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scribed as multiparty conversation with a master of cere-
mony(MC) and several panelists. In Nandoku game, MC
writes down a “Kanji” (Chinese character) that is dif-
ficult to read even for Japanese, and then panelists try
to guess its pronunciation. We constructed a conversa-
tional robot system that can participate in these multi-
party conversation and promote it by recognizing and ex-
pressing paralanguage. This task is a challenging because
arobot should share the conversational situation and obey
the rules of both multiparty conversation and game task.
Moreover, it should selects its behavior that can promote
communication activates.

We implemented our proposal methodology on our
robot called “SCHEMA” (Matsuyama, 2009). It is ap-
proximately 1.2 meters tall, which is same eye level of an
adult sitting on a chair. It has ten degrees of freedom for
right-left eyebrows, eyelids, right-left eyes(roll and pitch)
and neck(pitch and yaw). It can express emotions such as
anxiousness or surprise using its eyelid and express eye
gaze cues using eyes, neck and autonomous turret. It also
has six degrees of freedom for each arm, which can ex-
press gestures. Single degree of freedom is assigned to
mouth to explicitly indicate that the robot is speaking.

2 Future of Spoken Dialog Research

I believe the task of spoken dialogue system research will
be gradually shifting from task-based ones to free conver-
sation and from one-to-one to multiparty conversation.
Also it may be grown up from passive tools that solve
specific problems to active agents to participate out com-
munication. In the next decade, fusion of spoken dia-
logue research and robotic research must bring liveliness
and talents.

3 Suggestions for Discussion

e Next killer application: Supporting multiparty con-
versation in our daily lives

e Dialogue researches using robots
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Khan Md. Anwarus Salam

1 Research Interests

My research interest is in modeling the semantic
meaning in dialogue. In particular, I am interested in
integrating semantic language features into formal
models of dialogue research. I am also interested to
find how dialog system tools can be applied in e-
learning to investigate the usage of educational mate-
rials. In general, these studies are about understanding
different types of dialogue structure. The ultimate goal
is to develop a system for question answering (QA).

1.1  Previous work

Recently I am working on identifying the Learning
Resource usage from the dialogue used in tutoring.
The proposed system in this (Khan, 2010) paper is an
evolving e-learning system for learners to share Learn-
ing Resources (LR), such as journals, books, video,
blog, wiki, articles, tutorials etc. With each Learning
Resource students will share what they learned, how
they learned and from where they learned that. These
Learning Resources information are categorized by
ClassTag, to identify and classify properly. It is bene-
ficial for new learners to get previous learners re-
sources. Then learners can easily collaborate with
other users of the system. The proposed system will
help students to find useful Learning Resources for
their educational system. The proposed system will
enable students and researchers to have a formal plat-
form to keep the record of their used Learning Re-
sources and help others by sharing that information in
this network.

Before working on dialog research, I worked on
Example Based English-Bengali Machine Translation
(Khan, 2010). It was based on my BSc. Thesis. I also
developed a Phonetical Bengali writing software
which is widely used and downloadable from
www.akkhorbangla.com

1.2  Current and future work

Currently I am doing research on dialog system
tools for e-learning to investigate the usage of educa-
tional materials. In general, these studies are about
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understanding different types of dialogue structure
used during e-learning between mentor and student.
From the dialog samples we are identifying the sen-
tence structures and meanings. These findings can
contribute in Machine Translation and Information
Retrieval.

We are using Universal Networking Language
(UNL) for semantic analysis of the dialogs. UNL is a
language for computer to represent information and
knowledge described in natural languages. The UNL
Explorer allows users to view the UNL database which
stores information in UNL format. Universal Words
constitute the vocabulary of UNL. UW is a basic ele-
ment for constructing one UNL expression of a sen-
tence or a compound concept. So keys to the
information in UNL database are UW. UWs are stored
in the UW dictionary. Using UNL Explorer users can
translate the documents in various languages such as
UNL, English, Japanese and Arabic etc. UNL Society
members can add or edit information using UNL Ex-
plorer. In the future this system can be used by normal
users to search information in a multilingual environ-
ment.

My future research goal is to develop a system for
QA, automatically answering a question asked in natu-
ral language. From the UNL knowledgebase our sys-
tem will find the answer to a question. As a result it
will work as a virtual mentor.

