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Abstract. This paper presents the main concepts of the ISQ International
Standard/ITU-T Recommendstion for Multimedia/Hypermedis objects,
prepared by the ISOABC JTCY/SC29/WGI2 known as MHEG, as well a5
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ototype devalopments.

1. Introduction

This paper introduces the main concepts and field of applications of the emerging

MHEG starciard prepered by the Working Group 12 of ISO/IEC JTC 1/5C 29, known

& MHEG (Multimodia and Hypermedia information coding Expert Groop).

This presentation provides the reader with clear insights into the technical context of
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2. Why a standard for multimedia/hypermedia Objects

2.1 General context of multimediahypermedia applications development

mmmm.mupbﬁmofunlﬁmedhmﬁmﬁmsh:hmminmy
domains such as: education, training systems, office and business systems,
information and point of salcs systems, digit selevision, eic...

In all these thron fickis, multimedia interactive programs have been developed,
providing their users with pictures, video sequences and audio soquences, presented
in interactive situations, '

This major trend can be explained as follows:

& The availability of multimedia resources on many computers, Compression

standards, such as JPEG or MPEG have allowed the development of dedicated
chips, installed on compuier motherboards as basic syssem resources.

- be The increasing Mdm&MWMMMB

ISDN, digital broadbend telecommunication networks,
which allow the exchange of very large amounts of dats,

Many multimedia applications will be designed to run on heterogeneous
workstations, or 10 be interconnecied to offer a multimedia service: compuler
supported multimedia cooperative work, multimedia messaging systems, electronic
publishing and electronic books, audiovisual telematic sysiems for waining and
education, simulation and games, sales and advertizing, TV guides and catirely new
classes of multimedia applications.

mpmdn,‘:'ﬁononheluxeqmdﬂuof-ﬂﬁmediﬂhwmedhwmaﬁ;
hecessary for the oxpansion of such sesvices represents a significant investment,

it is vital that thig information remains available in a world of rapidly evolving
wmmmmmmnpmmawi&shmm
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ypermedia
appear in the forthcoming years is required. An important issue remainy: what "level”
of interchanged information should be standardized ? How to define the i
"uni.l of informagion' to be interchanged between heterogencous

systems ?
22, Multimedis’hypermedia application model

An OSE (Open System Environment) reference model i proposed for heteregencous

mmwwmmymuwmmu

& application software ( specific programs and data);

b application platform { the actual hardware and software);

¢ piatform cxiernal environment ( system elements such as communication
. services, peripheral devices, ...);

and inferfaces betwoen these entitics:

1+ API (Application Programming Interface) between the spplication software and

hmmmmwmm

5

2+ and EEI (External Enviroament Interiace) between the platform and the external
environment (protacols and data formals).

T et i e
and platform very y many
depeadent g COl - 4
section 6, etc ..).

In this OSE model, a nomber of basic mukimedis/hypermedia services are described
as the sets of fonctionalities necessary for the suppon of multimedia/hypermedia
applications. Theae sexvices are sunmarized in Agure 1.

See the
" interchange
_ model (fig2)

The figure 2 shows the position of MHEG with respect 1o other hypermedia data
interchanges:
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Fig 2: Data In Services model : different level of i
In this figure, some of the data levels 1o existing or emerging

mmmm.mmzmmmmwmm
betweea spplications, according 10 of genericity which is targeted:

The MHEG committee has adopted the following methodology:
I» Start from the hypermedia application requirements and define the level of
genericity required to meet the nceds of a broad range of communicating

2+ Dexduco the features of the gencric structures from the application requirements.

23, Hypesrmedia application requirements

From the list of typical applications enomerated in paragraph 2.1, a aumber of

undertying requirements can be idewtified:

. mhamnﬁ-wuhuﬂmun.i.edwpossiuemohwidew
of terminals sad workstations;

* Mublimedia informsation, i.e o be able 10 group several monomedia entities
into a single “container”; .

*+ Informatios structwred in such a way that real-time interactivity, including
m&qﬁdﬂonofnulﬂmdn‘ data, as well as real-time interchange can be

Composition and Synchwomization in space and time;
Definition of links between data clements; -
Definition of interaction with the user;
Roussbility of deta in other documents;

Ability to update the data, snd manipulate sets of data elements,

These requirements call for the design of structured entities called
multimedia/ypormedia objects or MHEG objects in the standard, able 10
4 limitcd set of fanctionalities while remaining sufficiently generic to be usable by s
+ Stadardization cnly st the level of monomedia information is not enough to
garantes applications poctability, because applications do not use the
monomedia date individually
* Monomedia information is not well suited to the design and interchange of
T design of distribassod be cased if the internal
+  The design of hypermedia applications will i
details of the information presexitation are masked from the application.

mmmm::emmminﬁmoﬁmdenﬁMw:

*  Real-time presentation

+  Final form representation: the objects do not require additional processing of their
strockme.
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3. The main concepts of the MHEG standard

31, Methodology

The object-oriented approach was chosen for the design of the standard becanse it fits
the soquiretents of active, sutonomous and rensable objects. The standard focuses on
the geieric structaring aspects of the obvects.

