Journal of Institute of Control, Robotics and Systems (2011) 17(10):989-994
http://dx.doi.org/10.5302/J.ICROS.2011.17.10.989 ISSN:1976-5622 elSSN:2233-4335

TxEe ¢ARE W9 52

218t

HIFH MEQY 7|8t ¢ = § 22X Al2H

Visual Servoing-Based Paired Structured Light Robot System
for Estimation of 6-DOF Structural Displacement
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Abstract: This study aims to demonstrate the feasibility of a visual servoing-based paired structured light (SL) robot for estimating
structural displacement under various external loads. The former paired SL robot, which was proposed in the previous study, was
composed of two screens facing with each other, each with one or two lasers and a camera. It was found that the paired SL robot
could estimate the translational and rotational displacement each in 3-DOF with high accuracy and low cost. However, the
measurable range is fairly limited due to the limited screen size. In this paper, therefore, a visual servoing-based 2-DOF manipulator
which controls the pose of lasers is introduced. By controlling the positions of the projected laser points to be on the screen, the
proposed robot can estimate the displacement regardless of the screen size. We performed various simulations and experimental tests
to verify the performance of the newly proposed robot. The results show that the proposed system overcomes the range limitation of
the former system and it can be utilized to accurately estimate the structural displacement.
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Fig. 1. Architecture of the visual servoing-based paired structured light (SL) robot [6,7].
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Fig. 2. Top view and right view of the 2-DO

F manipulator on Side
A[6,7].
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Fig. 3. 6-DOF displacement estimation procedure of the visual servoing-based paired SL robot [6,7].
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Table 1.The specific parameter values of the DC motor used in
the simulation [6,7].

AF Meaning Value
K; Torque constant 0.0274 Nm/Amp
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Fig. 4. Dynamic displacement estimation using the visual servoing-
based paired SL robot. Solid line: true value. Dashed dot line:
estimation results with the 2-DOF manipulator. Dotted line:
estimation results without the 2-DOF manipulator [6,7].
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Fig. 5. The trajectory of the projected laser beam using: (a) the
visual servoing-based paired SL robot, (b) the paired SL
robot without the visually servoed manipulator [6,7].
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Fig. 7. Front view (a) and rear view (b) of one side of the proposed
visual servoing-based paired SL system [6].
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8. Experimental setup. On side of the robot is laid on the table
another on the motorized motion stage which controls the
translational and rotational movement [6].
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