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Exploration Programmes:

advent of natural speech communication as a business ch
ditional to e-commerce. Within the InfoVox project, a de
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Convergence between Internet and telecommunication technologies represents
a fruitful area for innovation. The Exploration Programme “Advanced and Value-
Added Communication Services” addresses these emerging technologies, and,
through the underlying projects, sets a special focus on the following hot topics:
voice over IP. multimedia communication & services, interaction & mobility ser-
vices, innovation in voice services, and virtual-commerce portals.

With its Exploration Programmes, Corporate Technology is exploring telecommu-
nication technologies and new service possibilities with a long-term view of

2-5 years. Further, the expertise built up in the course of this activity enables
active support of business innovation projects.

irtual-commerce, as defined in
Vthis article, is a unified service

provision of “x"-commerce appli-
cations (i.e. e-commerce, m-commerce,

v-commerce). Virtual-commerce has
emerged from the convergence of

ROBERT VAN KROMMER, MARTIN
RAJMAN AND HERVE BOURLARD

telecommunications and the Internet.
Several other instances of the conver-
gence phenomenon have already been
observed all along the communication
path, such as Unified Messaging, or
voice over IP. Virtual-commerce is the
next step on that convergence path; it
takes place at the server side. From a
technical perspective, the virtual-com-
merce portal is an e-market platform
that is able to handle a plurality of ser-
vices accessible through various business
channels, including Web, WAP, and voice
access. The business framework is de-
fined as an Application Service Provider
(ASP) [1] solution applied to e-commerce
storefronts.

It is common practice in the telecommu-
nication field to implement platform-spe-
cific services. Conversely, virtual-com-
merce favours a top-down approach of
unified service provision, where many
services and several access channels
share common software components.
The purpose is to offer transaction
consistency across business channels.

In this article, the InfoVox project
(CTIKTI-4247.1) is described as a vir-
tual-commerce portal with a focus on its
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most challenging part, the voice access
and its natural speech interface. Further-
more, special attention has been de-
voted to the related innovation process.
In the conclusion section, perspectives
and market trends are given to highlight
the future potential of virtual-com-
merce.

InfoVox Project

CT is actively involved in this project. Be-

sides Swisscom AG, the InfoVox team in-

cludes the following partners: EPFL (LIA),

IDIAP, VOXCom AG, and Omédia AG.

EPFL, the project leader, co-ordinates the

three working groups:

— (1) telephone interface and speech
recognition,

— (2) human-machine interaction, and

— (3) the database module.

So far, the focus was on designing a

multi-channel access within a real appli-
cation. For voice access, an innovative
approach has been taken with the imple-
mentation of a natural speech interface;
this lets customers use their own word-
ing in the spoken dialogue. For the com-
bination of Web and voice access, the
outcome is that each interface modality
needs a specific content presentation.
Consequently, parts of the database
have been pre-processed for each spe-
cific access channel. In our application
design, the customer-centric thinking of
figure 1 has been favoured in each phase
of the innovation process. Furthermore,
in the second part of the InfoVox project,
an evaluation of the service prototype
will be performed by a representative
customer subset. The dialogue comple-
tion rate will deliver an additional figure
of merit to predict the feasibility of vir-
tual-commerce.

InfoVox Project Description

and Highlights

Application Description

The target application is a restaurant in-
formation service with an elementary
transaction feature: the user may per-
form a reservation. The information con-
tent is represented with real data of the
restaurants of Martigny. The work of col-
lection and processing the relevant infor-
mation has been accomplished in the
third working group. The schematic view

Fig. 1. The
customer-centric
approach of the
virtual-commerce
portal.
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Voice

Web

I—> Business customers

Restaurant owner

Fig. 2. InfoVox:

the restaurant infor-
mation service with
end-customers’
multi-channel access
and the information
maintenance chan-
nel for business
customers.

of figure 2 depicts the links between the

various channels for information access

and update. As in an ASP model for
e-commerce hosting, there are two types
of customers:

— (1) the end-customers, who will access
the portal for a reservation or informa-
tion retrieval, and

—(2), the business customers, who will
upload their e-shop to benefit from the
portal platform as a unified service pro-
vision tool.