2 Future of Spoken Dialog Research

Spoken Dialog Research is very important to achieve
many Al research goals. With many user interfaces,
current dialogue systems are relying purely on speech.
Understanding the natural language is the core feature
needed to reach that goal. There are many advance-
ments in natural language understanding and cognitive
science. So using recent methodology we can improve
Spoken Dialog applications.

The field of dialogue research will be in 5 to 10 years
will improve with natural language understanding.
Young researchers can come up with tested research
results to show the advancements.
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The old question “Can Computer think?” can be reph-
rased as “How Computer can understand, think and
act?”. This question need to be investigated to get the
field to that point.

3 Suggestions for discussion

e Dialog and Question-Answering: Mutual
benefits, user interaction.

e Semantic analysis approaches for QA

e  Statistical methods and user simulations: Best
practices for building and evaluation user si-
mulations, challenges in using reinforcement
learning for building systems.

e Evaluation: Global competition, universal
metrics for comparing disparate systems.

e Next killer application: Speech for web
browsing, in-car systems, mobile devices,
healthcare, interface to robots.

e Affect and other paralinguistic phenomena:
emotion detection and handling, turn taking,
response timing.

e Rapid development and standardization.
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TeruhisaMisu

1 Research Interests

My current research interest is in making proactive dia-
log systems. Although most current spoken dialog sys-
tems (SDSs) handle simple database retrieval or trans-
actions driven by users’ explicit requests, it is desirable
that SDSs should make proactive interactions such as
clarifications, recommendations and advice like a hotel
concierge or an experienced operator. More specifically,
I am interested in dialog management in non-database
retrieval tasksand adaptive response generation.

1.1 Previouswork

My previous work has focused on SDSs based on infor-
mation retrieval and question-answering (QA) using a
set of documents as a knowledge base (Misu, 2008).

1.1.1 Confirmation and Clarification in Document
Retrieval Tasks

It is indispensable for SDSs to interpret a user’s inten-
tion robustly in the presence of speech recognition errors
and extraneous expressions characteristic of spontaneous
speech. In speech input, moreover, users’ queries tend to
be vague, and they may need to be clarified through dia-
log in order to extract sufficient information to get mean-
ingful retrieval results. In conventional database query
tasks, it is easy to cope with these problems by extracting
and confirming keywords based on semantic slots. How-
ever, it is not straightforward to apply such a methodol-
ogy to general document retrieval tasks.

To solve these problems, we proposed a confirmation
method based on two statistical measures that are not
based on the confidence measure of ASR, but on the
impact on retrieval as well as the degree of matching
with the backend knowledge base (Misu and Kawahara,
2006b; Misu and Kawahara, 2008). We also proposed
a method to make clarification questions by dynamically
selecting from a pool of possible candidate questions. As
the criterion for the selection, the information gain is de-
fined based on the reduction in the number of matched
items (Misu and Kawahara, 2005; Misu and Kawahara,
2006b).
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1.1.2 Interactive Navigation based on QA and

I nformation Recommendation

We proposed an interactive dialog framework. In con-
ventional audio guidance systems, such as those deployed
in museums, the information flow is one-way and the
content is fixed. We prepare two modes, a user-initiative
retrieval/QA mode (pull-mode) and a system-initiative
recommendation mode (push-mode), and switch between
them according to the user’s state. In the user-initiative
retrieval/QA mode, the user can ask questions about spe-
cific facts in the documents in addition to general queries.
In the system-initiative recommendation mode, the sys-
tem actively provides the information the user would be
interested in. The system utterances are generated by
retrieving from and summarizing Wikipedia documents.
We implemented a navigation system containing Kyoto
city information. The effectiveness of the proposed tech-
niques was confirmed through a field trial by a number of
real novice users (Misu and Kawahara, 2007b; Misu and
Kawahara, 2007a).

1.1.3 Efficient Language Model Construction for
SDSs

We proposed a bootstrapping method of constructing
statistical language models for new SDSs by collecting
and selecting sentences from the World Wide Web. Out
of the collected texts, we select “matched” sentences both
in terms of the domain and in utterance style, thus appro-
priate for training data of the language model (Misu and
Kawahara, 2006a).

1.2 Current and Future Work

Currently, we are developing consulting dialog systems
that help make decisions through spontaneous interac-
tions.

