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Omni-tread Type Snake Robot:
Mathematical Modeling and Implementation
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Abstract : This article presents an omni-tread snake robot that designed to locomote on narrow space and rough terrain. The omni-
tread snake robot comprises three segment, which are linked to each other by 2 degrees of freedom joints for the pitch and yaw
motion. Moving tracks on all four sides of each segment guarantee propulsion even when the robot rolls over. The 2 DOF joint are
actuated by 2 servo motors which produce sufficient torque to lift the one leading or trailing segments up and overcome obstacles.
This paper applies articulated steering technique to get omni-tread snake robot’s kinematics model.
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Fig. 1. Robot exploring narrow space, CALEB Iil.
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(a) Main frame of each frame  (b) Main frame and servo motor

(¢) Main frame of caterpillar module (d) Caterpillar module

(¢) Inside of each module (f) Single assembled module

(g) Assembled CALEB HI

1% 2. CALEB €] ProE “2A.
Fig. 2. CALEB I design by ProE.
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Fig. 3. Joint actuated by two servo motors.
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I 5 28 BA 2R
A =

Fig. 5. Front and side view of single module.
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T 7. 94 Aol 2ol e Gul S
Fig. 7. GUI of remote control station.
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Fig. 11. Static stability analysis.
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Table 3. Condition for experiments.
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Fig. 15. Rolling motion of each step.
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