5 458 5 104 A X o F R (8 A& HF KR Vol.45,No.10
2024 10 A Journal of Northeastern University ( Natural Science ) Oct. 2024

doi: 10. 12068/j. issn. 1005 — 3026. 2024. 10. 010

TH [o] 3 REIA R I R B IR R B BRI R B Hl=s A

MRweEA 2, BRAN, REAA F o420
(1. AU RZEZ R B Pl TR2RE, L B85 066004; 2. b K255 50K WAL MAE LR S
KoM AR 00, il B85 066004; 3. EMH A HE AT KAKMELAT, HfF KK 741000)

1 B BERYTS L AR A A SR I L RS A 2 X N S AR T 1 ™ B A S, DRSS AT AR ML e N S
WV ME IR T BE RS S R ). BRI R T — M AR R IR S M i O AR LA N . 1, AT WA
B BRI ZPE I v A8 S LA . K BIFSE AR T O A2 ¥ (application , APP) 4 5 4 451 5 ik, O 5
USTFFE 5 A SR AL A A e B R A SRR . SRS M0 A BB A 22 Flb e b AR 0, Ol i i 22 1
05 158 LI T 0L APP (O SERERE IR BE . fie)m , FURTZALER A SE BT 6 1 W PR B A WD, - Jl B2 vhg o
IR EUR NS EL . 25 A BEHLAS A BB A g MRS W SR I T — B A 1

X 8 OR: EMEES AR A RO TR AR T R ] R

FESES: TP 242 XERFRERD: A MEH/ES: 1005-3026(2024)10-1443-09

Cable-Driven Flexoskeleton Bionic Crab Robots for Beach
Environmental Monitoring

CHEN Xiao-ming'?, CHEN Da-chuan', ZHAO Yu-gian', LI Cheng’

(1. School of Control Engineering, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China;
2. Hebei Key Laboratory of Micro-Nano Precision Optical Sensing and Measurement Technology, Northeastern
University at Qinhuangdao, Qinhuangdao 066004, China; 3. Tianshui Power Supply Company State Grid Gansu
Electric Power Company, Tianshui 741000, China. Corresponding author: CHEN Xiao-ming, E-mail:
chenxiaoming@neugq.edu.cn)

Abstract: Environmental pollution has brought great changes to the marine ecology and will have
a serious impact on human life. Investigation of bionic robots to monitor the beach environment
in real time can effectively solve this problem. Therefore, a cable-driven flexoskeleton bionic
crab robot is proposed. Firstly, a rigid-flexible coupling model is established to study the motion
law of the flexible foot end. Secondly, control method of the bionic crab based on a mobile
phone application (APP) is studied, and the response characteristics and motion characteristics of
the bionic crab robot are experimentally studied. Then, the obstacle-crossing ability of the bionic
crab on various beaches is tested, and multiple bionic crabs are controlled simultaneously to test
the cluster control performance of the mobile phone APP. Finally, the robot is used to monitor six
beaches in Bohai Bay and capture beach environment images and parameters. The research on the
bionic crab robot provides an effective method for beach monitoring.

Key words: flexoskeleton; cable-driven; bionic crab robot; mobile phone APP control; beach
monitoring
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