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Improvement of Dead-Reckoning Accuracy of Crawler-Type Mobile Robot by
Considering its Slippage

Daisuke ENDO, *Keiji NAGATANI (Tohoku Univ.), Kazuya YOSHIDA (Tohoku Univ.)

Abstract— An advantage of crawler mechanism is a stable navigation on uneven terrain. So many of rescue
robots adopt such a mechanism. However, the mechanism has a problem of slippage with the ground in case
of circling motion of the robot. To achieve dead-reckoning of a crawler robot, it is necessary to consider its
slippage. In this research, we proposed a method to improve an accuracy of localization of crawler robot by
estimating slip-ratios. The proposed method was confirmed by an experiment using a crawler robot.
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Fig.1 Kinematic model for dual-wheel-type mobile robot
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Fig.2 Kinematic model for crawler-type mobile robot
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Fig.4 Experimental setup

Table 1 Specification of devices

Crawler Robot Motion Capture

Tread 500[mm] || Fixed height 280[cm)]
Length of contact Horizontal

area of crawler 400[mm accuracy 9[mm
Total weight 25(kg Frame rate 30[fps
Distance between

markers 480[mm Base line 400[mm
Control cycle 5[msec Focal length | 3.8[mm
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Fig.5 Trajectory of the robot(v, = 400[count/cycle]O
v; = 200[count /cycle])
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Fig.6 Trajectory of the robot(v, = 400[count/cycle]O
vy = 50[count/cycle])
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Fig.7 Trajectory of the robot(v, = 400[count/cycle]O
v; = —50[count/cycle])
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Fig.8 Trajectory of the robot(v, = 400[count/cycle]O
v; = —400[count /cycle])
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Fig.9 Affected force to a Crawler robot while it
steers in the steady state
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Fig.10 Trajectries calculated by varying value of K
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