE RaBpllR, RinRIA 0 5 m 176, furt her
conprising nmeans for performng a 5 determnation of the area based on a

cell site utilized by the user. 181. A system accordi ngdé)(g g_l allﬁm 178’;?
wherei n 62 mdarf¥stewr ageordingi 19 flaimo 163 dhereinpthes megps Jfor ofisplaying theat a

traf fyinc &p,%,;e | Durfh ' %szxr ein the nmeans for
obt ailﬁi ngéw egleggbr%rlg%s ngghgﬁ?%%nﬁg@tg;%@\gnw €o-whi ch corresponds to
t he -

166. A system according to claim 163, wherein the means for displaying the

advertisement operates after the transmitting of information.

15 167. A system according to claim 163, wherein the means for receiving a discounted
price comprises means for receiving a discount of an entire cost associated with the

information which has been transmitted.

168. A system according to claim 163, wherein the means for displaying comprises
20 means for displaying the object as an interactive object, the system further comprising
means for interacting with the object by the user; and means for displaying a video in

response to interacting by the user.

169. A method of providing video, comprising the steps of:
25 determining whether an event has occurred; and
obtaining a video of an area transmitting to a user by a wireless transmission the

video of the area in response to the event.

170. A method according to claim 169, wherein the step of determining comprises

30 selecting a location by the user, wherein the step of transmitting comprises transmitting

* c L M s *

~ the video of the area which corresponds to said location.



10 predefined route. 182. A systemaccording to claim 181, wherein the
nmeans f%& 1%?&91 tting conprises neans for transmtti ngpblggﬁ(,wﬁ%to t he
user only en the user is noving greater than a predeterm ned speed. 15
183. An object oriented nmultinmedi a video system capabl e of supporting
multiple arbitrary shaped video objects wthout the need for extra data
overhead or processing overhead to_%g\_/i de vi deo object shape information.
20 184. A system according to claim , Wherein said video objects have
their owmn attached control information. 185. A system according to claim
183, wherein said video objects are streanmed froma renote server to a
client. 25 186. A system according to claim 183, wherein said video object

onene | 1711 AghO e RRBRIE o, MG bt tiulonite WRtsE s 107 4

net hod accor clal eréin e ste contro
i nf or maphene Mehbep oorrdspading toatedffiogideondi ti ons for execution of controls.
................ S T U T e A 1 T I I Y A o

L WD 01/ 31497 PCT/ AUCD 01296 -188 188. A nethod according to claim 71
furtier é?%gﬁfeﬂﬁdt%%ﬁi@gﬁ Ohin?R69] Rirther cbMpASIAR ithe Btep! SMpétfoeiind ags or-

vari abl rein the st of attaching is performed base on the

i nf or matleterminatidnaf theatep usihg aglobgbposition systetx ol i nformati on, and the
information fromsaid user flags. 5 189. A nethod of delivering multinedia
content to wireless devices by, server initiated comrunications wherein

content 195 SAhgEito8 heboidingelol MainY 189, furthes cofrisihg ke etep cofSperforinimcai ve
manner and said user is alerted to conpletion of delivery via device's
di spl aydetermination of the area based on a cell site utilized by the user. -
10
174. A method according to claim 169, wherein the step of determining comprises
determining that a traffic problem exists on a predefined route, wherein the step of

obtaining video comprises obtaining video which corresponds to the predefined route.

15 175. A method according to claim 174, wherein the step of transmitting comprises
tranémitting the video to the user only when the user is moving greater than a

predetermined speed.

176. A system for providing video, comprising:
20 means for determining whether an event has occurred;
means for obtaining a video of an area; and

means for transmitting to a user by a wireless transmission the video of the area in

response to the event.

25 177. A system according to claim 176, wherein the means for determining comprises
means for selecting a location by the user, wherein the means for transmitting comprises

means for transmitting the video of the area which corresponds to said location.

