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Reciprocal Functions of Vision and Speech for Service Robots

Y OSHINORI KUNOf

We are developing a service robot that can help humans by getting objects asked by a
user’s speech. This paper presents our research on the integrated use of vision and speech for
such robots. The research is divided into two areas. One is about vision systems necessary
for understanding spoken orders of humans. We show that the robot needs a vision system
recognizing the situation and the nonverbal behaviors of humans to understand natural ut-
terances. The other is about systems asking humans for help verbally when they cannot
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recognize objects along with the vision system.
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Fig.1 Eye contact robot.
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Fig.2 Relation between utterance and face direction.
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Fig.3 Robot understanding simplified utterances.
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Table 1 Features and their characteristics.

Characteristic Color Size Position
Vocabulary rich - rich
Distribution - dependent
Uniqueness unique
Absolute/Relative relative

Shape

absolute | relative absolute
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Fig.4 Example of interactive object recognition. (a) Orig-

inal image (upper left), Color segmentation result
(lower left), Extracted objects (lower right); (b) Af-
ter the first question; (c¢) After the final question.
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Table 2 Decision based on intensity profile patterns.

Intensity profile of

Intensity profile

Decision

region 1 of region 2
Line: Line: Same object
Linet—" Line- "~ Same object
Line-T——_ Line+_—— Same object
Curve,” ™\ Curve -1\ Same object
Curve +y— Curve -1\ Same object
Curve -\__ Curve +./ Same object

Other combinations

Different
objects

Too small or big region (s)

Unknown

R; R; 00113 00061

Rs

00062 Rs

05 0D00D0D000D00D0O0O00DDOO(d) ODOODODOOI
(b) D00DD00DD000000D00DM (c) 00000
gooooooooooooo

Fig.5 Segmentation example through interaction. (a) Im-

age data (upper), (b) Intensity profile on the yellow
object (lower left), (c) Intensity profile on the red
object (lower right).
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