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Fig. 1 Amphibious robots with different shapes
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Fig. 4 Proposed transformable microrobot
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Fig. 5 Proposed amphibious spherical robot (opened state)
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Fig. 6 Proposed amphibious spherical robot (closed state)
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Fig. 7 Opening mechanism of the spherical robot Fig. 8 Underwater motions (front view)
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Fig. 9 Underwater motions (bottom view)
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Fig. 13 Wireless microrobot deployment experiment

(a) BFHLZEAKAFBEITT

(b) ZEHEERRNEE

14 BHEZNFNRANBERRE

(c) HEES

(d) BagFH=sA

Fig. 14 Legged microrobot deployment experiment
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Study on an amphibious biomimetic father—son robot system with
multi—functions

GUO Shuxiang'’, SHI Liwei'?

1. The Institute of Advanced Biomedical Engineering System, School of Life Science, Beijing Institute of Technology, Beijing
100081, China

2. Key Laboratory of Convergence Medical Engineering System and Healthcare Technology, The Ministry of Industry and
Information Technology, Beijing Institute of Technology, Beijing 100081, China

Abstract An amphibious robot with a small size may complete the tasks in amphibious and transition environments, such as pipe
detection, fishes monitoring, mineral collection, object recovery and so on, which a single propulsion mechanism robot cannot
implement. So, the robots that possess the attributes of compact structure, multi-functionality, precise positioning, and attributes of
long endurance are of great interest to researchers. A father—son robot system is proposed in this research that is composed of an
amphibious spherical father robot and several son robots. The father robot is actuated by a leg—water jet composite propulsion
mechanism. By utilizing one composite propulsion mechanism, the father robot can achieve the amphibious motion, which may
increase the load capability and reduce the complexities of the mechanism and control system. It can adjust its shape and propulsion
mechanism automatically according to the environment. The son robots can implement swimming, walking, rotating, floating/diving,
and grasping motions, which are actuated by the smart actuators. The father robot and each son robot are connected by a smart cable,
which can be used for communication between the father robot and its son robot. Also, the smart cable can be used to recover the
son robot.

Keywords amphibious robot; bio—inspired microrobot; spherical robot; father—son robot system
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