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The InfoWiz Kiosk

The InfoWiz projed is centered aroundthe ideaof putting an interadive kiosk
into the lobby of SRI. People who have afew minutes to spend will be @le to
lean something abou the institute, enjoy themselves, and walk away with a
goodfeding of having seen something unusual and interesting.

One of the design dedsions of the projed is to use speed reaognition as the
primary mode of inpu to the system. We fed that if we ae succesdul in
building an effedive spoken language interface this sioud contribute to the
user's overal impresson d ease of use, advanced techndogy, and general
intelli gence of the system. If we ae not succesdul, we can always put badk a
touch screen.

To encourage spoken interadions, we alded an animated charader, a catoon
wizard, who attempts to engage the user in conversations abou SRI. As Don
Nielson (to whom this g/stem is dedicaed) used to say, talking to a computer
withou an animated persona who can spe&k bad is like talking to a wall.
Initialy, we made our own animations based on a popuar clip-art figure. In
later incarnations of the interface we aoped Microsoft Agent’'s Merlin
charader to provide the graphics for the system.

Interactions with the InfoWiz

After an initia audio and visual welcome from the InfoWiz, the user is
presented with a screen containing a web browser and the InfowWiz himself
(Figure 1). The wizard’sjob is to instruct, advise, suggest, and demonstrate; he
can lea tours of the information space help the user navigate the cmmplete set
of SRI’'s web pages, and he can answer questions that come up along the way.
The InfoWiz is able to crosswindow boundiries and interad with any part of
the display, flying and panting to various places on the screen.



Figure 1. The InfoWiz Kiosk and a Sample Screen

All audio interadions with the system occur through a telephore next to the
kiosk display, chasen becaise atelephore provides privacy as well as afamiliar
interface Users can make natural spoken requests abou information presented
on the aurrent web page or abou genera topics related to SRI. The Wizard is
cgpable of answering questions and providing suppementary information (e.g.,
videos) about the InfoSpace. When the user is looking at web pages outside of
its own damain (the InfoSpace, the Infowiz can scroll pages or help navigate
links, bu of course, does not have any speda suppementary information abou
these pages.

Implementation Approach

The system is implemented ontop d the Open Agent Architedure™ (OAA )
[5], a distributed infrastructure that provides the means for bringing together
multiple cmporent tedindogies in a flexible, plug-and-play manner.
Comporents can be written in dfferent programming languages’ and ke
distributed over multi ple omputers.

Several techndogies are integrated using the OAA to crede the InfoWiz Kiosk.
The basic dements, as pictured in Figure 2, are charader animation graphics,
speed recognition, ratural language interpretation, dalog management, text-to-
speed generation, and arepasitory of knowledge aou the InfoSpace

! InfoSpace refers to the set of pages in a web site for which there is coded knowledge
accessbleto Infowiz.
2 Current langueges include Java, C, C++, Visual Basic, Prolog, Lisp, Delphi, and WebL.



Figure 2. The InfoWiz Architedure

The plug-and-play nature of OAA has allowed us to experiment over time with
various versions and vendas for the comporent techndogies. For speed
recognition, we have tried IBM’s ViaVoice and are now using an SRI-
developed spedker-independent cortinuows Peedr remgnition system
commercialized in a spin-off caled Nuance Communicaions®. For the web
browser, we started with an agent-enabled controller for NCSA’s Mosaic on
Unix, and nov interchangeably use Netscagpe's Navigator or Microsoft’s
Internet Explorer under Windows. Natural language (NL) processng is handed
by a mixture of SRI's DCG-NL parser and Nuance€s NL API. Wizard
animation was initially handled using a Java-based animation padkage cdled
the Gamelet Toadlkit*. We later incorporated an ealy version d DFKI's PPP
Animated Presentation Agent [1], and are aurrently using the Microsoft Agent
charadter animation tool®.

