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Adaptive adsorption and joystick control of an inchworm
wall-climbing robot

GAO Guoqing, WANG Tao, WANG Binrui
(College of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: When a vacuum-adsorbed wall-climbing robot crawls, it is necessary for the acetabulum to closely attach onto
a wall surface, and this is not easy to manipulate. To solve this problema space geometry model on the acetabulum foot
and wall surface was developed, and a kinematics model was established on the basis of the D-H parameters. A rocker
control method was designed for the wall-climbing robot with symmetric structure according to the inverse kinematics
for speed. The rocker shaft was mapped as the joint velocity loop, and the adaptive adsorption action was designed ac-
cording to the inverse kinematics for location. When the distance between the acetabulum foot and the wall surface was
less than the set threshold, the adaptive adsorption action was triggered automatically. The robot control system and ad-
aptive adsorption device were built, and a crawling experiment that was carried out on the horizontal wall surface re-
vealed that the method could reduce the difficulty of manipulation.
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Fig.1 Inchworm wall-climbing robot
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Fig.3 Space coordinate system
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Fig. 4 Up-and-down motion
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Fig.7 Adaptive adsorption process
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Fig. 8 Control system structure diagram

PC 1R _LAHLT ST HLES AR shEL R | R 2
g L AW E ARG R AR s S i, AR~ AL
AR AR S g g, ] B A SR 2
it 3 BE S A7 PR B Bl g a5 I R g
P E5e/IN B G A R B 2H R, SRR B VE S R AL
ML, AN, B LA . PC ilad CAN Hl S A&
VR H AT, W RS485 F1 2 MR F
PRI RS T . FEAT ARG R AR 1 & ik USB
1 PC ##z,

W35 JE R dl es A1 AL HLA E A 6 Flw
4> 0x11,0x12.0x13,0x21.0x22 F1 0x23, Hrp
Ox FRF 7Sl S — AR AR, <1 R
S, 2RERMALE Sy A RER A, 1R
BERURE, <2 fRREEIURE, <3710 R R
42 WEMEE

HEHHET ARM 11 32 i fsd= il #% STM32F103
Ay JE v A% JEORD 1 1) 2 8 1 1 il 4, 32 17 4R
72 MHz., B3 15 s 128 A 7 I % B 4% KS103,
3 AN AL IR DL S = A e T
I, G 9(a). (b) iR, Sl L 12C B2
AR AL IRAR O BUE . N T R A B R ), 1
H MPX5100 SRAR AR R H A, MPX5100
B 0~ 5 VBB, 200 MR S AR 2%
B ADC Jiig 171 o ol ol #5380 1o 92 o] FEL G 1 R L 25 2
PR O, A8 Tl R 285 2 1 VR A FRIRE TS 4 €]
l 9(c) Bk o

(a) R FE A2

JE
(c) BEPHHEIA]
B9 HENWMEE
Fig. 9 Adaptive adsorption device

BLES A I, A MR AL 3
TR B e DAL S, S, s i
J&, SRR DGR, TEAE PR A W A 2 ik
4o A HIARICE] 0x 11 Ji5 43500 & 3 A



<212 B/ OoR &

g % 513 &

W OIME, IRk Z AL, R v BEET, B 3hFT
TFEZAH, TRARMWM; B3] 0x12 f5 Il AR A
MIME, IRk Z EAAL; IE) 0x13 J5, KM EAE 2,
SBEHERA

43 JefTiist

BLAR N 28 2, fi AR AT AL 28 ANFE KT BE
i L e mCtrizsh. 7EE 10(a)~(g) 1, Hlis A
HIE T — 25K 7218 10(h)~(n) 1, HLas N T
B BAEINET

1) & B, #&4#, S, B

2) :J%‘F Bz ﬁ%@, Sz *%ﬁi,

3) HAEREAT I, HR S TS R, HiE 2
ZRET IR B /NT B SR B R, AT A SR, HL
A N A T B 2 R 1A 5 RV ERRAT A, AILER AK A
9 s PRVEFEAT5h, MLER AFEES

JAR2
S

) S, Fit}

(m) 42, ¥4 ] (n) S, A AL

B 10 JefTE%
Fig. 10 Crawling experiment
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