178. A system according to claim 177, wherein the means for selecting comprises

L

30 means for dialing a phone number corresponding to traffic video.



other indicator. 10 190. A nethod according to claim 189, wherein said user
regi st espoarsaoguest for delivery of specific content w pOT/AUOWOL2061t
service provider, said request being used to automatically schedule
network initiated delivery to the client device. 15 191. An interactive
system wherein stored informati on can be viewed offline and stores user

I nput and interaction to be automatiggfly forwarded over a w rel ess network
to a specified renote server when said device next connects online. 192.
An-interactive systemaccording to claim 191, wherein said stored

I nf or mat4on i,S_20 obj . Orj e Itﬁ'!p};i i n | gat ed
non- 1| i n%?r?I y‘.A‘ S)%g.g?%&%éx[n%og é]%{glgrlzd hg Ogcc]%énﬂﬁs@g\"\ﬁe er Z‘lﬁ.np%gqx{]% gp of

r eadi ngdeetdhinitidn dfthodres asing a gtobal positomgysieses reading a | east one of the
plurality of data sources which take the form of nmarketing, pronotional,
product information, entertai nment videos videos. 25 194. A nethod
accordi t 0 ACLR rel NeQ :+ GO ' Fithdi t he
quadtregﬂ%o ﬁa%)gteﬁﬂeg%cor%%g @a@ﬁ%’gq@bresgg%g ggmgnﬂilg‘rr’iﬁ egﬁi g{o a"&glgo
buf f 8r détermihhtivgy ofshe ated based ohrawcellaite atilizddebyahé aser. val ue if said the flag
is false. 11111121211212 II11J1I 121111 Il 1111 * C S WD 01/ 31497

PCT/ AUCO 01296 -189 195. A system according to claim 66, wherein the neans
for encogl NOACSARA S6&3rdIBE RS clalR!178! %&ﬁe@%ﬂfe@ﬁx}géﬁgr@fé} WeRnhMRAKEmpARS Node

val ues represented as an index into a If aflag is defined

true ormgans for determining thata tréfficaprablemeexistagni & preslefined Soute6whereimethieod
according to.claim51 .wherein the encodi,ng Step,conprises cregting the
quadt r BpTS o5 9Biaibia vidgtEOmmitrs disans for-ohinine Jidee which Sarstionds o fhe o
and 1ger pregéfineddbadi ents. 197. A nethod according to claim 196, wherein the

encodi ng step conprises creating 10 the quadtree to have | eaf node nean
val ues represented as an index into a FIFO buffer if a

182. A system according to claim 181, wherein the means for transmitting comprises
means for transmitting the video to the user only when the user is moving greater than a
predetermined speed.

15
183. An object oriented multimedia video system capable of supporting multiple
arbitrary shaped video objects without the need for extra data overhead or processing

overhead to provide video object shape information.

20 184. A system according to claim 183, wherein said video objects have their own

attached control information.

185. A system according to claim 183, wherein said video objects are streamed from a
remote server to a client.

25
186. A system according to claim 183, wherein said video object shape is intrinsically

encoded in the representation of the images.
187. A method according to claim 69, wherein the step of attaching control information

Ty

30 comprises attaching conditions for execution of controls.



flag is defined true or as the colour value if said the flag is false. 198.

A system Pi5iueg to claim66, wherein the neans for encgggﬁ‘g'g@ Gl ses
creating the quadtree to have | eaf node val ues represented as e mean plus

hori zontal and 15 vertical gradients. 199. A system according to claim
198, wherein the nmeans for encoding conprises creating the quadtree to
have | eaf node nmean val ues representeqegas an index into a FIFO buffer if a
flag is defined true or as the colour 'value if said the flag is false. 20
200. A system according to claim 14 including a persistent object library
on a portable client device for use_in dynam c nedia conposition said
library B8.ngAcamthod ageordiagnty Chﬂna'ébcf“ﬂi;@‘rﬂ:@lapﬂsmérfbﬁ estepsr ofrobtaipingware
avai | abl . Cld ' ' At '

et 1 ver cltbfioh ity Hof §Fatinll, hilett e sABUPARMRNE (o RROHRN B
sai d |i bomnle aiformiation ivi the striptdangiage,nthe weutrok fiferiniation o eHeSinfsriiationed
therein, . and, jnserting, updating, or deleting the contents of said

i brary; ramFaidyset #988%ani ¢ nedia conposition engi ne capabl e of sourcing

obj eck data stream sinultaneously both fromsaid Iibrary and renote
server, if required, said persistent object library storing object

