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Research on the gliding performance of underwater snake-like robots

Tang Jingge ™ ™, Li Bin*, Li Zhigiang”® , Chang Jian"
(" State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

By adopting underwater gliders’ strong endurance in ocean, and snake-like robots’ good maneuverability in
water, a novel underwater gliding snake-like robot was developed, which has the motion performances of strong en-
durance and long range, as well as the good mobility and flexibility. The gliding motion performance of the de-
signed underwater gliding snake-like robot was studied. First of all, the motion mechanism and joint structure of the
robot were analyzed in the perspective of design. Secondly, the hardware and control system of the robot were struc-
turally analyzed. The gliding motion equations of the robot were derived based on the theorem of momentum and
moment of momentum, and they were simplified to a vertical plane. Finally, the simulation analysis of the equilib-
rium state was carried out, and the experimental verification to the movement ability was conducted. The experi-
mental results demonstrate the effectiveness of the mechanism of the underwater gliding snake-like robot.

Key words: underwater snake-like robot, underwater gliding snake-like robot, dynamic modeling, underwater
robot
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