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Conversational Informatics is a field of research aiming at
investigating human conversational behaviors as well as designing
conversational artifacts that can interact with people in a
conversational fashion. Based on the foundation of Artificial
Intelligence, Pattern Recognition, and Cognitive Science, we attempt
to establish a new technology consisting of environmental media,
embodied conversational agents, and management of conversational
contents. In this talk, | will overview the field of Conversational
Informatics and highlight major results.

Goal:
Artifacts that can participate in conversations
to help people create knowledge.
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Conversational Informatics

Part I: Conversational Artifacts

Embodied Conversational Agents
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Interaction 1 Real-time Human Proxy
Lecture Archiving System

e — Part IV: Conversation Measurement, Analysis and Modeling

Building and Analyzing Conversational Corpus

Quantitative Models of Nonverbal Communications
Measuring Conversation Atmosphere

Theory of Nonverbal Interaction between Humans and Agents
Model of Mutual Adaptation in Human-Robot Interaction

IPOC -- Immersive Conversation Environment
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IPOC -- demo

[Okamoto, Okamoto, Nakano, Nishida]

Cognitive Overlapping

What is she user
looking at?

involvement

[Nakano, Okamoto, Okamoto, Nishida]

Analysis of presentation technigues on TV programs

type 1 {the host}

type 2 {the guest}

type 3 {the subject}

type 4 {the host, the guest}

type 5 {the host, the subject}

type 6 {the guest, the subject}

Type 7 {the host, the guest, the subject}
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[Nakano, Okamoto, Okamoto, Nishida]

type3 [Nakano, Okamoto, Okamoto, Nishida]
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Settings and shot generation from background photos

v"lJ_;

Eé: ’.5_:

174

[Okamoto, Okamoto,Nakano, Nishida]

Conversational robots

(1) talking (2) the robot approaches in the isual neighbor of the client
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(4) approach and telling the message
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IPOC -- eye gaze to control the discourse

[Nakano]

[Terada]




Mobile Chair Agent -- demo The listener robot

Aftertion recognition
Attention Redundancy
Recogrifio /> Calculation

Maode it
Estimation

Communication Environment
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The Listener Robot

[Ohya, Hiramatsu]



Part

Conversational Contents

—— Accumulating Conversation Quanta

Sustainable Knowledge Globe

Contents Garden
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[Nomura, Nishida]

Sustainable Knowledge Globe

[Kubota, Nishida]
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Contents Garden -- demo

Manipulation by gesture

-- demo
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[Nomura, Nishida]

magnet metaphor

[Nakamura 2005]
Manipulation by gesture -- demo
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[Kurohashi]




Text To Presentation System -- demo

the input text

FEH

HEBBORE THDOREGERELTHETBEDFHENE
ZbNb. TORERIZIE, VI T - I—DxMEDEBEA-XIE
NEZONDH, ABIEEEOBE TS FBEUISITx LTS TH
BTHY, F+AERATEZFANLEL. KFFEILZORMRE
EFEAREBUERMNICE > TRIRT DARETRL. SHODFEL
LTI, AVRTFLEYIRNIZ7 - I—Uz U NEORMERMALT
KEDIZICEATIEMMLERETL, BELHEAOED
HERITEFETHD.

[Kurohashi]

’ This slide is automatically generated.

= FEDH

s HEMBEORE-AFOXREGZRE
- HiRAONENBEZ NS
. ;E—Lgmw:!;t:f:'h";rz?-I—ﬁ::k%ﬂﬁki&ﬂ#i%
=
s AMEEEOEVE- FEVICHLTRETRY., FHR4ER
HTIE BT AR ehl
o ﬁm::: OEEE AN E DR THERETLEHER

« SROEHR
— B ATLEYIF I - I—Ur b EERESLTEE
DM RA T LHRIIMETEREETS
- REL-AEAOEDHESRIETATE
-

The Narration

[Kurohashi]

Conversation content acquisition
from closed caption video clips
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Part Conversation Environment Design

Acquisition from presentation with a touch panel The ubiquitous sensor room
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Content Acquisition from Presentation with Touch Panel Collaborative capturing of interactions by

multiple sensors

sensors in the environment
(video cameras, microphones,
IR trackers)
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LED tags in the environment
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communication robots

[Kawaguchi, Sumi]

Video Contents Acquisition and Editing for Conversation Scene

artificial agents
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[ The capturing system ]
-captures conversation scenes
=controls the camera keeping
compositions