The lllusion of «Intelligence»

The biggest challenge of our projed is to crede a system that appeas
intelligent, easy to use, and nd overly constraining to an urtrained, nd
necessrily technicaly aware person who literally walks in of the stred. As
illustrated by many avatar-based applicaions, creding intelligence in an
animated persona often depends on caefully seleding a domain and then

? http://www.nuance.com
* http://www.hipbane.com/Gamel et Toal kit
® http://www.mi crosoft.com/msagent



matching interface presentation tedhniques that maximize the user’'s
appredation o «appropriateness» for resporses generated by the dharader. In
James Lester's educaiona applicaion PlantWorld [4], the possble user
interadions are @nstrained enough to script resporses for al combinations of
user inpu. With Microsoft Office s animated assstants, Bayesan reasoning is
used to seled resporses from the set of pre-existing help pages, and multiple
answers are presented to the user, increasing likelihoodthat a @rred resporse
is contained in ore of the resporses [3]. In systems developed by Barbara
Hayes-Roth's Virtua Theaer group and commercidized by Extempo’,
charaders have a cafted persondity and hobles outside of the target domain,
providing a more human-li ke flavor to resporses [6].

Severa unique dharaderistics of the Infowiz Kiosk domain can be exploited
when designing the system. The primary goals of our kiosk are to entertain, to
impress and to educate, in that order of importance One fortuitous result is
that we can dften substitute humor for acarracy and come out ahead. In ather
words, if the wizard can't say something intelligent, it often works in this
domain to say something funry. Ancther unique property is that the system is
intended for visitors who will most likely only ever use the system once or
twice for atotal duration d several minutes. Whereas humor works well as a
fallbadk for short durations, kegiing humor fresh over a long period is a hard
problem, and even funny dialog can become anoying as part of longer, more
goal-driven interadions.

The InfoWiz's appeaanceof «intelligence» isbased onthe foll owing:

Knowledge Repository (KR): Knowledge is semiautomaticdly constructed
that covers the information pesented in a mlledion d web pages.
Knowledge dements are distributed into five caegories for which the
knowledge enginee popuates a set of scripts and definitions. topics of
interest that the user might want more information abou (e.g., robds,
history); high-level questions a user might ask (e.g., «Who is the CEO of
SRI?» or «What can | say?»); aaonym definitions (e.g., «<What does SRI
stand for?»); information to dsplay or adions to perform when a user
arrives at a spedfic web page; and system-spedfic definitions auch as
unwsua pronurciations for vocebulary words (used by speed recognition
and text-to-speed).

Dialog Management: Scripts control the Infowiz’'s movements and
utterances, bu the Dialog Manager can adapt them to refled context.

® http://www.extempo.com



Provided services include reference resolution (e.g., «Ok, show it to me
now.» or «No, the other one.»), question-answering, interadion hstory
(donit provide the same information twice), goal management (e.g., «Make
sure the user sees dl information onArtificia Intelli gence»).

User Feadbadk: The system aways finds a way to indicae what was
understood. If a user asks abou «SRI», a misrecognition error could
provoke «Tide detergent? | know | have information abou that
somewhere...»

Misreaognition Strategies: When the speed recognition completely regeds
the user’ s utterance & not understandable, the InfowWiz employs a cadculated
combination d staling (eg., «I'm sorry, what were you saying?»),
instruction (e.g., «Try asking abou high-level topics such as History or
Reseach.»), and after several recognition failures, mixes in proadive
guidance (e.g., «Hey! I'd like to take you to see some of my favorite
places.»). The system deteds how well it is performing and adapts its
behavior over time.

Populating the Knowledge Repository

The most important comporent of InfowWiz's «intelligence» is the knowledge
repository —it’s the KR that enables InfoWiz to reagnize topics and glestions
auser might have in a given damain and poduce gpropriate resporses. If the
InfoWiz projed is going to succeal over time, we will nead tods and methods
for fadlit ating the popuation d the KR, for guaranteang the KR’s consistency
over time & the target web pages change, and for updating appropriate data fil es
for other comporents in the InfoWiz system (e.g., speed reaognition, text-to-
speed generation).

A primary concept used by the KR isthe topic. In the first phase of our current
knowledge popuation process a developer runs an information extradion
program based on SRI's FASTUS tedhndogy [2] over the target set of web
pages to produce alist of all names, organizations, and complex noun phases
(terms) contained within. Using this list, the developer groups elements in the
list into topics. For example, the terms «AlIC», «Al Center», and «Artificial
Intelli gence Center»» may all be ways of referring to the same organization. The
combined topic «AlCenter» will contain all the ways the topic was talked about
in the text (useful for speed reagnition) and the aldresses of the pages
containing references to the topic (patential places to bring the user to if the
user asks abou the topic). The developer then continues entering knowledge
abou the extraded topics by using a knowledge dlitor, cdled IWEdit (Figure
3).



