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Abstract

This paper introduces a methodology of the precise control of a mobile/task robot using visual
information captured by the camera attached at the hand of the task robot. The major problem residing
in the precise control of a mobile/task robot is providing an accurate and stable base for the task robot
through the precise control of mobile robot. On account of uncertainties on the surface, the precise
control of mobile robot is not feasible without using external position sensors. In this paper, the
methodology for the precise control of mobile robot is proposed, which recognizes the position of
mobile robot using the camera attached at the hand of the task robot. While the task robot is
approaching to an assembly part, the position of mobile robot is measured using the line
correspondence between the image captured by the camera and the real assembly part, and using the
kinematic transformation from the hand of the task robot to the mobile robot. To verify the solidness
of this method, experimental data for the measurement of camera position/orientation and for the
precise control of mobile robot using this measurement are shown.
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Fig. 1. Link coordinates of a mobile/task robot.
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Fig. 3. Perspective model of camera.
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Table 1. Estimation of camera parameters.

f(mm) S 9 A e 51z
Tx | 01567 | X | 1495

17542 | 09969 | Ty | -179703 | Y 3.4
Tz | 33.6506 Z 0.0

slelleh HBAZE] Aol chat Al vhehd 2
ofck X 3¢} LA Uubddl olEERS) o4
gurt He goluz ojFzae) AuAeld #59
o}
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22}

Table 2. Measured values and % Error
of camera parameter.

3| f(mm) | 22H%) S 2.7H%)
1 17.542 0.22 0.9989 0.65
2 17.227 157 0.9931 1.22
3 17.450 0.29 1.0061 0.07
4 17.302 1.14 1.0002 0.52
5 17.989 2.78 1.0290 2.35
Fd| 17502 1.20 1.0054 0.96

£ 3. shlek 949 24z et
Table 3. Measured values and % error of
camera position.

34 ZA(cm) A A (cm) o=
Z(%) (x.v.2) (x,y.2) (%)
155 | 0, -17.4, 405 | 002, -17.35, 4051 | 0.02
150 | 0, -180, 336 | 0.15, -17.97, 33.65 0.07
145 | 0, -17.0, 33.0 | 0.12, -16.98, 32.26 1.79
144 | 0, -20.6, 304 | 0.23, -20.54, 30.65 0.47
140 | 0, -19.3, 24.2 | 0.34, -19.12, 22.84 3.76
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Pic. 1. Mobile/task robot with a camera.
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