The base representation (Part 1 of the standard) uses ASN.1, and the Part II of the
standard will provide an isomorphic roprosentation ia SGML.

These alemate stroctare representations are equivalest, a3 shown in Figore 3,

Informal ext description
of the representation [a)

Precise object-oriented | )
definition

— | Isomorphic notations {.£€
Base Aliermate  Others

asNa || somu m
aso |l aso
8324) || ss79y || mavbe

—1Isomorphic coded representations
ASN.1 || SDIF [ Other coded
aso aso

may be
ss25) || 9069 o aeped

Fig 3: Methodology used to develop the MHEG standard

For each class, the standard provides (s) an iaformal texmal description (for inhiitive
mdamnndh;).(b) WMWha&mﬂmﬁum@

MH-OBJECT>

BEHAVIOUR>
ACTION
LINK

SCRIPT
COMPONENT>

CONTENT
COMPOSITE

DESCRIPTOR
CONTAINER
Flg 4: MHEG inheritance tree

potations of the fowmal d the

32. MHEG object classes

The MHEG standard defines classes of objects, instances of these classes will dbe
. interchanged between using applications. Figure 4, shows the MHEg inheritance troe:

MH-Object class. The standard provides the required information for the
identification and addressing of MHEG Objects.

Action Class. The action class defines a st of actions (o be applied 1o a specified

mmmdmmmmmmummmdmmmo
prescatation and script instances:

» Preparation: controls the of the object in the gystem. For example,

“Prepare” and “Destroy™ actions may be applied 0 sdd and remove an object from the

system.

* Creation: creation of presentation instances from a component object or scri
instances from a script obj ”
* Presentation: controls the progress of the presentation instances in the system. For
mb.‘lm'uﬂ“wm“yhm&dmmlmepw&a

time-based presentation imstance.

-Rmmmemdiﬁmof&epmﬁmmmemthem These

actions vary w0 the media type, for example, “Set Speed” for tme-based
media and “Set Sixe” for visible media,
» Interaction: controls the results of interaction with a presentation instance in the
sysiem, For cxample, “Set Selectable™ specifics the sclectability of a presentation
instance and “Set Modifisbilicy™ speficies the modifishility of a presentable,
* Activation: controls the activation of the script instances in the system For example,
“Run” and “Stop™ actions may be applied 10 coatrol the progression of a time-based

preaéntation

« Genting vaiue: get the attribine, status or behaviour value of MHEG object,
prescntation instance and script instance. These actions are used 10 express the link
condition in & link object.

mmmummﬁumammam and & list
of “targets”. The selationship is composed of conditions associated with the source
and actions 10 be applicd 10 the targess whea the conditions are satisfied,
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ScriptChuThesuiptchudeﬁluaminurorWexmhuonshlps' ips between
objects, defined by a non-MHEG language.

Content gmmmmmummmmmuﬁmor
monomedia information together with a parameter set which identifies the coding
method, and application-oricated parametsrs such as fonts, colour table.

Composite Class. The composite: class provides the support for associating
w:b;aywhmimignnﬂmmdmndlhﬁn;ohmdolﬁmmm
provides also the logical stracture 10 describe the list of possible inseractions offered (o
the user but does not define the inicraction facilities provided by the user interface.
Swhhmﬁonmyummhlvﬁuydmﬁrm&mUw
Interfaces, keyboards, eic. This standard does not define the “look snd feel” of
multimedia insractive presentations, neither does it propose to change or add
concepts (o those that exist in typical Graphical User Interfaces. As this standard is
generic and independent of platform and implementation, it deacribes injeraction at a
wmfkhaudngMMWymmmmmﬁc

Descriptor Class. The descriptor class defines the interchange of resource
information about sets of interchanged objects and is used 10 Iacilitate installation and
resources negotiation,

Container Class. The container class provides a container for regrouping mukimedia
and hypermedia data interchange.

