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Interactive Vision for Personal Service Robot

NOBUTAKA SHIMADA,! JUN MIURAt and YOSHIAKI SHIRAI!

This paper reports user-interaction techniques, especially interactive image understanding,
required of a personal service robot which brings user-specified objects. For example, con-
sider a task of bringing some drinks from a refrigerator. Various objects often look overlapping
together and their appearances of colors and textures widely change according to the illumi-
nation conditions inside and outside the refrigerator. In such situations full-automatic object
recognition often fails and cannot recover its failures by itself. Our object recognition system
explains the situation in some words and ask the user to make an advice via speech and help
the system recognizing the object correctly. Speech recognition is also fragile but comple-
mentary visual and speech recognition can be done based on the user-interaction. Such an
interactive interface makes the service robot useful in a real home environment. The paper
shows an implementation of interative vision and its effectiveness, and discuss the on-going
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and the future problems to study.
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(a) Our service robot
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Fig.1 Our service robot system.

(b) User interface
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Fig.2 Service robot.
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Fig.3 Task flow of the service robot.
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(a) Original (c) Developed image
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Fig.4 Aquisition of developed image.
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(a) Example of interval (b) Segmented image
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Fig.5 Extraction of model features.
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Fig.6 Recognition of a can.
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(a) Original image

(c) Edge image

(d) Recognition result
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Fig.7 Recognition of fruits.
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Fig.8 Color estimation problem under different
illumination.
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(a) Numbering for over-

(b) Coloring for many

lapping candidates candidates
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Fig.9 Display method of recognition results.
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Fig.10 Our speech dialog system.
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(a) Original image
011 0000000000000
Fig.11 Recognition of an occluded object based on

(b) Recognition result

speech dialog.
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Table 1 Probablistic grammer model.
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Table 2 Successful recognition result 1.
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Fig.12 Detection of an refridgerator.
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Fig.13 Detection of an user.
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Fig.14 GUI-based interactive registration robot skills.
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carry hand over
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Fig.15 Robot arm operations based on the interactive teaching.
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