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Free Gait Algorithm with Two Returning Legs of a Leg-wheel Robot

Shuro NAKAJIMA** Eiji NAKANO and Takayuki TAKAHASHI

** Future Robotics Technology Center, Chiba Institute of Technology,
2-17-1 Tsudanuma, Narashino-shi, Chiba, 275-0016 Japan

A leg-wheel robot has mechanically separated four legs and two wheels, and it performs high
mobility and stability on rough terrains. In this paper, we propose a free gait algorithm for the leg-
wheel robot, which allow continuous locomotion under random velocity commands. The gait
algorithm which is based on the predictive event driven method determines legs lifting timing to
avoid the legs reaching the borders of their work space. The robot is operated remotely by an
operator who uses a controller to give straight velocity and angular velocity of the body. Legs’
control is fully automated by the proposed algorithm that implements the operator’s arbitrary
commands. The proposed method is evaluated by simulations and experiments.

Key Words: Moving Robot, Motion Control, Robot, Leg-wheel Robot, Free Gait, Gait Algorithm,
Event Driven Method, Continuous Locomotion
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Fig. 1 A leg-wheel robot : Chariot 3
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Fig. 2 Stability margin of each gait
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Fig. 4 Notations used in the gait algorithm description

Fig. 5 An assignment of the timing parameters
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Table 1 Physical parameters of Chariot 3

link length of the legs

1st, 2nd, 3rd link 0.08,0.30, 0.38[m]
wheels '

diameter 0.6[m]

tread 0.58[m]
workspase of the legs

internal, external radius 0.30, 0.60[m]

angle -20 - 60[deg]
distance between bases of the legs

front and back 0.92[m]

right and left 0.4[m}
actuator (DC servo motor)

legs® 1st joint, wheels 40[W]

legs’ 2nd,3rd joint 60[W]
total mass 65(kg]
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