i nf or nat 18 | Aahettiod of delpiering aatlimediacoptent fewirelsss davices byisgover imtated f i er s,

net adata and 30 state information, sajg syst erform.n utomat i ¢ _gar bage
Col et | HMBROGHGAT ahesBing bordent 8 ch&luled Yor GFNeRY of i yeuded WF iy Cosh

various &daive hiaaher shdraipserRHlertedsth Tompletioh bF Hdlvely Maldedvice’s display or _
[T 1111211111 MS WO 01/ 31497 PCT/ A 01296 -190- 201. A video encoding

met hod, ¢thedindicalgr. encodi ng vi deo data with object control data as a video
obj eﬁ); and generating a data streamincluding a plurality of said video
objeCl with respective 5 video data and object control data. 202. A video

encodi ng19tet hadnétbodhdtbitisl fortldimai 39, Wldrein shid Ukt Pepist€rs AEQicstTor delsepne
packet represepntative of a scene and including a plurality of said
of specific content with a content service provider, said request” being used to

automatically schedule network initiated delivery to the client device.

15 191. An interactive system wherein stored information can be viewed offline and stores
user input and interaction to be automatically forwarded over a wireless network to a

specified remote server when said device next connects online.

192. An interactive system according to claim 191, wherein said stored information is

20 object oriented multimedia data which can be navigated non-linearly.

193. A method according to claim 69, wherein said step of reading a plurality of data
sources comprises reading a least one of the plurality of data sources which take the form
of marketing, promotional, product information, entertainment videos videos.

25

| 194. A method according to claim 51, wherein the encoding step comprises creating the
quadtree to have leaf node values represented as an index into a FIFO buffer if a flag is

defined true or as the colour value if said the flag is false.

T



data streamw th respective video objects. 10 203. A video encodi ng net hod
as cl ai nwo g13107ai m 202, includi ng generating a video dacx/Audo®izssc| udi ng
a plurality of said scene packet with respective data streans and user
control data. 15 204. A video encoding nethod as clainmed in claim201,
wherein said video data represents video franmes, audio franes, text and/or
graphics. 205. A video encodi ng net hgggas clainmed in claim201, wherein
said video object conprises a packet with data packets of said encoded
video data and at | east one object 20 control packet with said object

control ta for said vi.de | : i s | ai med
I n clai r}g S‘OZ,A Wéﬁ"éf‘?@é@ﬂ‘%?" @?ﬂgggg,dvgl?eggp itﬁ%},ﬁegrgsgtl‘og @{si%gllrl] %@@t&g and said
dat a st f@éreatintC thédfuaiee Rrhavecledf nédd vdliesirpresertbd 28an iAdex ifto acFF@Ii ng
met hod as clained in claim?201, wherein said object control data

r epr esebufferifaflagiedefinedtiusiongs theicelapr yalye dispikthedlagas a5k i nt er acti ve
control of said object wthin a scene by a user. 208. A video encodi ng

met hod as clainmed in claim?201, wherein said encoding includes 30 encoding
| um Fanqe6and\ arttedractartiimgratclaim 50 whereih the @acodiing stepicodnprisesmeeating ahe

representing the shape, of said video object. 111 | | | 1 111 111 1,11 1 1
11111 19padtree to lll?"saiv@ rpdevalus? @@Fﬁ%\!ﬁiﬁ%%@em plps ‘%&P“S&}W&é’ﬁ}“&ﬂkodi ng
met hod s med in claim201, wherein said object control data defines

shape, fendering, animation and interaction parameters for said video
objects. 5 210. A video encodi ng nethod, including: quantising colour data:

in a vi strea ased on a redu representation of colours; generating
encodedqsﬁded\ _ BFSPrdingto, gg‘é‘hﬁ §€rgwg‘§?’& 6 &RET xé%lstgglc(gmpgls%!aregtmg
tr angpaiRNguakifé & Bave 3 node mean values represented as an index into a FIFO buffer if a

flag is defined true or as the colour value if said the flag is false.

198. A system according to claim 66, wherein the means for encoding comprises
creating the quadtree to have leaf node values represented as the mean plus horizontal and

15 vertical gradients.

