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Parameter Analysis Method for Terrain Classification of the Legged Robots
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Terrain recognition ability is crucial to the performance of legged robots in an outdoor
environment. For instance, a robot will not easily walk and it will tumble or deviate from its path if
there is no information on whether the walking surface is flat, rugged, tfough, and slippery. In this
study, the ground surface recognition ability of robots is discussed, and to enable walking robots
to recognize the surface state and changes, a central moment method was used. The values of
the sensor signals (load cell) of robots while walking were detected in the supported section and
were analyzed according to signal variance, skewness, and kurtosis. Based on the results of such
analysis, the surface state was detected and classified.
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Fig. 1 Development of the 1-legged robot platform for
terrain classification experiment
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Table 1 System specifications

Issue Unit Quantity
LO 0.14
L1 m 0.33
L2 0.37
Weight kg 14.5

Gait period

(1 eycle) sec 1.5
Stride m 0.66

Equipped Motor sensors : 3

Sensors Torque sensors : 3
Load cell : 1

D.OF 3+2(passive joint)
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Fig. 2 Configuration of the 4-terrain environment
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Fig. 3 Ground reaction force when touch the ground
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Fig. 4 Feature extraction of the terrain signals
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Fig. 5 Analysis method of the variance, skewness, and

kurtosis
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Fig. 6 Experiment of the terrain classification
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Fig. 7 Supported section signal in 4-terrains_
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Fig. 9 Analysis method of the variance, skewness, and kurtosis
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