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Abstract

We propose a speech-based conversation environ-
ment called Voice Cafe for facilitating dynamic
knowledge interaction. Dynamic knowledge in-
teraction is a key concept for creative interac-
tion. Conversation is one of important inter-
actions that facilitates dynamic knowledge in-
teraction. In Voice Cafe, users can talk with
conversational agents being equipped with auto-
matic speech recognition (ASR) and text-to-speech
(TTS) systems. Users can listen to a conversa-
tion between agents, and join in their conversa-
tion by speech interaction. Design concepts and
an overview of Voice Cafe are described.

1 Introduction

Interaction plays an important role in our creative
work. We often hit on new ideas or solutions to
problems in casual conversation such as talking
with friends or colleagues at cafe or bar. This
kind of interaction is important because it often
includes clues to solve problems. Dynamic knowl-
edge interaction is a key concept for creative in-
teraction. Nishida described that co-evolution of
human and knowledge networks is important for
knowledge-creating community[1]. We derive cre-
ativity from dynamic knowledge interaction that
blends dynamic knowledge of humans and static
knowledge of documents.

Conversation is one of important interactions
for facilitating dynamic knowledge interaction.
We can exchange not only questions and answers,
but also intuitive ideas and thoughts on problems.
This kind of knowledge helps our divergent think-
ing that is a way of thinking seeking variety of

answers to problems1 .

Talking and listening are important interac-
tions in a conversation. By talking something to
others, we can convert our abstract thoughts into
concrete ones because we are forced to explain
our thoughts. By listening to the others’ talks,
we can convert concrete thoughts such as stereo-
types or prejudices into elastic thoughts because
we can imagine variety of things from the oth-
ers’ speaking. With talking and listening, we can
broaden or deepen own viewpoints and thoughts,
and finally we can get new ideas.

Previous works has been done to solve a prob-
lem on how to facilitate a creative conversa-
tion. Nishimoto described a conversational agent
that facilitates creative a conversation between
humans[3]. Advantage of this agent is that the
agent monitors a conversation between humans,
and suggests new information to them. However,
this agent has limitations on the situation that
the agent is used. The situation of this agent is
limited to at on-line. Furthermore, interaction
method is limited to character-based interaction.
These limitations are not suitable for facilitating
a daily informal conversation. Casual and natu-
ral interaction method for human is needed.

We propose a speech-based conversational en-
vironment called Voice Cafe for facilitating dy-
namic knowledge interaction. In Voice Cafe, users
can listen to a conversation between agents, and
join in their conversation. Each agent is equipped
with automatic speech recognition (ASR) and
text-to-speech (TTS), and talk with users and the
other agent by using synthetic speech. We discuss
design concepts and an overview of Voice Cafe in
the following sections.

1 The definition of divergent thinking is described in [2].
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2 Design concepts for

creative conversation

We describe merits of speech-based interaction for
a creative conversation, and design concepts of
Voice Cafe.

2.1 Merits of speech in a
creative conversation

The reasons why speech-based interaction is im-
portant for a creative conversation are described
from a viewpoint of differences of interaction
method such as speech and keyboard.

1. Speech is one of natural interactions for hu-
mans.

2. Input speed of speech is faster than that of
keyboard.

3. Speech does not limit the situation of use.

First, speech is one of natural interaction ways
for humans. It needs little training or knowledge
to use speech. In contrast, keyboard is not innate
interaction method, and requires much training
to make full use of it. Cognitive and physical bur-
dens for keyboard are much higher than speech.

Second, input speed of speech is faster than
that of keyboard. Diehl and Stroebe pointed out
that there are factors causing process loss in a
creative conversation such as brainstorming[4][5].
One of factors that causes process loss is blocking
effect. Blocking effect is a phenomenon that a
user forgets her ideas while she is waiting for her
turn to speak in a group conversation. Similarly,
input speed may become a factor of process loss
because a user forgets his or her ideas if s/he is
unable to input his or her ideas speedy. Thus,
speedy input of speech is suitable for a creative
conversation.

Finally, speech-based interaction does not limit
situations of use. Speech-based interaction sys-
tem does not need special devices to input. By
using speech, we can tell new ideas, which flashed
into his or her mind, to the system at anytime and
anywhere. Although there are situations that us-
ing the systems is forbidden2 , speech-based in-
teraction systems basically allow us to use them
in casual situations such as while walking down

2 Such as in concert hall or in buses or trains. Using
cellular phone is forbidden or refrained in public trans-
portations in Japan.

the street. This is important feature because we
can utter our ideas on the spot when we hit on
new ideas.

2.2 Design concepts of Voice Cafe

Following are the design concepts of Voice Cafe.

1. Listening to conversations between agents is
allowed.

2. Joining in conversations between agents is al-
lowed.

3. Various kinds of topics are provided for users.

Listening to someone’s talk is important for a
creative conversation. We can find differences and
similarities of thoughts by listening to someone’
talk. In Voice Cafe, a function that users can
listen to a conversation between agents is imple-
mented. Each agent talks to the other by asso-
ciating with a keyword that the other suggested.
Our aim here is that users can get various view-
points from unexpected keywords suggested by
agents.