Figure 3. The Infowiz Knowledge Editor (IWEdit)

IWEdit presents a graphicd interfacefor creaing and manipulating knowledge
stored remotely by an OAA database agent. Knowledge scripts are expressed in
asimple language that can be represented as atreeof operators (e.g., sequential-
AND, parale-AND, random-CHOOSE-ONE, test-CONDITION) and
statements that influence InfoWiz and web browser behavior, perform
computations, manipulate variables, and interad with aher InfoWiz
comporents (e.g., the dialog manager) using OAA’s interagent communication
language. Scripts are dtadhed to knowledge dements (e.g., topics, questions,
web pages, definitions) and are triggered under control of the dialog manager
based onsystem- and wser-level events.

As knowledge scripts are entered for ead topic and knowvledge dement,
IWEdit provides visual feedbadk abou which elements have not yet been
defined, helping ensure cnsistency of the knowledge base with resped to the
web content. Once the knowledge popuation task is complete, a developer can
generate grammars and dctionary files used by speed recognition a text-to-
speed comporents of the system. IWEdit can also be used to test the system
interadively, exeauting scripts and subdalogs, and a developer can use IWEdit
to twegk arunnng InfoWiz system by modifying knowledge onthe fly.

Status and Future Work

The InfoWiz Kiosk is currently install ed in a puldic demonstration spacewhere
afair number of people, bah from within SRI and external visitors, can use the
system. All interadions are logged, and to date we have performed three
iterations of updating speed grammars and knowvledge scripts acording to
what we have leaned from the user data. The system has attained a level of



coverage that is approaching good enough to place in SRI's main lobhy,
enabling the InfowWiz Kiosk to serve & a showcase of SRI techndogy.

InfoWiz has aready been adapted to work as an automated guide that can
answer questions abou PowerPoint presentations. We ae dso adapting the
InfoWiz to work in an Internet or E-commerce domain: the wizard lives on the
user's macdiine and leans preferences abou that user. When he or she
navigates to a site enabled with an Infowiz knowledge server, the InfowWiz
wakes up and davnloads a knowledge template, thereby beaming an expert on
the site, and can then interadively help guide the user to find the desired
information.

References

[1] Elisabeth Andre, Thomas Rist, and Jochen Muller. Guiding the User
Through Dynamicdly Generated Hypermedia Presentations with a Life-Like
Charader. In Proceedings of International Conference on Intelligent User
Interfaces (1U1-98). San Francisco, January 1998.

[2] J. Hobbs, D. Appelt, J. Bea, D. Israd, M. Kameyama, M. Stickel, and M.
Tyson. FASTUS. A Cascaded Finite-state Transducer for Extrading
Information from Natural-language Text, in Finite Sate Devices for Natural
Langauge Processing (E. Roche and Y. Schabes, eds.), Cambridge MA:
MIT Press 1996.

[3] E. Horvitz, J. Breese, D. Hedkerman, D. Hovel, and K. Rommelse. The
Lumiere Projed: Bayesian User Modeling for Inferring the Goals and Needs
of Software Users, in Proceedings of the Fourteenth Conference on
Uncertainty in Artificial Intelligence, Madison, WI. pp 256265. July 1998.

[4] James Lester, Patrick FitzGerald, and Brian Stone. The Pedagogicd Design
Studio: Exploiting Artifad-Based Task Models for Constructivist Leaning.
In Proceedings of International Conference on Intelligent User Interfaces
(1U1-97), Orlando.January 1997.

[5] David Martin, Adam Cheyer, and Douglas Moran. The Open Agent
Architedure: A Framework for Building Distributed Software Systems.
Applied Artificial Intelligence: An International Journal, val. 13, pp. 91-
128, January-March 1999.

[6] D. Roussau and B. Hayes-Roth. Personality in Synthetic Agents,
Knowledge Systems Laboratory Report No. KSL 96-21, Stanford
University, 1996.



