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Development of a magnetic caterpillar based robot for autonomous scanning
in the weldment
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ABSTRACT

In this study, we present a mobile robot for ultrasonic scanning of weldment. Magnetic Caterpillar mechanism is
selected in order to travel on the inclined surface and vertical wall. A motion control board and motor driver are
developed to control four DC-servo motors. A virtual device driver is also developed for the purpose of
communicating between the control board and a host PC with Dual port ram. To provide the mobile robot with stable
and accurate movement, PID control algorithm is applied to the mobile robot control. And a vision system for
detecting the weld-line are developed with laser slit beam as a light source. In the experiments, movement of the
mobile robot is tested inclined on a surface and a vertical wall.
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Fig. 1 magnetic caterpillar based robot

olE2R Aol7|(Fig. 2(a))9} T =gloin
(Fig. 2(b))E #dslod A Azsgon, Aeir]
= ISA H& Wye 2 Had AFEHY [SA €32
A5 z2E AFHY WY XE o
(Dual-Port RAM)E EA gt}

Fig. 2(b) motor driver board of robot
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Fig. 3 Climbing on steel plate 110° degree inclined
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Fig. 5 Detection of weld line using laser slit beam
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