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Cefriel’sCefriel’s past activitypast activity

Ergonomic servicesErgonomic services
2001 personalizationpersonalization of 
multichannel services
2003 ergonomic ergonomic platform

React to changes in the  
context

2004 ergonomicergonomic platform 
based on WebMLWebML

MultichannelMultichannel/multimodal /multimodal 
1999-2001 MultichannelMultichannel
platform (CDI-ML)

One channel at a timeat a time

2002-2003 Mobile  
MultimodalMultimodal platform M3L

Different interaction 
modes at the same timeat the same time

2004 Multimodal platform
Devices with different 
capabilities
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Why multimodal?Why multimodal?

Need of enhanced interactivityenhanced interactivity

Increased connectivity 
capabilities of devices

Users can be
always always connected 

Difficult Difficult 
interaction modes

Miniaturization of 
devices

The Web has 
become movable

Users cannot use Users cannot use 
every mode in every every mode in every 

situationsituation

Different Different 
interaction modes

availableavailable
Devices can cooperate
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Multimodal interaction: Multimodal interaction: 
Reference definitionsReference definitions

Vision: “extending the WebWeb to allow multiple modes of 
interaction” (W3C)

Multimodality for hypertextshypertexts

“Multimodal interaction will enable the user to speakspeak, 
writewrite and typetype, as well as hearhear and seesee using a more 
natural user interface than today's single mode browsers”
(W3C)

Support for voicevoice, writtenwritten texttext (input and output) 
and visualvisual representation of contents (output)

An approach to multimodal and ergonomic An approach to multimodal and ergonomic 
nomadic servicesnomadic services

© 2004 © 2004 -- Massimo LegnaniMassimo Legnani-- 66 --

Motivation Motivation -- the user the user 
point of viewpoint of view

No special requirements on client devices
The user can access the same service using different different 
devicesdevices
Only technologies availableavailable on the market 

A PDA with and HTML 4.01 and JavasScript 1.2 browser
A common GSM Phone 

A service can be used in nearly every situationevery situation
To select the best interaction mode for every kind of 
data

Use of different interaction modes at the same timeat the same time
Simplify the use of small devices



An approach to multimodal and ergonomic nomadic 
services

© 2004 - Massimo Legnani 4

An approach to multimodal and ergonomic An approach to multimodal and ergonomic 
nomadic servicesnomadic services

© 2004 © 2004 -- Massimo LegnaniMassimo Legnani-- 77 --

The developer point of The developer point of 
viewview

The platform allows to write the service once
A new multimodal specific markup languagemultimodal specific markup language was 
defined: MM33L (ML (Multi MModal MMarkup LLanguage))
MM33L L is similar to HTML
MM33L L is extremely simplesimple

The platform manages the delivery of contents to 
the different devices and modes supported

SynchronizationSynchronization of inputs
SynchronizationSynchronization of outputs
Updates the statestate of the application after a user 
action

Simplified deployment on the platform
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Our approach Our approach -- summarysummary

Aimed at multimodalmultimodal hypertextshypertexts creation and 
delivery

Different simultaneoussimultaneous and synchronizedsynchronized modes

ServerServer--sideside approach
Not enough resources available on the devices 
No constraints on the client devices

Define a new markup languagenew markup language, similar to HTML
Modes: voice and visualvoice and visual
Using different devicesdifferent devices
Simple development of new applicationsnew applications
MobileMobile and nomadicnomadic environments
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The M3L platform The M3L platform -- ArchitectureArchitecture

The multimodal integratormultimodal integrator is the implementation of an 
iinteractionnteraction managermanager

MM33L FrameworkL Framework

Voice gatewayVoice gateway

TTS

ASRVoiceXM
L

Brow
ser

HTML

HTML 
browser

UserUser

DeveloperDeveloper

M3L 
documents

Servlets

Visual mode
Vocal mode

Multimodal integratorMultimodal integrator

VoiceXML
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The multimodal integrator at workThe multimodal integrator at work
Form filling inForm filling in

M3LM3L
Voice
XML

Voice
XML

HTMLHTML

MM
33LL

processor
processor

Document StateDocument State

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

Voice dialog managerVoice dialog manager

Selector

D
ata m

anager HTML 
browser

UserUser
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HTML 
browser

UserUser

The multimodal integrator at workThe multimodal integrator at work
interaction managementinteraction management

M3LM3L
Voice
XML

Voice
XML

HTMLHTML

MM
33LL

processor
processor

Document StateDocument State

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

Voice dialog managerVoice dialog manager

Selector

D
ata m

anager

Name
Password
Country

Insert your name, 
please

Name

Name

Password

Country

My name is John
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HTML 
browser

UserUserM3LM3L
Voice
XML

Voice
XML

HTMLHTML

MM
33LL

processor
processor

Document StateDocument State

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

VoiceXML 
fragment

Voice dialog managerVoice dialog manager

Selector

D
ata m

anager

Name
Password
Country

Password

Name

Password

Country

Name = John

The multimodal integrator at workThe multimodal integrator at work
interaction managementinteraction management

Type your 
password, please
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Code examplesCode examples

A picture of the vigeland park
MOBIS Online Registration

Type Name
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Multimodal ongoing Multimodal ongoing 
activitiesactivities

The ML frameworkThe ML framework
Both server and client side approaches
M3L as a virtual terminal
Both client-side and server side approaches
ML Framework can generate SALT, X+V (*), or M3L 
documents

XHTML and VoiceML FrameworkML Framework
MM33L FrameworkL FrameworkVoice gatewayVoice gateway

TTS

ASR VoiceXM
L

Brow
ser

Multimodal integratorMultimodal integrator

HTML

VoiceXML

MM33L frameworkL framework

HTML 
browser

UserUser

HTML 
browser

UserUser

* The activity is currently in progress

UserUser

SALT 
enabled PDA
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Ergonomic servicesErgonomic services

What have we achieved with multimodality?
Improvement in the interactioninteraction between the user and 
the service
More flexibiltyflexibilty in the interaction mode
Better utilizationutilization of the resources available to the 
user
Is this enough?

Nomadic services: “the Web has become movable”
Different situations Different situations 
The context context changes
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Ergonomic servicesErgonomic services

ErgonomicErgonomic ⇒ a service able to adaptadapt itself to the contextcontext

…showing only the 
most important 
contents!

…faster!

…able to change its layout!

…showing all 
its contents!

……

… …

Ergonomics is the science concerned with designing safe and 
comfortablecomfortable machines for humans
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Ergonomic deliveryErgonomic delivery

A service must be able to perceiveperceive the 
environment

ReactReact to changes

Adaptivity for:
Contents, Navigation, Style, Layout
But even for the interactioninteraction modemode

The interaction mode is a leverlever that a service can 
use to adapt itself to the environmentto adapt itself to the environment
Multimodal:

the association between contents and mode is made 
at “design time”“design time”
Forecasts may be wrong
The association must be done at “run“run--time”time”
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Ergonomic services Ergonomic services 
ongoing activities ongoing activities 

Extension of the WebML model to support context 
information: e-WebML

Contents classification classification properties
labels to evaluate the adaptation of the contents to the 
status of the delivery environment

Contents presentationpresentation properties
Used to change the presentation of the page

The association between the property and the value is 
performed at runrun--timetime

Depends on the context status
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Cefriel’s future activityCefriel’s future activity

E-W
ebm

l

Multimodal path

MLM3L

Ergonom
ic path

ErgonomicErgonomic and 
multimodal multimodal 

nomadicnomadic Service 
delivery

Fruition
Fruition

InteractionInteraction
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Thanks For your attention

This activity is being conducted 
within the MAIS project