Joining in a conversation between agents is im-
portant for creative conversation. The purpose of
this concept is to prevent a user to forget his or
her ideas. The ideas that a user hits on should
be externalized immediately, otherwise s/he will
forget his or her ideas. We plan to implement a
function that users can interrupt and join in the
conversation between agents. We aim to solve the
blocking effect this concept.

Finally, various topics are provided for users.
We implemented topics on city information on
Akashi3 , and travel information around the
world. We aim that these topics cause lively con-
versations between users and agents.

3 Voice Cafe

We describe a prototype system called Voice Cafe.
Voice Cafe enables users to listen to a conversa-
tion between agents, and join in their conversa-
tion. An architecture of Voice Cafe and examples
of conversations are described.

3.1 Architecture of Voice Cafe

Figure 1 shows an overview of Voice Cafe.
Voice Cafe comprises two note PCs that each is

3 Information on Akashi city is described at
http://web.pref.hyogo.jp/kankou/frame/ef tra.html
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Figure 1: Overview of Voice Cafe.

equipped with ASR, TTS, and a set of micro-
phone and speaker. Each note PC plays a role
of conversational agent. A set of microphone
and speaker is used for capturing and sounding
their speech. All conversations between agents
are talked by synthetic speech.

Two types of conversations are prepared. One
is associative conversation, and the other is travel
chat. In associative conversation, users can listen
to a conversation between agents. Each agent
associates with a keyword that the other sug-
gested. In travel chat, users and agents talk with
each other on travel information such as world
heritages4 , foods and drinks in the country, and
so on. In this conversation, users can join in a
conversation between agents.

3.2 Associative conversation

An Example of this conversation is shown in Ta-
ble 1. There are two types of agents in the table,
i.e., association agent who associates new key-
word with original one, and explanation agent
who explains the keyword. In the table, Kenji
plays the association agent, and Naoko plays
the another. Conversation between association
and explanation agents is performed as following
steps.

1. User suggests a keyword at the beginning.
2. Association agent recognizes the user’s key-
word, and associates new keyword with the
utterance.

4 http://www.unesco.org/whc/

Table 1: Example of associative conversation.

Talker Utterance
User What do you associate with Akashi?
Kenji Talking of Akashi, I associate

the Akashi strait bridge with it.
Naoko The Akashi strait bridge is the longest

suspention bridge in the world.
Kenji Talking of the Akashi strait bridge,

I associate Akashi strait.
· · ·

3. Description agent recognizes the utterance of
the other, and associates a description for the
keyword.

4. Repeat the process between agents.

3.3 Travel chat

In this mode, users can join in a conversation
between agents. Figure 2 shows a scene in
which users and agents are talking with each
other. Conversation in this mode is controlled
by script, which is an independent scenario de-
scribing which agent (including users) to talk,
and what utterance to be talked (contents of the
speech). An example script is shown in Table 2.
Italicized words are recognized by ASR, and the
line including ‘#’ represents a comment line. In
the table, there is a break point where users can
join in the conversation. Users can join in the
conversation by calling a name of either agents
at the break point.

4 Discussion

We discuss on the following points in this section.

1. Is Voice Cafe just a Q-A system?
2. Are the implemented conversations effective
for facilitating creative conversation?

First, Voice Cafe is not just a Q-A system
because there’s a big difference between Voice
Cafe and Q-A systems. The difference is that
agents can talk with each other such as a con-
versation shown in Table 2. In case of the Q-A
system, users only query databases and get an
answer. There is little interactions between users
and databases in Q-A system. On the other hand,
there are much more interactions in Voice Cafe.
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Figure 2: Conversation with agents.

Users can not only acquire answers to queries, but
also join in the conversation, and tell their ques-
tions or thoughts to agents. Although, users do
not always acquire a response from agents, casual
situation in which users can tell their thoughts
and opinions is important for creative work.

Second, the effectiveness about implemented
conversations is further research issue. The aim of
the implemented conversations is to arouse users’
interests, and encourage the users to join in a con-
versation between agents. We suppose that users
who are familiar with the contents of the conver-
sation can find new viewpoints by finding similar-
ities and differences of thoughts between agents
and users. This causes further conversation be-
tween users and agents. On the other hand, we
suppose that users who are not familiar with the
contents can find a lot from the conversation, and
they will have more interests to the conversation.
We will evaluate the effectiveness of the imple-
mented conversations.

5 Conclusion

We proposed Voice Cafe, which is an environ-
ment for facilitating dynamic knowledge interac-
tion. Casual conversation such as speech inter-
action is important for facilitating creative work.
We proposed design concepts and an architecture
of Voice Cafe. In Voice Cafe, users can listen to
a conversation between agents, and join in their
conversation. We will evaluate the effectiveness
of the implemented conversations, and investigate

Table 2: Example script in travel chat.

Talker Utterance
Naoko Kenji, I’ve been to Mexico last year.
Kenji Really? Did you visit to Teotihuacan?
Naoko No. What is it?
Kenji Why didn’t you visit that sights?

# Break point
(User can join in the conversation.)

User Hey, Kenji.
Kenji Yes?
User Will you tell me about it?
Kenji OK. Teotihuacan is one of pre-Hispanic

cities · · ·

the situation for facilitating creative work.
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