34.  Presentation and script insiances

between the MHEG object which contains original script data and the, seript
w@?ﬁmmammmm

The preseatation of a presentable or a tree does not affect the original component
object, this allows the reuse of the same original component object in different
presentation instances. The activation of a script instance does not affect the original
script object, this allows the reuse of the same original script object in different script
instances,

A component object is considered a3 an ‘original’ or 'model’ object, any number of
prescatation instances may be created based on instructions given by the aumthor. An
instance of presentation made from a content object is called a presentable. An
instance of presentation made from a composite object is called a ree. A script object

n

is considered as an ‘original’ or ‘model’ object, any number of script instances may be
creatad based on instructions given by the author,

This standard defines an explicit action ‘make’ 10 create an instance of presentation
from s component object or ‘make_script’ to create a script instance from a script
object

‘This standard defines also an inital bebaviour of the presentables, trees, and
presentation jnstances it defines also actions that will modify this behaviour.

The internal representations of the preseniable, tree and script instance are not defined
by the standard, cach MHEG emgine will have its own internal representation
icchnique. However, this standard defines the ovenall structure and the identification
tcchniques (o reference a presentation instance in order to modify its behaviour.

35.  Schedale

Part I: “Information Technology - Coding of Multimedia and Hypermedia
Information - MEHEG object representation - Base notation (ASN.1)"
CD approved: November 93, Start of DIS ballot: Mid 94, Planned IS: 1954

Part II : “Information T - Coding of Multimedia and Hypermedia
Information - MHEG objoct representation - Aliernate notation (SGMI.)
Planned CD ballot: End 94, Planned DIS ballot: 1995, Plmned IS: 1995

Planned CD ballot: End 94, Planned DIS ballot: 1995, Plaaned IS: 1995

4. Uses of MHEG Objects in communicating environments

The standard defines an encoded format for the interchange between applications.
Once interchanged, the MHEG objocts are handled by the MHEG engine in an
internal representation. There is only one represéntation defined in the MHEG
standard for the interchange of objocts, but there will be many possible MHEG

The purpose of the MHEG standard is not the specification of the MHEG engine,
however, the standard saakes some assumptions on different processes that may exist
in an MHEG cngine.

41, Theinterchange process

The prosocol used for the intcrchange is not described in the MHEG standard.

The inserchange process may have two sub processes: the formatter and the parser.

«  When an MHEG engine in a using application seads MEEG objects 1o another
using application, a formatter may be used w0 convert the intemal format used in
this mheg engine & the encoded format defined by the MHEG standard.
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*  When an MHEG enginc in a using application receives an MHEG object, the
wm:um.wam.mmmmmmmmm
MHEG engine which may convert them o an intemal format.

A Intcrchange B
I MHEG
= E5
|
$: The i

If the exchange between two using applications is bidirectional, the two interchange
processes may have both a formatter and a parser.

4.3.  The preparation process

This process prepares MHEG objects for processing by the MHEG engine. For
example, retrieval of an audiovisual sequence content data from a disk may require so
much time that it may be efficient 10 start loading it before it is needed.

Specific MHEG actioas invoke the preparation process: prepare and destroy . The
prepare action makes the objoct available 10 the MHEG engine, the destroy action
removes the MHEG object from the MHEG engine.

44.  The make process
This process make prescntation instances or script instances from MHEG original

mode! object and render them available for presentation oc activation by the MHEG

435.  The presentation process
This process presents the presentation instances 1o the user.

'mmmmmmﬁmmmmﬂdmm
mt}nm:ﬁmmﬂﬁsmmmm&am
m‘mmmmmmmmmmumu
not reaning.
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‘The rendition actions may change the rendering of the presentation instance 1o the
user dynamically. Parameters may modify the volume of an audible media data, the
size of a vigible media data or the presentation of a selection item a3 a menu item or as
abution .

An application may extend the actions with its specific renditions, e.g. colour,
character fonts.

46.  The interaction process

This process enables interactions with the user. The MHEG standard does not sim at
defining the look and foel of multimedia presentation, it interworks with graphical
user interface tools existing on the system. The interaction process is composed of two
sub-processes: selection and modification of preseatation instances,

47,  The synchronization and lnking process

‘This process enables the dynamic variation of presentation of & presentation instance,
the spatia and sesaporal synchronization of a set of objects and the presentation of
objects after an interaction. The information interchanged in action, Link and script
objects are handled in this process.

48.  The activation process

‘This process activaie a script instance. This may have user effect or not, depending of
the content of the script dat.

