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OUTLINE

�Overall view of our research
�Bio-mechanical study of real snake 
�Snake-like robots
�Snake-like rescue robots
�Snake-like multi-joint manipulators
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Leg

Why snake?

Hand



Snake-like robots can 
be:

Active Rope

Active Endoscope Off-the-road Vehicle



Amphibious VehicleActive hose

Snake-like robots can 
be:
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How the snakes move without legs?

Conventional model to explain the snake gliding motion

From   Animal Locomotion  by Sir Author Gray



My theory about snake locomotion
Forces acting on the joints
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(from Shigeo Hirose: Biologically Inspired Robots, Oxford University Press)



EMG electrodes and normal-force gauge attached to garter snakes



Gliding experiments of 
a snake with sensors

Measured normal torque



Sinus-lifting

Snake has the habit to raise its 
sinus part of the body while it moves 
rapidly. 