Most previous studies assumed a definite and consis-
tent user goal. The dialog strategies were usually de-
signed to minimize the cost of information access. How-
ever, this assumption fails in various real world situa-
tions. Specifically, we are developing a dialog system
that handles tourist guidance. Thus far, we have collected
itinerary planning dialogs in Japanese, in which users
plan a one-day visit to Kyoto City (Misu et al., 2009).
It contains various exchanges, such as clarifications and
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reasonings. The user may explain his/her vague prefer-
ences by listing examples. The server would sense the
users preference from his/her utterances and then request
a decision.

In order to construct a consulting dialog system from
the corpus, we are annotating dialog acts (Misu et al.,
2009). Moreover, we proposed an efficient dialog man-
agement scheme based on WFSTs using N-gram DA tag
sequences (Hori et al., 2009). We also proposed a dia-
log state model in such consulting dialogue (Misu et al.,
2010b; Misu et al., 2010a). Re-scoring of system actions
based on these models is our future work.

2 Futureof Spoken Dialog Research

| am afraid that the more multifunctional cell phones be-
come (e.g. iPhone, Android), the less users use speech
interfaces for simple query tasks such as train search, ho-
tel reservation, etc. Thus we will have to propose appli-
cations that can make use of something that such smart-
phones do not have. It may be a large (human-sized)
touchscreen or a motion detection sensor. Another di-
rection would be the expansion of tasks that a speech in-
terface can handle (but a small touch screen cannot).

3 Suggestionsfor discussion

e How to evaluate dialog systems
What is a good evaluation measure for dialog sys-
tems? Can we define a evaluation measure like
“BLEU/NIST score” for machine translation. (es-
pecially in non-goal-oriented dialog systems)

e How to make users behave naturally asa human
operator can.
Users talk to the systems in different utterance style
from the style they talk to human operators. What
are the causes of this phenomenon?

e Cost reduction in developing new SDSs using the
WWWwW
How can we make use of web resources for the con-
struction of SDSs.
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Gabriel Parent

1 Research Interests

In human-human interactions, each participant adapt to
the other by modifying certain parameters on their side
of the dialog (their vocabulary, their prosody, etc.).
My research interests include building adaptive spo-
ken dialogue systems that can dynamically change
depending on the user they are interacting with.

11 Lexical Entrainment

The process by which two humans adapt their choice
of words dynamically as a discussion goes on is called
lexical entrainment [1]. In a recent paper [2], we ob-
served and quantified lexical entrainment in dialogs
between callers and the Let’s Go Bus Information
System, a SDS used in the city of Pittsburgh. We con-
cluded that the callers are more likely to reuse words
that the system spoke. One of the implications of this
result is that SDS should be good at recognizing their
own vocabulary. This could also lead to more ad-
vanced adaptive language model that change according
to what the system has spoken in the previous turns.

However, a more accommodating SDS should be
able to do the same: adapt to the choice of words of
the users. This has implications in the two outer parts
of a SDS pipeline. In the output part, the system
should be able to dynamically change its language
generation module vocabulary. On the input part, the
recognition module should modify the language model
to reflect the preference of word of a user (e.g., if the
user has already said itinerary, increase the expecta-
tion of another itinerary). The latter problem has been
investigated in the past, and some models seem to per-
form well at this task [3].

I am currently developing a spoken dialogue sys-
tem that will allow us to design more complex experi-
ments to investigate the possible forms of lexical adap-
tation. The system, called CMU tellus, is going to
answer a subset of the 311 phone calls to the city of
Pittsburgh (we are starting with potholes calls).
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1.2  Prosodic Entrainment

Humans do not only adapt their vocabulary, but also
dynamically modify the way they produce speech dur-
ing a discussion [4]. Two of the parameters I want to
study in the next year are speaking rate and amplitude.
I want to use Let’s Go system as a research platform to
investigate how much improvement we can get by
modifying these parameters to obtain the best condi-
tions for speech recognition. Once again, the system
needs to be able to adapt to the user as well. For ex-
ample, when a user starts speaking louder, it might be
an indication that the environment in which they are is
getting louder, and thus, the system should adapt its
own output volume.

I would also like to identify other measures than
the usual dialog success and number of turns that can
capture better the alignment between the caller and the
system (for example, judgment of how familiar the
system sounds).