The activase action places the script instance under control of the activation process,
the deactivase action removes this control. The activation status of a script instance in
an MHEG engine shows whether the acript instance is activated ar not activated,

45, Interface between MHEG objects and using applications

The MHEG standard has been designed 1o allow simple relationships batween an

MHEG object and a user application. The interface between an application and an

MHEG cagine is not defined by the standard, it is defined by each MHEG engine. In

the case of am object oricated MHEQG engine, the interface is based on sending

messages and roceiving results,

Muktimedia applications may manipuiate MHEG objects at different levels of details,

the object (as a whole or sttribole per stiribute). The standard does not define the

structure of data pessing across the inscrface,

Howeves, the following facilities sre suggested features which may be provided by an

MHEQG enginc interface :

+  Start, sop the MHEG cagine

. “SW.M(«:&QM)MM&MW&#G(&M)M
engine

Start, stop the prooessing of an object

Facilities equivaient 10 those provided by the action class

Facilities 10 access 10 data within the MHEG engine (attributes, stamses, ...)

Systern managesont information (eror indications, ..)
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$. Examples of models of user applications
5.1.  Model of an interactive telematic training service

The figure shows an example of an interactive telematic service in the educational
environment described in OCITT Recommendation F.740,

It shows the possible actions of a studeat terminal which is in session with a central

server, for example the school sysssm, and is receiving MHEG objects.

The student is stadying a hypermedia docoment in an interactive manaer, and as the

MHEG engine analyses the responses of the stdent, it may request either further

mmﬁwmwummmmwbymmnmmmmﬁm
server, -

The formal responses of the student are retumed 10 the server as MHEG objects which
may in tun be received by the more sophisticated system used by the wutor. Note in
Mmmwmmm'wmmmmmm
tutoring and stadent equipments may be the subject of separsie procurement policics.

The swdeat system has the "look and feel” defined by the interaction process in

MANAZEMENE SETVICES
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MHEG engine for the dialog with the author, the allocation of identifiers o the objects
and the exchange of MHEG objects.

In this generic functional model, the MHEG engine as well as the application can
access a specific module to allocate unigue identifiers to each MHEG object at
creation time,

%

.
' ?’l«% i"/llll

b

Fig 6: Example of an interactive telematic service

53 Exzmple of an authoring application
The authoring application creates MHEG objects and relics on the services of the

6. COMIS : An implemented example of the use of MHEG objects
and MPEG video sequences

In 1992, CCETT participated in a CEC (Commission of the European Communities)
ESPRIT project “COMIS” (COding of Moving Images on digital Storage media)
which developed an application showing the interworking of MHEG, JPEG and
MPEG standards. This is sa intcractive game consisting of a tour of different capitals
in Burope,

For this project, CCETT has an initial version of MHEG eangine,
integrated into & multimedia platform according 10 the software architecture outlined

mmmawmmmhdwmm&m

logical layesr and implementicd as a scparsic Windows application, which

m@mﬁhmmmnﬁgﬁm;hm

- The windowing prescotation server: manages windowing resources, deals with user-
" Tisplays visual aad suditive aof :




16

- The MHEG object manager: accesses, decodes and analyses MHEG objects,
mm&emmmumdmmmaw
aswers.

-mmmmummamm

AP for communication

API: Application Programming Interface
Fig 8: Example of the COMIS project

In a communicating version, the voluminous MPEG video sequences are Jocated in 2

remote server. After a user selection, the interchangs process of the MHEG engine

accesses the corresponding video sequences via a broadband network for real-time

preseniation.

Following the achicvement of the COMIS project, the MHEG engine has been
improved to stick to the progress of the MHEQ standard

continuously specifications,
- A complets toolkit, composed of an Object Editor, a MHEG Class Library, an ASN.1
Codec, and an Interpretor, is now available in CD version,

7. Other ongoing projects

Since the beginning of the MHEG standard development, the MHEG partners have
been collsborating in experimental programs based on interchange and validation of

17

Hil

A Emropean initiative funded by the BRC, Evropean Economic Commission, known as

"OMHEGA" (Open MHEG Applications) has been Launched at the beginning of 1994,

mmuhmobjw&vw

p-mlld ok mwmmmﬁu'm the

telecosnmumication operstors, (o as

reference architecture of a MHEG systeen;

- Design and realisstion of MHEG

- Promotion of the MHEG standard through regular information exchange,

Other european projects, using MHEQ objects in Video-On-Demand applications, and

%mmhwmmmmmmmunmumm
wary .

The MHEG standard is a key 10 the development of communicating multimedia
applications and services. The standard supports the interchange of multimedia
information, and it specifically meets the needs of applications which run under the

Need for muliimedis

qmuinﬁmbuwemﬂwmpmuofasmglemd

easily addressable "composite™ object:

Need for specific structares 10 support inleractivity with the ead-user;

Need for real time interchange, through simple and efficient mechanisms to
apdmhcimdmgeofmpodtcobjecu:

Fimal form representation of information, without additional processing
aceded 10 restructuce the: information,
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