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Human-robot Cooperated Navigation Using a Distributed Vision System

Kei Okada*, Hiroshi Ishiguro* and Toru Ishida*

This paper describes a human-robot cooperation system which enables robust behaviors of robots in a real world

by combining human’s ability of recognition, inference and decision with robot’s autonomy. In previous systems,

interactions between operators and robots are designed by programmers. We consider that the interactions should

dynamically change through iterative process of human-robot cooperation. In the system, the robots obtain au-

tonomous behaviors by memorizing human’s instructions and obtain autonomous behaviors for behaving in complex

environments. We have designed a system which consists of vision guided mobile robot, several cameras embedded

in the environment and visual information interface with an idea of layered interaction structure, and we have exper-

imented in a town model. We call this system DV Sco0p (Distributed Vision System for human-robot cooperation).

Key Words: Robot—Human Interaction, Distributed Vision, Mobile Robot Navigation
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Fig.1 A mobile robot and vision agents in the DVS
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Fig.2 Layered human-robot interaction structure
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Fig.3 The architecture of the DV Scoop
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Fig.4 The hardware configuration for experimental system
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Fig.5 Robot control panel
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Fig.9 The results of Exp. (1)

Table 1 The records of Human—Robot communication for
Exp. (1)
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Go forward to a camera

1 | Camera 1
2 | Camera on the robot body

3 | Camera on the robot body
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5 | Camera 2

6 | Camera 3
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Fig.10 The results of an Exp. (2)

Table 2 The Records for Exp. (2)
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t |Selected |Proposals from Instructions | Autonomous
Cameras |the DV Scoop from the behaviors of
operator the robot

1 | Camera 1 Set Actionl

2 | Camera 2 Set Action2

3 | Camera 3 Set Action3

4 | Camera 4 Set Action4

5 | Camera 1 | Propose starting | Start Actionl
Actionl Actionl

6 | Camera 2 | Propose starting | Start Action2
Action2 Action2

7 | Camera 3 | Propose starting | Start Action3
Action3 Action3

8 | Camera 4 | Propose starting | Start Action4
Action4 Action4

9 | Camera 1 |Propose starting | Start Subtaskl
Subtask1 Subtask1 (Actionl,

10 | Camera 2 Action2)

11 | Camera 3 | Propose starting | Start Subtask2
Subtask?2 Subtask2 (Action3,

12 | Camera 4 Action4)
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