13  Crowdsourcing

Crowdsourcing typically consists in using a crowd of
non-experts to accomplish small tasks. I have used
crowdsourcing in different projects last year. I think it
is a great tool that allows us to rethink the way we do
research. In the domain of dialog systems, I think
crowdsourcing can be a way of gathering precious data
for the SDS construction (such as language models).
But its real use is in evaluating qualitative quality of
our systems. We could design a web-interface with
VoIP capacity that the crowd could use to interact with
a SDS and complete evaluations. The high scalability
of the crowd (getting 10 or 300 evaluations require the
same setup time, only the cost changes) allows getting
flexible degree of statistical significance on the evalua-
tion.

Also, the crowd could be used for debugging pur-
poses. For example, workers could be asked to call a
system and freely have a dialog with it. They would
be paid on a per-call basis, but workers who could find
bugs in the system would receive bonus.
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2 Future of Spoken Dialog Research

The future of Spoken Dialog research includes design-
ing systems that are more embodied and multimodal.
With the advent of intelligent phones, SDSs can have
access to additional sources of information. For ex-
ample, a bus information system that can obtain posi-
tioning information from the caller’s phone could use
that information to predict what information need the
user has. Also, touch-phones provide another intuitive
mode that SDS could use. For example, a system that
could detect when a dialog is not going well (e.g., ask-
ing for bus departure, but fails because of environment
noise), could fall back to a strategy where the user
would be asked to indicate the location on a map using
the touch-screen of the mobile device.

With more and more cross-cultural interactions, I
also believe that at a longer term SDS will have to be
able to handle cultural differences. In part, it includes
obvious adaptation such as specific greetings. Howev-
er, it can also include more subtle aspects of dialogs
such as when, why and how different cultures use ex-
pressions. Getting there will first require developing
voice generation modules that can express feelings,
which is another interesting future direction of spoken
dialogue systems.

3 Suggestions for discussion

* Dynamic confidence measure of a dialog:
how to dynamically detect if a dialog is going
well or bad. This definitively requires contri-
bution from several modules such as speech
recognition, understanding, and dialog man-
ager.

¢ Qualitative approaches of evaluating user’s
experience: discuss what measures have al-
ready been used to qualitatively compare
SDS.

¢ Open Source development of SDS compo-
nents: how many Open Source SDS are
there? Is SDS development well adapted to
Open Source?
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Julia Peltason

1 Research Interests

My research interests lie in the field of human-robot in-
teraction. More specifically, I am working on a dialog
management system targeting the demands of advanced
human-robot interaction, such as mixed-initiative inter-
action, learning within interaction and situated dialog.
Moreover, I am interested in dialog system engineering
and how to design dialog systems in a way that makes
them easy configurable and easy to apply even for non-
dialog people.

1.1 Past, current and future work

The background of my work is the idea of personal robots
supposed to assist humans in their everyday environ-
ments. For such robots, learning from humans within
interaction is a key capability. For example, in our Home-
Tour scenario, a mobile robot interactively acquires a spa-
tial model of its environment (Peltason et al., 2009). One
aspect of this interaction is the human tutor taking the
active role and teaching new objects and rooms explic-
itly. At least as important, the other aspect is the robot
taking over the active role, attempting to gain informa-
tion in order to verify the existing information or to re-
solve uncertainty. For instance, if the robot is not sure
about its current whereabouts, it will ask something like
“Are we still in the kitchen?” or “We just left the liv-
ing room, right?” and thus give the human the oppor-
tunity to correct the robot’s model. We showed that the
robot’s mixed-initiative interaction capabilities compen-
sate for recognition errors and enable the robot to build a
correct and complete representation of its environment.

In this context, I have introduced an approach to dia-
log modeling on robots (Peltason and Wrede, 2010b) that
(1) provides fine-grained interfacing to domain process-
ing and (2) includes concepts that support rapid prototyp-
ing.

