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ABSTRACT: In teleoperating, as seeing the monitor screen obtained from a camera instituted in the working environment, human

operator generally controls the slave arm. Because we can see only 2-D image in a monitor, human operator does not know the depth

information and can not work with high accuracy. In this paper, we proposed a traded control method using an visual sensor for the

purpose of solving this problem. We can control a teleoperation system with precision when we use the proposed algorithm. Not only a

human operator command but also an autonomous visual sensor feedback command is given to a slave arm for the purpose of

comncidence current image features and target unage features. When the slave arm place in a distant place from the target position,

human operator can know very well the difference between the desired image features and the current image features, but calculated

visual sensor command have big errors. And when the slave armn is near the target position, the state of aftairs is changed conversely.

With this visual sensor feedback, human does not need coincide the detail difference between the desired image features and the

current image features and proposed method can work with higher accuracy than other method without sensor feedback. The

effectiveness of the proposed control method is verified through series of experiments.
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Table 1. The conditions of experiments

Manitor

Items Value
Area of target object (unit: mm?) 640
Focal length(unit: mm) 12
Video
Camera

Vision Stave Arm
Controller Boxrd Controller
A
v e
Kinematica

- Telerobot System Controller

Fig. 1 The structure of the LCA telerobot system with visual sensor feedback
(LCA:Laboratory for Control systems and Automation)
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Fig. 2 The block diagram of traded control with the visual force feedback

1n teleoperation
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Fig. 3 The mitial point and final point of the slave arm

Fig. 4
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The percent change of image feature errors(PCIFE)
in using the traded control method



