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Traversing Assist System for Tracked Vehicleson Rough Terrain
Based on Continuous Three-Dimensional Terrain-Scanning

Yoshito OKADA, Keiji NAGATANI and Kazuya YOSHIDA

Department of Aerospace Engineering, Tohoku University
6-6-01 Aramaki Aza Aoba, Aoba-ku, Sendai, Japan

Tracked vehicles are frequently used as Search and Rescue robots. To enhance their
traversability on rough terrain, some of them equip “active flippers.” However, such flippers also
increase the operator’s workload in case of tele-operation.

To eliminate this problem, we have developed a traversing assist system using an autonomous
controller for flippers based on continuous three-dimensional terrain-scanning. In our system, real-
time terrain slices are obtained using 3 laser range sensors and integrated to generate terrain surface
information. In this paper, we introduce the autonomous controller for flippers and validate the
traversing assist system through experimental results on actual rough terrain.
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Fig. 1  Tracked vehicle testbed Kenaf equipped with 3
laser range sensors

Table 1 Basic specifications of Kenaf

Dimensions W400 [mm] x L500 [mm]
Weight 20 [ka]
Length of flippers 235 [mm]
Degrees of freedom || 6 (2 main tracks and 4 flippers)
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Fig. 2 A comparison of the proposed controller with
the previous one
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Fig. 3  Algorithm for autonomous controller for flip-
pers
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Fig. 5 A complex field comprising randomly posi-
tioned concrete blocks
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Fig. 6 change in pitch angle on the bump

Fig. 7 snapshots while traversing the bump
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Fig. 8 change in pitch angle on the complex field
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Fig. 9 change in roll angle on the complex field
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Fig. 10 snapshots while traversing the complex field
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