With respect to the first aspect, we employ the concept
of tasks that can be performed by components, e.g. a nav-
igation task, an object classification task or a dialog task
such as negotiating information with the human. Despite
all diversities, tasks are subject to the same life-cycle.
Typically, a task gets initiated, accepted, may be can-
celled or updated, may deliver intermediate results and
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Figure 1: The Curious Robot and the Home-Tour sce-
nario.

finally is completed. Alternatively, it may be rejected by
the handling component or execution may fail. Task state
updates cause event notifications to which the participat-
ing components may react. Using this task state protocol,
tight integration of perception and action into interaction
can be achieved. For instance, a robot performing object
manipulations might benefit from a human tutor super-
vising and correcting them. Given the update state, the
human can repeatedly correct certain aspects of the action
during execution, e.g. the position or the grip. Moreover,
the task protocol supports interactive learning by estab-
lishing mechanisms for information negotiation between
the dialog system and the responsible system component.
Mixed-initiative interaction is achieved by offering dia-
log tasks that can be initiated by other components, for
instance the robot’s question for the actual room in the
Home-Tour scenario.

Regarding the issue of rapid prototyping, I have pro-
posed the concept of generic interaction patterns that de-
scribe recurring dialog structures on a high level. The
robot information request pattern, for instance, describes
that first, the robot asks for the desired information, the
human then gives the answer, the robot repeats it, and if
necessary the human corrects it. By combining the task
states described above with robot dialog acts, the dia-
log level is related with the domain level. For instance,
within the human command pattern, the robot acknowl-
edges successful execution once the task is completed or
apologizes if it failed. During interaction, the patterns
are combined and interleaved in a flexible way. However,
the interaction patterns describe just the general course
of events. The specifics are left to be configured by the
developers, e.g. what the robot is supposed to say ex-
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actly to express its excuse. In order to evaluate the extent
to which this approach enables developers to design new
human-robot interaction scenarios, we conducted a us-
ability experiment which showed that programmers un-
familiar with the dialog manager were able to build a
simple interaction scenario consisting of begin and end
of interaction and one person following task within one
hour (Peltason and Wrede, 2010a).

Given a dialog system architecture that supports rapid
prototyping, comparative studies of dialog strategies be-
come possible. Therefore, our next steps will focus on
dialog strategy tuning. In the Curious Robot scenario,
for instance, we have exploited a proactive dialog strat-
egy that is supposed to facilitate the begin of interac-
tion for unexperienced users (Liitkebohle et al., 2009).
We are planning to compare the curiosity strategy with
a user-directed strategy that provides more freedom but
also more uncertainty to the user.

2 Future of Spoken Dialog Research

Today, research on spoken dialog system focuses mainly
on traditional information-seeking domains. I believe
that with speech technology becoming ubiquitous, e.g.
with PDAs or robot assistants, a broader variety of do-
mains will become available to the community.

Application backends will become increasingly com-
plex. While in the information access domain the back-
end typically consists in some form of knowledge base,
a dialog manager in robotics for instance needs to coor-
dinate with the complex robotic system. As for robotics,
the dialog system needs to cope with temporally extended
actions (that may even fail or be interrupted). This leads
to the demand for multitasking abilities. A robot assistant
should still be able to answer questions about the weather
forecast while cleaning your kitchen. These novel do-
mains have the potential to contribute novel approaches
to the dialog system community.

On the other hand, I believe that together with increas-
ing application complexity, standardized interfaces and
protocols for communication between dialog systems and
backend applications will evolve. Ideally, this will make
it possible to augment arbitrary devices with voice con-
trol in a plug-and-play manner.

3 Suggestions for Discussion

e | claim that dialog modeling approaches for tradi-
tional information-seeking domains are not directly
transferable to robotics, being information-oriented
while robotics requires rather action-oriented ap-
proaches. I would like to put this issue up for dis-
cussion.

e In human-robot interaction, the performance of the
dialog strategy can not directly be measured with the

performance of the overall system. Do we need new
methodologies for human-robot dialog systems?

e Recently, the Uncanny Valley hypothesis has been
formulated for voice interface usability (Pieraccini
etal., 2009). Related to that, how can we guide users
in a more subtle way than by “’please say yes or no”
techniques, e.g. by leveraging alignment effects?
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Sylvie Saget

1 Research Interests

My research interests lie generally in the area of dia-
log management, belief state design and reference.
The aim is to explore both theoretical and practical
sides of the grounding process and common ground
modeling.