Innovation Process

The basic idea of the innovation process
is to gradually increase the develop-
ment/testing costs and therefore to mini-
mise the risk of expensive failure. The
current process is split into three phases:
the alpha, beta and operational phase.
Today's status of the project still belongs
to the alpha phase; that is, the system
goes through internal cycles of testing,
evaluation and improvement. The move
to the beta phase is conditioned on the
approval of internal experts. The beta
phase is characterised by the involve-
ment of a representative sample of exter-
nal customers within the design cycles.
That first acceptance test is envisioned at
the end of the project. Another motiva-
tion supporting this iterative process is
the necessity to increase the amount of
collected data that allows the learning
algorithms to build accurate language,
dialogue and speech models.
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Wizard-of-Oz Experiment

In order to address the natural speech
interface, our current approach of dia-
logue design uses a Wizard-of-Oz set-up.
This experiment is defined as follows:
within the system, a human operator
simulates the automatic speech recogni-
tion. The user does not perceive that it is
a fake recognition system. The goal of
the experiment is to collect the necessary
bootstrap data to learn the language
model as well as to identify the com-
monly used keywords. For that purpose,
all collected data have been manually
transcribed.

Natural Speech Interface

Natural speech has the advantage to re-
lease constraints on the dialogue mod-
ule, making it more flexible to the user
to introduce complex and natural
queries. Indeed, no specific vocabulary or
dialogue sequences are strongly imposed
by the system to the user, although the
system may “suggest” a loose dialogue
structure. However, this enhanced inter-
action has many implications on the de-
sign and complexity of the speech recog-
nition module which should be able to
accommodate out-of-vocabulary words,
as well as sentence structures not match-
ing the predefined syntax. In our project,
a state-of-the-art hybrid HMM/ANN
recogniser [2] (using Hidden Markov
Models together with Artificial Neural
Networks) has been trained on a large

telephone database (Swiss-French Poly-
phone). Such a system is known to be
particularly robust and flexible to the
lexicon. A first evaluation of an early ver-
sion of the resulting system shows recog-
nition performance comparable to other
recognisers used in similar contexts. Fur-
thermore, additional evaluations of the
telephone-channel effects (through a
telephone line simulator) have already
been performed [3] to measure the ex-
pected robustness in real-life situations.
As far as dialogue management is con-
cerned, the main goal is to produce an
abstract dialogue model that can easily
be specialised and tested within the tar-
get application. The resulting dialogue
model relies on a mix initiative frame-
based dialogue strategy, implemented in
a form of a “reconfigurable” finite state
machine. A first version of the dialogue
model has been designed and tested
during the Wizard-of-Oz experiment. A
refined version of the dialogue model
was then produced and implemented in
a software demonstrator. The demon-
strator is currently used to carry out in-
tensive testing to improve the quality of
the dialogue strategy and to increase the
fluency and naturalness of the dialogue.

Improved Recognition

for Word Sequences

In voice-driven e-commerce applications,
a common practice is to identify goods,
clients, or bank accounts with a se-
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quence of digits or alpha digits. Since
the recognition performance on these
particular items is very critical, a special
recognition module has been developed
to address the point. So far, the perfor-
mance level that has been achieved is a
99,5% recognition rate for single words
and 97% for strings with a length of 6
words. Within this specific module, as in
the case of the natural speech interface,
in-depth work [4] has been pursued to
study the robustness in adverse condi-
tions.

Conclusions

Inspired from Web pages and their ser-

vice description concept, the aim of vir-

tual-commerce is to avoid proprietary
multi-channel formalisms, and therefore
to rely on available standards, such as

HTML, WML, and VoiceXML. The expec-

tation is to benefit from a world-wide ef-

fort in designing tools, and consequently,
to take advantage of a drastic reduction
in time-to-market and development cost.

In the emerging market of virtual-com-

merce, the InfoVox project delivers in-

sights in the work and research needed
to bridge the gap between the current
pre-competitive status and an ASP solu-
tion. Further engineering resources,
additional funding as well as industrial
support will be required to extend the

InfoVox application to a generic virtual-

commerce portal.

It is our belief that we are heading to-

wards virtual-commerce portals based on

the following trends:

— Migration of content and related
business to the Web: Any software
content’s value is directly enhanced by
the unparalleled distribution capability
of the Internet; therefore, today’s
appropriate location of content is on
the Web.

— Continuous shopping: Automated
systems are obviously not bound by
any time constraints and therefore they
offer additional convenience to
customers.

— Self-service: Many customers become
used to service automation, as long as
the service itself is clearly understood
by them. Moreover, through bypassing
human operators, waiting on the
phone will become unlikely.

— One-to-one marketing: This marketing
concept has the aim to target services
at customers as precisely as possible.
The one-to-one marketing Nirvana is
about segmenting audiences down to

12

individuals and to finally maintain a
virtual relationship with each single
customer.

— Personalisation: In virtual-commerce
services, customer behaviour and pref-
erences may be learned by the system;
this further improves the quality of
service by adapting the settings to
the user (e.g. the speech models).
Ultimately, every single customer will
acquire her/his own personal service.
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— The advent of natural speech commu-
nication: Voice is the most natural way
for humans to interact; year after year,
substantial progress is made in improv-
ing the machine capabilities.

