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Experimental study of step-climbing with slantwise entering angle by a differential mobile robot
with differential passive suspension
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Hiroyuki NABAE, Tokyo Tech

There are a lot of studies of step climbing for a mobile robot. However, almost all studies do

not discuss the relation between the ability of step-climbing and the angle of entering step. We

proposed a differential passive suspension mechanism for a mobile robot with two independent

drive wheel and evaluated the ability of step-climbing with slantwise entering angle. In this paper,

we improve and evaluate the mechanism with the numerical simulator and by the experimental

model. As a result of the experiment, it was confirmed that the mechanism improved the ability

of step-climbing with under 30 deg entering angle.

Key Words: Mobile robot, Passive suspension, Step-climbing, Slantwise entering
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Fig.1 (a) Proposed wheel chair and (b) Experimental
model
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Fig.2 Results of the static force analysis
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Fig.4 Result of simulation
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Table 1 Specification of experimental model

Length x Width x Height | 1031 x 741 x 228 [mm]
Weight 38.1 [kg]
Diameter of active wheel 332 [mm]
Diameter of passive wheel 150 [mm]

)
o

o1
=]
L

IS
S o
P

Height of step[mm]

Now

-
o o

o
L

0 10 20 30 40 50
Angle of entering step[deg]

Fig.6 Result of experiment
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