1.1 Past works

1.1.1 Grounding

Considering dialogue as a collaborative activity while
designing dialog systems leads to important insights.
Early works based on Clark's grounding model (Clark,
1996) aim at enhancing dialog system's robustness. In-
deed, such modeling is a way of handling non-under-
standings by giving a dialog system the capacity to in-
teractively refine their understanding until a point of
intelligibility is reached. Then, the Interactive Align-
ment Model (IAM, Pickering and Garrod, 2004)
claims that dialog partners become aligned at several
linguistic levels: situation model, lexical and syntactic
levels, speech rate, etc. IAM is suitable for enhancing
communicative act generation and interpretation. It al-
lows the reuse of results of preceding successful inter-
actions for the treatment of following communicative
acts. JAM also facilitates social relationships: con-
fidence, rapport, etc.

One of the fundamental notions of grounding is Com-
mon Ground (CG). CG is notably used as background
shared beliefs that ensure mutual understanding. How-
ever, its integration within spoken dialog systems is
problematic due to:

* CG modeling: as the corresponding belief
state is intractable, simplifications are re-
quired,;

* CG use is complex and experiments show
that human beings can be more egoistic de-
pending the situational context;

*  Coherence: Pragmatics theory fails to define
dialog situations where deception occurs.
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All in all, in order to face these limitations, we have to
focus on the theoretical side. Considering recent ad-
vances in Philosophy of Mind on Group Belief, I think
that CG modeling and CG use can be slightly en-
hanced. We proposed a formal theory of grounding
(Saget, 2006; Saget and Guyomard, 2007) which in-
tegrates all alternative theories of CG use in a single
view. The coherence between speaker's mental state
and utterance is guaranteed by introducing a new
mental attitude: acceptance. The context-dependent
mental attitude, which is acceptance, is distinguished
from the context-free mental attitude which is belief
(Cohen, 1992).

1.1.2 Adaptable/Adaptive dialog management

Unmanned Vehicle Systems (UVS) will considerably
evolve within the next two decades. In the current gen-
eration of UVS, several ground operators operate a
single vehicle with limited autonomous capabilities.
However, in the next generation of UVS, a single
ground operator will have to supervise several vehicles
with high autonomous capabilities. As a consequence,
such systems will require new forms of Human-Sys-
tem interaction.

The operator of an UVS performs two tasks at the
same time: (1) mission command & control, and (2)
interaction with the system. Both tasks induce varying
workloads during the system’s operation. As UVSs
evolve, the interaction workload will rise as the operat-
or will have to switch between several vehicles,
streams of data, decision support systems, and so on.
The complexity of the interaction mechanisms
between the operators and the system, and the com-
plexity of the mission should vary in opposite ways. If
mission complexity goes up (higher workload), inter-
action complexity should go down (simpler interaction
with the system).

From this perspective, we propose to dynamically
leverage different interaction strategies in the context
of operator-UVS activities in order to modulate the
workload of the operator (Saget, Legras, and Coppin,
2008; Saget, Legras, and Coppin, 2009). These inter-
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action strategies concern interpretation, generation and
dialog management as well.

1.2 Current works

My current work mainly focus on completing the the-
oretical side and defining practical consequences for
SDS design. The guideline of my work is that the re-
cent view of dialog as a collaborative activity will
slightly modify and simplify utterance generation and
interpretation. Indeed, dialog is traditionally defined as
an unidirectional process. Consequently, production
and interpretation are concentrated on a single ex-
change. In contrast with the traditional view, ground-
ing is a bidirectional process. Consequently, mutual
understanding is divided between several exchanges.

2 Future of Spoken Dialog Research

I think that one great challenge is building dialogue
systems that learn from their interaction with their en-
vironment and from their interaction with users.
Filling the knowledge databases required for dialog
system is a painful and often a manual task. In addi-
tion, this will enable dialog system designer to build
more generic systems aiming at specialized use. How-
ever, protecting new knowledge integrity is a great
challenge!

3 Suggestions for discussion

Topics for discussion:

* Dialog systems as testbed of theories of dia-
log.

¢ Semantics and Pragmatics of dialog systems.

*  Building truly incremental SDS.
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Kazutaka Shimada

1 Research Interests

My research interest is context processing in various en-
vironments. Currently, | focus on human-robot interac-
tion. The main study of the interaction is anaphorares-
olution in speech utterances. Although the speech utter-
ances are the most important input for the human-robot
interaction, robots usually have other input sensing ele-
ments, such as cameras. Therefore, | am interested in
integration of several sources, namely multi-modal in-
terpretation.

