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Novel bionic spherical amphibious mother-son robot system design

LIU Yuting'?, GUO Jian"?, SUN Shan'’, CHEN Xiangyu'?’, GENG Nawen'’, SONG Bowen'?,
LAI Yiwen"’, GUO Shuxiang'*’

(1. Tianjin Key Laboratory for Control Theory and Application in Complicated Systems and Biomedical Robot Laboratory, Tianjin
300384, China; 2. School of Electrical and Electronic Engineering, Tianjin University of Technology, Tianjin 300384, China; 3. Fac-
ulty of Engineering, Kagawa University, Takamatsu 7610396, Japan)

Abstract: Inorder to solve some outsanding shortcoming of traditional amphibious robots, and explore more possibilit-
ies in the field of robotics. In this paper, we present our novel spherical, amphibious mother-son robot system design, in
which the spherical, amphibious mother robot performs a four-legged crawling movement on land. To reduce noise, in-
crease concealment, send control signals, and provide energy to the son robot, the mother robot is equipped with a wa-
ter-jet motor as an actuator under water. The son robot is wheel-driven on land and uses paddle wheels to perform am-
phibious movements. This novel, spherical amphibious mother—son robot system uses wireless communication via an
XBee communications module. In this article, we describe the structure design, hardware structure, and the movement
and communication methods used in the system. Additionally, we tested the land and underwater motions of the mother
and son robots and verified the effectiveness of the designed system.

Keywords: mother-son robot; bionic robot; miniature robot; wheel-driven; spherical amphibious robot; remote wireless

control; XBee communications; wireless control
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Fig.1 The block diagram of spherical amphibious mother-
son robot control system
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Fig. 2 The structure diagram of the spherical amphibious
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Fig. 3 The structure diagram of water spray motor of the
spherical amphibious mother robot
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and its wheel details

3) BRI AT T Bl s N REHCR BT

BRIE WA - HIL A A B R T e B 2 e SR 3 i
FE BT 5 M 2 2 20 N BT B AR AR BT
PRI AR HR o B Sl e R T R G 48 R 4
WNIEL s Fr, i RERIL g AR, 3 5 R £ ) PR
Ak AR AL B o 2T HLER AR B, 3K
By fn Ak TR SKOIR A, BUE [ E B8, R AL
e NI, SRSl de A T IR S, A B 10 e B L, o8
BCERTE PTG 5Bl e N BT o

B 5 RKEAEFIRARBKERGE
Fig.5 The release device hardware diagram of the spher-
ical amphibious son robot
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Fig. 6 Design of spherical amphibious mother robot hard-
ware
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Fig. 8 The block diagram of spherical amphibious mother-

son robot control system
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Fig. 9 The three-dimensional figure of the spherical am-

phibious mother robot crawling gait
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Fig. 10 The three-dimensional figure of the spherical
amphibious mother robot’s movement in the
water
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Fig.12 The figure of the spherical amphibious son
robot’s movement in the water
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