199. A system according to claim 198, wherein the means for encoding comprises
creating the quadtree to have leaf node mean values represented as an index into a FIFO
buffer if a flag is defined true or as the colour value if said the flag is false.
20
200. A system according to claim 14 including a persistent object library on a portable
client device for use in-dynamic media composition said library being capable of being
managed from said remote server, software available to a client for executing library
management instructions delivered to it from said remote server, said server capable of
25 querying said library and receiving information about specific objects contained therein,
and inserting, updating, or deleting the contents of said library; and said dynamic media
composition engine capable of sourcing object data stream simultaneously both from said
library and remote server, if required, said persistent object library storing object
information including expiry dates, access permissions, unique identifiers, metadata and
30 state information, said system performing automatic garbage collection on expired objects,

access control, library searching, and various other library management tasks.

UL
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10 generating encoded audi o data and object control data for transm ssion

with sai dW&@ﬁ'ﬁgﬁd vi_ deo data. 211. A video encoding net h%’l"}EU Imq'idzed I n
claim 210, i1ncluding: generating notion vectors representing col our changes

in a video frane of said 15 stream said encoded video franme data
representing said notion vectors. 212. A video encodi ng nethod as cl ai ned
in claim?211, including: generating QQQBQed text object and vector graphic
obj ect and nusic object data for transm ssion with said encoded vi deo
data; and 20 generating encoded data for configuring custom sabl e
deconpression transformations. 213. A video encoding nethod as clained in
claim2, including dynamcally generating said scene packets for a user in

real -ti as . ] . ai.th said video objects. 25 214. A .
a0k 6 il bRoing HhahaE iy

vi deo encodin aim1, wherein said object control
data repr esertcndigy vided data withrobjec) cantrotidata ag)a vidde objebf;@nd s, for (ii) |

defining the interactive behaviour, of said ohjects, for, (iij) creating |
hyper | i nks tog%atf%#gﬁisﬂ'e%j‘%‘@‘fcé‘?g P@fmﬂty)ol%;sﬂ’élf‘f‘ﬂ%gbjﬁéﬁ‘ﬁ’ﬁ% ISRGHYEns for
sai d apj ?fifeéda&%d%_?ecﬂ&fnh‘al &4z dynam ¢ nedi a conposition 30 paraneters, for

(vi) assigning of values to user variables and/or for (vii) defining
conditions for execution of control actions. 1111111 1112111111)11111111

s 1/ 31497 PCT/, AUOCO 96, .- 192 . 215 A video encodi ng nethod as
cl ai ned FYfcl %‘f*&%‘?}w&hnﬁﬂf&#@rcmeég} ﬂa%?%%ﬂneiﬁ‘ﬂﬂg'r ol data represents
parameters nger{eleﬁ@rd d&@n@ﬁ&ck&&@pr@éem&tﬂ% deq st_fzdn%fiﬁe_i ixﬁl@l@g a u?x‘alﬂ?@f edigodi ng.
nmethod as clarnmed in claim?210 or 211, wherein said paraneters represents

t r anspar 63f@ yirease with respsetivesvideaphieatson, and rotation. 217. A video encodi ng
met h as claimed in claim?210 or 211, wherein said encoded video, audio
and control data are transmtted as respective packets for respective
decodi ng203. A video encoding method as claimed in claim 202, including generating a video -

data file including a plurality of said scene packet with respective data streams and user
control data.

15 204. A video encoding method as claimed in claim 201, wherein said video data

represents video frames, audio frames, text and/or graphics.

205. A video encoding method as claimed in claim 201, wherein said video object -
comprises a packet with data packets of said encoded video data and at least one object -

20 control packet with said object control data for said video object.

206. A video encoding method as claimed in claim 202, wherein said video data file,

said scene packets and said data streams include respective directory data.

25 207. A video encoding method as claimed in claim 201, wherein said object control data -
represents parameters defining said video object to allow interactive control of said object

within a scene by a user.

208. A video encoding method as claimed in claim 201, wherein said encoding includes

30 encoding luminance and colour information of said video data with shape data

I

representing the shape of said video object.