1.1 Previouswork

| studied text-based dialogue processing with contextual
processing in the early 2000s (Endo et al., 2000). In the
study, | developed an utterance generation process for a
problem solving system.

Then, | expanded the system to a speech-based sys-
tem (Shimada et a., 2006). To improve the accuracy
of the speech recognition, | used two confidence mea-
sures and dependency relations between words. As the
confidence measures, | employed the confidence measure
from a speech recognizer and association probabilities
between words, which are computed from acorpus. | aso
computed a probability that a word depended on another
word with arelation (case label). By combining the fea-
tures, the accuracy of the speech understanding process
improved.

In addition, | considered a method of handling contex-
tual information in adialogue (Minewaki et al., 2005). In
the study, we applied the rel evance theory to the method,
formalized the degree of relevance, and derived the im-
plicatures of each utterance.

Furthermore, | examined a speech intention identifica-
tion task in a dialogue (Shimada et al., 2007). In the pa-
per, | compared three similarity measures and a machine
learning method. As the features for each method, | used
not only bag-of-words features but also an intention tag
sequence and frequent sub-trees in dependency trees of
all utterances.

1.2 Current and futurework

Currently, my research target is speech understanding for
a livelihood support robot. The speech understanding
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Figure 1: The outline of the system.

method consists of some speech recognizers (Shimada
et a., 2008). | focus on two types of recognizers, a
large vocabulary continuous speech recognizer and sev-
eral domain-specific speech recognizers. | handle these
different speech recognizers selectively and integratively.
Asaresult, our method becomes flexible and robust (Fig-
urel).

The selective usage is to detect the most suitable out-
put from outputs of all recognizers, that is an utterance
verification task. In this task, | employ the edit distance
between each output for the verification. Currently, | try
to incorporate an acoustic likelihood based method into
our method.

The integrative usage is to resolve anaphoric expres-
sions in speech inputs (Figure 2). Our method with the
multiple recognizer is based on a scoring process (Shi-
madaet al., 2009). It computes a score on the basis of (1)
the distance between an anaphoric expression and each
antecedent candidate, (2) adecay factor based on “ change
of situation” such as “change of a speaker” and (3) lo-
cal information such as semantic markers. However, the
accuracy is insufficient (50-70% in simulated dialogue
scripts). Therefore the improvement of the anaphora res-
olution is the most important future work.

Although the speech utterances are the most important
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Figure 2: The effectiveness of the system.

input for the human-robot interaction, robots usually have
other input sensing elements, such ascameras. Therefore,
multi-modal interpretation is one of the most significant
tasks. If a robot identifies a person who is in front of
the robot’s camera, the information is useful for speech
understanding. For example, we can estimate user’s ut-
terance beforehand and select the language model that is
adapted to the person by using the information. We in-
vestigate personal identification (Yamaguchi et a., 2010).
Incorporating it into speech understanding is a so our fu-
ture work.

2 Futureof Spoken Dialog Research

| think that the needs of speech understanding for robots
will increase in the future. The important task is to cope
with speech recognition errors. Since the speechis gener-
ally the primary input for a system, recognition errors are
detrimental to the system. One approach is to combine
speech with other modalities. Another approach might be
use of large linguistic resources and linguistic knowl edge.
Itisimportant to treat errorsin the post-process of speech
recognition with the linguistic resources and techniques.
| also think that a method to customize speech recogniz-
ers easily becomes important increasingly because robots
need to be applied to various roles and environments. For
example, it is arobot for entertainment or nursing care?
The robot isin-home or in a hospital ?

3 Suggestions for Discussion

o Integration of speech and others: What kind of
modality do we need to develop a system? How can
we integrate each other?

e Context information: What is “context” in multi-
modal systems? | think that it is not only linguistic
context. How can we model the “context” ?
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Benjamin Weiss

1 Research Interests

My research focuses on quality aspects of interaction
with multimodal dialog systems. In general, I am
addressing questions like: How can we explain differ-
ent/comparable user ratings with/despite of differences
in system’s modules, user behavior, system behavior etc.?
and What questionnaires assess what kind of quality as-
pects for multimodal interaction?

Here, speech is considered as one of multiple input
modalities with unique properties.

