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Improvement of Cross-traversability for a Tracked Vehicle on Weak Slope
by Changing its Contact Angle on the Ground
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A robotic observation in an active volcanic area is required for plotting strategies of people’s evacuation.
In volcanic environment, high traversability is required for mobile robots in weak and uneven terrain.
Therefore, in this research, we developed a small-sized robot to handle rough terrains, particularly, for
volcanic environment. The robot has 11 D.O.F. actuators. The robot can change its contact angle on the
ground, which improves cross-slope traverse. In this paper, we introduce the mechanism and the system of

the robot and report the result of experiments of cross-slope traverse in a test field.
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Fig. 3: An overview of the robot, ”Elf”’
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Oscillating locomotion

Swing locomotion

Fig. 4: Swing locomotion and oscillating locomotion
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Fig. 5: Control architecture
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Table 1: Specification

Length max 1325 mm
Width 616 mm
Height 236 mm
Weight 42 kg
Main track module
(LxWxH) 669 mmx120 mmx136 mm

Sub track module

(LxWxH) 452 mmx120 mmx136 mm




Fig. 6: Change of the contact angle on the ground
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Fig. 8: Test field filled wit pumice
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Fig. 9: Experiments of cross-slope traverse (Left: Par-
allel to the slope Right:Horizontal to the ground)
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gdoogoobooobooooooobobbooboon
gbobooboooooobooboobooooooboobo
ooooobooooooboooooboboooboooog
oooboooooooooobooooooooooon
gooooboobooboobooloobooooboooooo
googlooo2o0bbobbobobobobooooooooo
ooboooooo3oooooooooooobooooon

5 0000

gboooboolnoooboooooobobooon
goooooooooooooooooooobooon
dooobooooooooooooooooogg
gbobooboobooobooooooboobooooooan
obooooobooboobooboobooobooooooon

goooboooooooooobooboooooon
gdogooooooobobobooboooooboboon
doooboooboobooooooboboobobooooooo
ooooooooooooooboooobooooooo
goboooooooobobobooooooooooooo

20

E=)

Q.

2

210 r

©

=3

? 5
-a— Parallel to the slope
—s—Horizontal to the ground

0 1 1 1

5 10 15 20 25
Slope angle [deg]

Fig. 10: Slip angle vs. slip ratio under various track

contact angle
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