10 218. A video encoding nethod, including: (i) selecting a reduced set of
col ours fwoogamah7 vi deo franme of video data; (ii) reconci pCco@auoobress from
frame to frame; (iii) executing notion conpensation; 15 (iv) determ ning
update areas of a franme based on a perceptual colour difference neasure;
(v) encoding video data for said frames into video objects based on steps
(i) to (iv); and (vi) including in epgh_video object animation, rendering
and dynam c 20 conposition controls. 219. A video decodi ng nethod for
decodi ng vi deo data encoded according to a nethod as clained in any one of
the preceding clainms. 25 220. A video decoding nmethod as clained in claim
219, including parsing said encoded data to distribute object control

packet s 209. anAGidedEncoBAR AR as RIMAES fn clith 20YC WRFLin Ydid BjeRPEdidlob dita @
vi deo decoder. 221. A video encoding nethod as clainmed in claim?214,

wher ei n.dgfings shapelaendeging 3mimatiemandsinteracsion parameterh farsnidi vidensohiedsicy, scal e,
vol unme, position and rotation.. 0111C L WO 01/31497 PCT/ AUCO 01296 - 193
222. A video encoding nethod as clainmed in claim?214, wherein said

ani nes i ozmpatAsgidea(ihwdinéﬁ;ietjma,eiﬁdﬁaiﬂgg paranmeters. 223. A video encodi ng
method as clained in claim 214, wherein said hyperlinks 5 represent |inks

to respecti veluanting plogs datacima videok streamy basedopie @t reduceslqrepresgitation @ficodi ng
met hod ag, imed in claim?214, wherein said interactive behaviour data
provi des controls for play of said objects, and return of user data. 10
225. A vi deo gitaenting gnoedddodides frdme rdath representing 32id quisktisel Rologenandt i ng
video object controls for a user based on said object control packets for

recei ve PATFRY TERIPRY) an

10 generating encoded audio data and object control data for transmission with said

-encoded video data.

211. A video encoding method as claimed in claim 210, including:
generating motion vectors representing colour changes in a video frame of said

15 stream; said encoded video frame data representing said motion vectors.

212. A video encoding method as claimed in claim 211, including:
generating encoded text object and vector graphic object and music object data for
transmission with said encoded video data; and
20 generating encoded data for configuring customisable decompression

transformations.

213. A video encoding method as claimed in claim 2, including dynamically generating

said scene packets for a user in real-time based on user interaction with said video objects.
25

214. A video encoding method as claimed in.claim 1, wherein said object control data

represents parameters for (i) rendering video objects, for (ii) defining the interactive

behaviour of said objects, for (iii) creating hyperlinks to and from said objects, for (iv)

defining animation paths for said objects, for (v) defining dynamic media composition
30 parameters, for (vi) assigning of values to user variables and/or for (vii) defining

N

conditions for execution of control actions.



vi deo objects 226 A video decoder having conponents for executing the

st eps of ﬁo decoding 15 method as clained in claigg megéék
conput er eV|ce aving a video decoder as clainmed in clalm

conputer device as clainmed in claim?227, wherein said device is portable
and 20 handhel d, such as a nobile phone or PDA. 229. A dynam c col our
space encodi ng net hod i ncl udi ng execuhgfg the video encoding nethod as
clained in claiml and adding additio “col our. quantisation information
for transmssion to a user to enable said user to select a real-tine

col our reduction. 25 230. A video encoding nethod as clainmed in claim 201,
I ncl udi ng addi ng targeted user and/or |ocal video advertising wth said

vi deo object. ,231. A cC ut er, devi ce. havi n ..fQr

execut | ngff Av?"ég% @Oﬁr@ﬂ%% Gl ?hlré Lﬁ"g%‘da?%aecédept ed
t 0 accesgorirol ﬂﬂﬁtrépr&s%h ardd%tén*d%rﬂgn&e@in@ ijedt%beaGiMd%Cﬂ'ﬁne_.f | Iroof,, I, it,,
S WO 01/ 31497 PCT/AUCO 01296 -194 232. A nethod of nultivideo conferencing
i ncl udi ng executing the video encoding nethod as clainmed in claim201. 5

