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(Motion Control Algorithm for Crawler Type In—Pipe Robot)
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( Ki-Man Bae, Sang-Ryong Lee, Sang-il Lee, Choon—-Young Lee)

Abstract @ The pipes have been laid underground while the industry is developing. We have to
take maintenance procedure when the pipes are cracked or ruptured. It is very difficult jop to
check pipe's crack because the pipes are narrow and laid underground. Using in-pipe robot, we
can check the conditions of inner section of pipes, therefore, we designed a crawler type robot to
search cracked pipe. In this paper, we have made a special focus on the control of the robot
using differential drive algorithm to move in curved section of pipes. The detailed design of the
robot with experimental result show the effectiveness of the robot in pipe maintenance.
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Fig 2. The developed in-pipe robot
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Table 1. Specification of in-pipe robot

Branch Specification
system size 270%«®145~190
center body size 50%50%110%2set
weight 2,450g
maximum speed 52 mm/s(0.18Km/h)
controller Atmega 128(16bit)
motor(crawler) Maxon DC motor*8
motor(body) motorbank DC motor#*2
data transfer method RS232-wire
bit rate 38400bps

¥ 2. 53 ZE(MaxonAl)

Table 2. Driving motor specification

Item GM20(Maxon motor)
Diameter 20mm
Input voltage 6V

No load current 507mA

No load speed notor shaft 13300rpm
No load speed output shaft 241rpm
Speed output shaft(max) 220rpm
Continuous torque 0.03Nm
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Fig 3. Motor and gear mechanism

a9 4. #e) A6 g5 AFHE 7o
Fig 4. The angle determining pipe diameter
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Fig 10. Sections for differential driving
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