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Fig. 1 3D model of the soft crawling robot
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Fig. 2 Model and photo of the trunk structure
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Fig. 3 Mold and structure of the front and rear legs
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Fig.4 Soft crawling robot
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Tab.1 Characteristic parameters of the motor

ik /g WE/VOOWH/A FEHE/(reminT ) HA/(N - m)

13 3~12 <2 50~200 0.03~0.12
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Fig.5 Soft crawling robot system
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Fig. 6 Movement of the soft crawling robot
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Fig. 7 Control system of the soft crawling robot
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Fig. 8 DC motor controller
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Fig. 9 Motor working sequences in straight-line motion
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Fig. 10 Motion control scheme for the soft crawling

robot

Zoad Z2 U H 2 M B 1] 32 3 R B E DL



5% 6 30

B FE. ZRHRAERRATIEALITSHR 637

9 VR By e i HE AT S0 4 A S A OFF AR TE AT HIL
ar AN 4 ADICAT 2D BRI 1 4, 92 I 1% 22 ICAT .

3 SISt

3.1 Hikied)

X IR T8 Y R AR TRAT LA N R AT 4 22
J@AT S5, LA o ML-2 45 9K sl #R R B AT HLE A
(3% 2232 B BE ). 2% 92 90 SR BRI AT HLAS N &
1t Z AT IR AT RE AR F LAOIRAS. SE R
AR NCATHLES N AE S0 & (97 L A% h, I &
B JE ) 2R A2 Bl 1 R AT A B AR [, 1A O 3
WL WL 2. WRAPATLLE I, % =R R tT
HLAR A B SRR AT 02 % 19 F 215 R 25 mm, F
4 (- 2 ME R 10, 22 mm /s, 4 JE 0 A4 @ A
W] A 2.4 s, JRETHIF N 0. 42 Hz.

®2 BREAMALZBHNERER
Tab. 2 Experimental results of a single period

straight-line motion
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Tab.3 Motion data of the soft crawling robot
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Fig. 11 Motion displacement of the soft crawling robot
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Fig. 12 Straight-line motion of the soft crawling robot
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Fig. 13 Steering movement of the soft crawling robot
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Fig. 14

the direction angle of the soft crawling robot

RRAE TR AT RV 1ia F) 52 6 405 2R 43 Br » A SC T 4
A AR TEAT HLAS N A IEAT 15 1) 3 B2 31K 31 1
BAF K. AR 4 v, HORE T — SR R B 5 3
K BB TEAT HIL 23 B IEAT R 1] P E.

k4 PR BARRATHLE A B M 65
Tab. 4 Performance comparison of the different soft

crawling robots
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Fig. 15 Initial position of the specified target (=0 s)
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Fig. 16 Path planning experiment of the soft crawling
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Design and research of three-legged soft crawling robot

CHEN Tao,

TANG Bin",

ZHANG Ping

( School of Energy and Power Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: A three-legged soft crawling robot is proposed, and the straight-line and steering motions

and path planning experiments are carried out. The soft crawling robot adopts a modular design. The

legs and the trunk are made of silicone and 3D printing materials, which are easy to assemble and

maintain. The ends of the soft crawling robot's front and rear legs are fixed with friction sliders to

assist with the robot's movement. The straight-line soft crawling robot has a motor-tendon driving

system, and the action is realized by programming the motor controller and simultaneously controlling

the three driving motors. The linear crawling and steering motions and path planning experiments are

fulfilled. The experimental results show that the proposed three-legged soft crawling robot has the

functions of complex movements, such as continuously crawling and mode switch motion.

Key words: soft crawling robot; cable driving; 3D printing; turning; route planning