i deo weRhe Snvidre.PRofk ARGindF sl o 270 B} 2P wcRé Nl B RERRLO1 ' 19

obj ects. re%?e%entéxtrﬂﬁdphmtcp,fscﬂe,nﬁﬂme rp@s:ﬁbﬁ,@nﬂ@&aﬁomards for transmission to
nobi | e phones including executing said video encoding nethod as clainmed in

claim201. 10 235. A video encoder having conponents for executing the
steps of 5{pe xi &Et@ ' 916 Or 29, Whsrefd safd 8hdBRedOL O
218. ZSGZHA v)lﬁd‘gg&o gﬂfgr}getggg{ag%ﬁll nc @d?%ig?a vid reo encoger as claimed in
cl ai m 23%ideo, audio and control data are transmitted as respective packets for respective decoding.

10
218. A video encoding method, including:
() selecting a reduced set of colours for each video frame of video data;
(ii)  reconciling colours from frame to frame;
(iii)  executing motion compensation;
15 (iv)  determining update areas of a frame based on a perceptual colour difference
measure;
(v)  encoding video data for said frames into video objects based on steps (i) to
(iv); and
(vi) including in each video object animation, rendering and dynamic
20 composition controls.

219. A video decoding method for decoding video data encoded according to a method

as claimed in any one of the preceding claims.

25 220. A video decoding method as claimed in claim 219, including parsing said encoded
data to distribute object control packets to an object management process and encoded

video packets to a video decoder.

221. A video encoding method as claimed in claim 214, wherein said rendering

30 parameters represent object transparency, scale, volume, position and rotation.

Ll



15 237. A video security systemincluding a video encoder as clained in

cl ai m 23w |dB38497An i nteractive nobil e video system i ncl udoTgABOON1ZEEO
decoder as clainmed in claim 226. 20 239. A video decodi ng net hod as
claimed in 219 including processing voice commands. froma user to control
a video display generated on the basis of said video objects. 240. A
conputer program stored on a conput erjggeadabl e storage nmedi umincl uding :
25 code for executing a video decoding nmethod as clainmed in claim219 and
generating a. video display including controls for said video objects, and

adj usti sai d spl ay,.in esponse tq.applicatio f_sai,d controls,. 241. A
coJrr;:J)ut la:igg)r olg'}?;{ egs%nﬁ‘}/déﬁl‘m 0 pﬂ?lcqlmegzi'é% aﬁf@fﬂ& H’S"’%A‘}/ aiaﬁﬁ%&l}’%ss. 30

LETTTT] adfudélshid dehliéring pakdrhetbss, 1111 ---------- - WD 01/31497 PCT/ AUCQO 01296
-195 242." A wireless stream ng video and ani mati on system including: (i) a

portabl e nonitor device and first wirel ess comrunication nmeans; (ii) a

onabl 1 nghr oeoidld ERTHIE° RRhol F, biod IR SIARF 38 el ML RbGILTE |
of 3 aveépreseht Bnksitd egspectiBdideoi filgs, séenk Pacitetarr) dbjéots.f ace nodul e

I ncorporating a second wireless conmunication neans for transm ssion of
transmttable data fromthe server to the portable nonitor device, the

port abl Nig QE ey £a: i-n My if Ollain £ 08k V Wigresdti didl §if L4d abl e
dat a, cg%gle)rﬁ %de?hgﬁc%rﬁlgﬁs%e tgb%e c%gﬁﬁgtlé ({I%lhgi 1é’ob\fh%rﬂgessqﬁll spﬁg% ng the
vi deo i belgsviouralath prevides dontrglstfoeplag of said objectsyamdiretmrreofmsehdathe server to
I nteractively browse and select a video to view.
10" 225. A video decoding method as claimed in claim 220 including generating video
object controls for a user based on said object control packets for received and rendered

video objects.

226. A video decoder having components for executing the steps of the video decoding

15 method as claimed in claim 219.
227. A computer device having a video decoder as claimed in claim 226.

228. A computer device as claimed in claim 227, wherein said device is portable and
20 handheld, such as a mobile phone or PDA.

229. A dynamic colour space encoding method including executing the video encoding
method as claimed in claim 1 and adding additional colour quantisation information for
transmission to a user to enable said user to select a real-time colour reduction.

