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Development of Quadrupedal Robot Mimicking
the Motion of Snake
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Abstract: Snake robots are slower than wheeled robots or legged robots, while they have an excellent
terrainability in a disastrous area. Considering their advantages and disadvantages, a legged robot

whose legs are snake robots,

‘Quadnake’ was proposed in this research. Five motions of the snake

were analyzed. Applying these motions, Quadnake could implement eight kinds of motions which
snake robots and quadruped walking robots can implement. As a result of it, Quadnake can have the
advantages of both a snake robot and a walking robot. It is expected to move stably in a harsh terrain

with snake’s motion and move fast with walking.

Keywords: Snake Robot, Quadruped Walking Robot, Hyper-Redundant Robot, Side Wind Motion,

Sinus Lifting Motion
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[Fig. 1] Kinematic model of Quadnake
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[Table 1] Equations of each motion

. Top view Side view
Motion

(x-y plane) (x-z plane)

Sinus-lifting motion A sin (Bx) | A sin (Bx) |
Sidewinding motion A sin (Bx) A sin (Bx)

Sine wave A sin (Bx) z=0
Vertical sine wave y=0 A sin (Bx)
Sinus-Lifting motion Sins wave
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[Fig. 2] Path simulation of each motions
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[Fig. 3] time-torque graph of horizontal-directed motor of
vertical sine wave
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[Fig. 4] time-torque graph of vertical-directed motor of vertical
sine wave motion
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(a) (b)
[Fig. 5] Skin of the snake robot( (a) is skin made of PLA, (b) is
skin made of PLA and silicon)

[Fig. 6] Unit module of the snake robot

m

[Fig. 7] Image of the snake robot
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[Fig. 10] (a) is Sinus lifting motion of the snake robot, (b) is

Sidewinding motion of the snake robot
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