Outlook

Having reached the second half of the
InfoVox project, the main effort will now
be devoted to increase the perceived
quality of service. In the short-term and
given the successful completion of the
beta-test, the restaurant information ser-
vice will be deployed in Martigny and on
the Web. (4]

Abbreviations

ASP Application Service
Provider

@Til Commission pour la
Technologie et
I'lnnovation

HTML Hyper Link Markup
Language

KTI Kommission fiir Tech-

nologie und Innovation

m-commerce mobile e-commerce

v-commerce voice-driven
e-commerce

VoiceXML Voice eXtensible
Markup Language

WAP Wireless Application
Protocol

WML Wireless Markup

Language

Zusammenfassung

Die Konvergenz zwischen der Internet- und Telekommunikationstechnologie
bringt ein weiteres, hochst aktuelles Thema hervor: Das Virtual-Commerce Portal.
Das Virtual-Commerce-Konzept hinterfragt die historische Beschrankung auf
dienstspezifische Plattformen. An deren Stelle wird ein Top-down-Ansatz, basie-
rend auf einer Plattform mit Mehrfachzugriff, verfolgt. Dadurch kénnen E-Com-
merce-Transaktionen auf unterschiedlichen Kanalen (Web, WAP und Sprachkanal)
konsistent abgewickelt werden. Im Rahmen des InfoVox CTI/KTI-Projektes wird
das Hauptgewicht auf den anspruchsvollsten Kanal gelegt, den Sprachzugriff.

Die verfligbaren Zwischenresultate geben wertvolle Einblicke in das zuktnftige

Potenzial eines Virtual-Commerce Portals.
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ETSI and Global VSAT Forum

Next-Generation
Satellite Communications
Programs

The European Telecommunications Standard Institute (ETSI) and the Global
VSAT Forum have signed a landmark co-operation agreement to collaborate
on the development of technical arrangements related to advanced satellite-
based Very Small Aperture Terminal (VSAT) systems.

he objective of the agreement, sig-
Tned in Singapore on 6 June 2000,

is to promote international co-ordi-
nation, with the aim of contributing to
the establishment of the global informa-
tion infrastructure. ETSI and the Global
VSAT Forum will adopt a complementary
approach in the VSAT domain by co-
ordinating the technical work being
undertaken by each organization.
Karl Heinz Rosenbrock, ETSI Director-
General, states:
" A first joint effort between the Global
VSAT Forum and ETSI Technical Commit-
tee Satellite Earth Station & Systems
(SES) was held at the end of 1999 and
attracted a good number of participants
including satellite operators, manufactu-
rers and representatives of the European
Commission. This meeting was a real
success and both organizations have de-
cided to strengthen their relationship.”
He adds: "The Global VSAT Forum is very
interested in the ETSI approach to stan-
dardization of VSAT terminals. The two
organizations will now liaise to extend
the use of ETSI TC SES standards world-
wide.”
The three-year agreement involves close
co-operation between the two organiza-
tions, with the exchange of satellite-rela-
ted technical information and participa-
tion in programmes that are already well
underway at both ETSI and the Global
VSAT Forum.

ETSI

The European Telecommunications Stan-
dards Institute (ETSI) is a non-profit ma-
king organization whose mission is to
produce the telecommunications stan-
dards that will be used for decades to
come throughout Europe and beyond.
Based in Sophia Antipolis (France), ETSI
unites 773 members from 52 countries

inside and outside Europe, and repre-
sents administrations, network opera-
tors, manufacturers, service providers, re-
search bodies and users. The Institute's
work programme is determined by its
members, who are also responsible for
approving its deliverables. As a result,
ETSI's activities are maintained in close
alignment with the market needs expres-
sed by its members. Homepage:
www.etsi.org

Global VSAT Forum

The Global VSAT Forum (GVF) is the UK-
based, independent, non-partisan and
non-profit organization representing
every major world region and every sec-
tor of the Very Small Aperture Terminal
(VSAT) industry, including satellite opera-
tors, VSAT network operators, VSAT
manufacturers, system integrators, value
added and enhanced service providers,
telecom carriers and users. The GVF has
more than 80 members and serves as
the unified voice of the industry in regu-
latory, policy and trade fora. The associa-
tion co-ordinates regulatory and policy
solutions at the national, regional and
global level, and supports educational
and promotional programmes in every
nation of the world. Homepage:
www.gvf.org

ETSI

Florence Pontieux, ETSI Press Officer
France

Tel. +334 92 94 43 12

Fax +33 4 92 38 49 32

E-Mail: press@etsi.fr
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