25
230. A video encoding method as claimed in claim 201, including adding targeted user

and/or local video advertising with said video object.

231. A computer device having an ultrathin client for executing the video decoding

30 method as claimed in claim 219 and adapted to access a remote server including said video

iy
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243. A wireless stream ng video and ani mati on systemas clained in claim
242, mherg&dlollﬁ%ﬁai d portable wireless device is a hand %ﬁAﬁoﬂ si ng
device. 244. A nmethod of providing wreless stream ng of video an

animation including at |east one of the steps of (a) downl oadi ng and
storing conpressed video and animation data froma 20 renote server over a
w de area network for later transm ssi froma local server; (b)
permitting a user to browse and select digital video data to view froma

| ibrary of video data stored on the |ocal server; (c) transmtting the data
to a portable nonitor device; and 25 (d) processing the data to display the
I mge on the portable nonitor device. 245. A nethod of providing an

i nteracti Vi ! ugdi : . B -80S b (3)
creat | ng 221 dsated of thelgy el Hoeiting BRI Bxtushe e HE efbotit™ 5
br ochur e method fsclaitteddelaith @0D. obj ects that nay occur within each scene,
(i1) specifying the preset and user sel ectable scene navigational controls

and 11112112112212 11 I1Ili it21112 * C L WO 01/31497 PCT/ AUOCO 01296 - 196
the i ngli wiqual q@[mo RN air‘?ﬁ? (Tsh s LMk :ender i ng
par amet e\rﬁg on Arre I a %%Pg@?sl?%:&@)ag%%em 3? %ga?@gznqlfd %1)1%1%2 ?ﬂaéhg jv('ia(geltas to

creat e f onemms and forink dort usersselectionsifoa dclusfon) inisaitl evideatabierts. he conpressed nedi a
streans and object control information into a conposite data stream 5 246.
A nmethod as claimed in claim 245, including: (a) processing the conposite

data stream and h&hsd RifeidnethtinBCele@idifid ARt fof! trardshiiRiditd ORobife Phfesay
each scene; (b) processing user input to execute anY.reIevant obj ect
ai

cont r ol s including executing said video encoding method as claimed in claim 201.

10 :
235. A video encoder having components for executing the steps of the video encoding
method as claimed in any one of claims 201 to 218.
236. A video on demand system including a video encoder as claimed in claim 235.

15
237. A video security system including a video encoder as claimed in claim 235.
238.  An interactive mobile video system including a video decoder as claimed in claim .
226.

20

239. A video decoding method as claimed in 219 including processing voice commands:

from a user to control a video display generated on the basis of said video objects.

240. A computer program stored on a computer readable storage medium including
25 code for executing a video decoding method as claimed in claim 219 and generating a
video display including controls for said video objects, and adjusting said display in .

response to application of said controls.

241. A computer program as claimed in claim 240 including IAVML instructions.
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10 navi gation through the brochure, activating animations etc, registering
and usewael/aa%7 ons and ot her user input; (c) storing thecoagoo/edecti ons
and user input for later uploading to the provider of the video brochures
network server when a network connection becones available; and 15 (d) at
a renote network server, receiving uploads of user selections from

I nteractive video brochures and procepgng the information to integrate it
into a custoner/client database. 247. A nethod of creating and sendi ng

vi deo greeting cards to nobile devices including 20 at,l|east one of the

steps of;,.(@),perwmitting . custoner to.create the, wideo greeting card by
(1) sel A4 ngf Rireidsy sie e it 2% aniiragph SHm, Pemtiegt v, library, (ii)
custoni sing tle t£portablembiitadevies ahd fifst SHifeRiss e6mirfmicatién Meghs Obj ects or
selecting video objects froma library to be inserted as actors in the
scene; 25 (b)(iipbt a8 servey for #aring eompresseawligital videgaandcomputer gningations aad (i)
preferred delivery |4 @ '

reci pient's nobil eenagﬁl%gqseﬁ&%lé%s@%ﬁg‘;%\rgﬁtqgg%liv;f]%eottjﬁ\éh%&rr 2%{4 %gﬁgfgf
depensli ng on the mvallable eilledglahdery nethod wuntil either bandw dth becones
avai | abl e or off peak transport can be 30 obtained, polling {h

e,
reci pient's d8i catt Jeaste one jimterface: ;madvle dpcosperating 3g secord gwdrelesfg card