—realizes high=quality automated
editing

-processes data with purposes for
presentations,

[Nishizaki, Ogata, Nakamura, Ohta 2002]
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Computer-generated virtual environment

Real Time Human Proxy is an avatar-based interaction system, using real-time
vision-based motion sensing, human action symbolization and human action

visualization

[Taniguchi, Arita]

smart capture/editing/indexing

automated capture
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Computer-generated virtual environment -- demo
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Part Conversation Measurement and Analysis

Conversation corpus
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Mutual adaptation Causal model of conversations

[Rutkowski 2004]

Communication Atmosphere

the scheme
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Tagging the conversation
= parallel annotation to verbal and nonverbal information
= articulation, categorization, and structurization

cameras
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A causal model concerning the intention of
participation in a community and using a tool

Estimate of the community)l Evaluation to tools Intention

Clearness
Iof others' idea
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Contributions to using tools articipate actively
their community
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community's state| - 21 for long=term

Chi-Square = 5. 8b4; df = 8 pd. 754
GFI =0.968: AGFI = 0.901: RMSEA = 0.000

[Matsumura]
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[Komatsu et al 2004]

Model of mutual adaptation
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RSA>MWSA: game score increasing RSA>MWSA: game score decreasing
RSA: Respiratory sinus arrhythmia, MWSA: Mayer wave sinus arrhythmia

Conversation Quantization
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Representing Conversation Quantum

conversation Representation of a Conversation Quantum
as a phenomenon

Representation of Content

"This tree is called a
“"Kai no ki". It was
planted for
commemorating
Professor Koshiba's
Nobel Prize in
Physics "

{introduction)

(focus attention)

{add new information)
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Representing Conversation Quantum

conversation Representation of a Conversation Quantum

as a phenomenon Representation of Content

[ J "This tree is called a
“"Kai no ki". It was
planted for
commemorating
Professor Koshiba's
Nobel Prize in
Physics "

Representation of Intera-....

(introduction)
(focus attention)

{add new information)

Dynamic binding of Content and Interaction

Conversation Quanta

Content

Interaction

Scenes

Interaction
Hfocus attention
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Robot as an embodied knowledge medium

conversation quantum

Listener Robot/ Elalllm  Presenter Robot

Ohya, Hiramatsu

Difference from previous work

previous work this work

|
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task-oriented dialogue conversation as content

dialogue as a means conversation as the goal

verbal communication multimodal communication

rule-based methods data-driven methods
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Directions

Intelligence — Communication

Algorithms — Phenomena

Interface — Contents

Summary - Conversational Informatics

Part I: Conversational Artifacts

Embodied Conversational Agents

Nonverbal Expressions

Emotional Aspects

Presentation Generation in an Immersive Environment
Conversational Robots

Human-Environment
Interaction Part Il: Conversational Contents

Conversation Quantization

Integration of Natural Language Processing and Computer Vision
Video Content Acquisition and Editing
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Interaction 1 Real-time Human Proxy
Lecture Archiving System

-
scien
interest

Part IV: Conversation Measurement, Analysis and Modeling

Building and Analyzing Conversational Corpus

Quantitative Models of Nonverbal Communications
Measuring Conversation Atmosphere

Theory of Nonverbal Interaction between Humans and Agents
Model of Mutual Adaptation in Human-Robot Interaction

Analysis, Support, and Materialization of Real World Interaction

Toyoaki Nishida, Yuichi Nakamura, Kazuhiro Ueda, Sadao Kurohashi, Yasuyuki Sumi, Igor Pandzic

Real World Interaction

Real World Interaction

<:> real world knowledge sharing
(beyond the scope of this research)

Corpus Content
utilization as
automated content content ﬁ @ content utlization
archiving production
Real World Interaction Research Agenda
Data

Interaction Content Acquisition and Utilization
media data (image, speech, sound) - automated acquisition using commonsense knowledge

motion data (kinematics, dynamics) display Y 3
¢ " ) ﬁ @ - media conversion, materialization, embodiment

physiological data (gaze, blood, perspiration, controling robots

tactile sense)
Interaction Science
bl - automated acquisition using commonsense knowledge
g e - grounded corpus
augmented conversaion environment ., .
\ & Interaction Support Technology
= ] eracton | s - Natural communication without disturbance
Virual assistant - mutual adaptation

real v asssiant ——
collaboration with

*Interaction Measurement and Analysis Environment
~Super Precision Computer Vision
+Humanoid Robotics
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