1.1 Previous Work

Most of my empirical work in the last years was done in
the application scenario of a smart home. We are using a
speech-based multimodal system to control devices in the
living room (fan, blinds, radio, television, electronic pro-
gram guide, video recorder, answering machine). In ad-
dition to the speech input, we connected a mobile phone
with a GUI interface and also 3d gestures for multimodal
input, as well as connected a talking head to complement
the speech output and in addition to the TV screen graph-
ical output.

Together with my colleagues, I worked on identify-
ing different quality aspects of such multimodal systems
(Moller et al., 2010; Weiss et al., 2009). Briefly men-
tioning some results, we confirmed that the smoothness
and efficiency of interaction (assessed with interaction
parameters) as mostly relevant for direct ratings assessed
with questionnaires. But also the usage of different in-
put modalities is correlated for the perceived quality of
the system. As we want to control as much of our ex-
periments as possible, we usually use WOZ scenarios,
with the possibility to provide perfect recognition. How-
ever, even as the speech input in one of our experiments
was superior to the mobile phone interface, and con-
sequently resulted in higher efficiency and effectiveness,
user tended to avoid speech input (Kiihnel et al., 2010).

On the side of system output, using a talking head in-
stead of voice prompts resulted in higher rating for hedo-
nic quality aspects, but the overall quality scale was not
effected by such an embodiment (Weiss et al., 2010b).
This might be originated in the application scenario, as
successfully controlling devices does not lead to explicit

Technical University Berlin
Quality & Usability Lab
Ernst-Reuter-Platz 7
Berlin, Germany

benjamin.weiss@tu-berlin.de
http://www.tu-berlin.de/?id=bweiss

system feedback. A more intense spoken interaction (e.g.
chatbot) would probably result in a positive effect of the
talking head.

1.2 Current Work

Currently, user strategies and the impact of user groups
on the human computer interaction and subjective system
evaluation is of interest. In the coming interaction experi-
ment we will control for age using two age groups (young
and elderly) as well as control for ICT affinity. If interac-
tion parameters or even user strategies can be identified
and related to user groups, systems can be build to bet-
ter account for user differences. Additionally, we might
be able to separate truly individual bias from group dif-
ferences in order to explain an important proportion of
variance in our data that is independent from interaction
parameters.

A second issue is the impact of hedonic quality as-
pects on overall system evaluation: We are going to as-
sess the aesthetics of our visual and auditory system feed-
back separately to assess that impression on the ratings
after interaction. Related to this issue is the work on what
kind of unknown voices are considered likable to listener
(Weiss et al., 2010a). With the most appropriate selec-
tion of voices, the acceptability of SDS might be easily
increased.

1.3 Future Work

I am planning to look more closely on the user behav-
ior in speech-based multimodal interaction. Especially, I
am interested to investigate situated interaction: When do
people actually use speech for input, when do they accept
spoken output? There seem to be a trend to define appli-
cation scenarios for SDS as a fall-back solution only, i.e.
when GUIs are not usable (handicapped or elderly people
at home, hands-free scenarios). With the current gener-
ation of smart-phones, even established telephone-based
services seem to be out-dated. Do people really avoid
speech interaction, when possible? The result could be an
update of the modality properties (Bernsen, 2002) in or-
der to be able to define situations, applications and system
requirements for speech-based interaction. This includes
the hypothetic requirement for para- and extra-linguistic
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processing (i.e. on the basis of embodiment). This issue
is also one of my topic for the discussion.

2 Future of Spoken Dialog Research

One major trend in research will be concerned with ac-
ceptability more than usability of spoken dialog systems.
Especially, SDS applications to support people in their
daily life will be in focus.

I assume that the separation between research topics or
scientific applications in the field of speech dialog sys-
tems and commercial applications will increase.

A totally different topic is the research in face-to-face
conversation, and how to recognized and synthesize para-
linguistic and non-verbal information. Applications to
consult user in various field might emerge from this re-
search.

3 Suggestions for Discussion

e Speech as one modality in multimodal systems has
several characteristics and advantages, but is also in-
appropriate in many situations and for many appli-
cations. Do we really know when users want to use
speech?

e User adaption for spoken dialog systems is already
an important research topic. What directions are
promising to follow: Speaking style, problem solv-
ing strategies, adaptive language models for recog-
nition?

e As SDS are not as established as foreseen decades
ago, do user really want “natural” dialogs, or do at
least some of them prefer command like interaction?

e Somewhat related to the second point: Is detection
of age, gender, emotion etc. really helpful?
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