1111117 TN C 1 14 SRR ST BBl O Gl i Bkt 2n 1

met hod as cl ai med servec kathepafidble miomiter device, thegimriable momitor devidaimcluding | udes

shape paraneters that | ow a.user,.to rend rbitrary,shagpe vi deo
correspondi ng to T2eANS FoF deRsiving éq}g_tr@smltta%ie 8ata, conve}fnng tahe transmittable
: 10 data to video images displaying the video images, and permitting the user

to communicate with the server to interactively browse and select a video

to view,

243. A wireless streaming video and animation system as claimed in claim 242, wherein

15 said portable wireless device is a hand held processing device.

244. A method of providing wireless streaming of video and animation including at
least one of the steps of: -
(@  downloading and storing compressed 'video and animation data from a
20 remote server over a wide area network for later transmission from a local
server; |
(b)  permitting a user to browse and select digital video data to view from a
library of video data stored on the local server;
(c) transmitting the data to a portable monitor device; and

25 (d)  processing the data to display the image on the portable monitor device.

245. A method of providing an interactive video brochure including at least one of the
steps of:

(a) creating a video brochure by specifying (i) the various scenes in the

30 brochure and the various video objects that may occur within each scene,

(ii) specifying the preset and user selectable scene navigational controls and

e



249. A video encoding nethod as clainmed in claim201, wherein said object
control d l{ig5l udes condition data determ ning when to
correspongﬁﬁgﬁggﬁtrols for said video object. 10 250. A §¥§é§%§ﬁ%%%ing
met hod as clainmed in claim?201, wherein said object control data
represents controls for affecting another video object. 251. A video
encodi ng nethod as clained in claim?2 6 I ncl udi ng controlling dynam c
medi a conposition of said video objects on the basis of flags set in
response to events or 15 user interactions. 252. A video encodi ng net hod
as clainmed in claim 201, .including broadcasting and/or nulticasting said
data stream 20 10theindividual comppsition rales fqr|qach scege, (iii) specifying rendering

parameters on media objects, (iv) specifying controls on media objects to
create forms to collect user feedback, (v) integrating the compressed media

streams and object control information into a composite data stream.

5
246. A method as claimed in claim 245, including:

(@ processing the composite data stream and interpreting the object control -
information to display each scene;

(b)  processing user input to execute any relevant object controls, such as

10 navigation through the brochure, activating animations etc, registering and -
user selections and other user input;

(c) storing the user selections and user input for later uploading to the provider
of the video brochures network server when a network connection becomes
available; and

15 (d) at a remote network server, receiving uploads of user selections from

interactive video brochures and processing the information to integrate it

into a customer/client database.

247. A method of creating and sending video greeting cards to mobile devices including

20 at least one of the steps of:

() permitting a customer to create the video greeting card by (i) selecting a - -
template video scene or animation form a library, (ii) customising the
template by adding user supplied text or audio objects or selecting video
objects from a library to be inserted as actors in the scene;

25 (b)  obtaining from the customer (i) identification detaiis, (ii) preferred delivery - -
method, (iii) payment details, (iv) the intended recipient's mobile device
number; and

(c)  queuing the greeting card depending on the nominated delivery method
until either bandwidth becomes available or off peak transport can be

30 obtained, polling the recipient's device to see if it is capable of processing

the greeting card and if so forwarding to the nominated mobile device.

e
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248. A video encoding method as claimed in claim 201, wherein said object control data
includes shape parameters that allow a user to render arbitrary shape video corresponding

to said video object.

249. A video encoding method as claimed in claim 201, wherein said object control data
includes condition data determining when to invoke corresponding controls for said video

object.

250. A video encoding method as claimed in claim 201, wherein said object control data

represents controls for affecting another video object.

251. A video encoding method as claimed in claim 201, including controlling dynamic
media composition of said video objects on the basis of flags set in response to events or

user interactions.

252. A video encoding method as claimed in claim 201, including broadcasting and/or

multicasting said data stream.
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