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Modeling and Analysis of a Biped-Wheel Wall-climbing Robot Mechanism
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(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A novel wall-climbing robot mechanism is presented based on planetary gear train movement and biped vacuum

suction principle. Its configuration and structure characteristics are introduced and kinematics equations are derived. Three

locomotion modes of moving straight, turning in plane and traversing cross-wall are described respectively. Simulation results

prove that the mechanism has such features as rapid moving speed, excellent maneuverability and strong ability of traversing

cross-wall.

Keywords: wall-climbing robot; planetary gear train; vacuum suction

1 ®iS (Introduction)

JERE LA N R LA NI — AN 005, 2R
LS i 3 DR AN S O oS AN = v | 47 1 | B 7
HRTEBEBLAE A 2 3 D fig v AR 4» A %e =0, Al 2C
FhR A2 =G, o fe A TCRERL 28 N HA 5 B
LB PR A A, AF S SO MY Ak P 2 R BE 1f, I
HjekRs g J) 25, U Longo %542 H 8 Alica £ 523
TeEEPLEE A 2, W JRVE Tk K241 52 1) CLR-1 Hl
N B2 g UG RE P N 22 K il W B e 2
B ahd B, RE Jyag, (RS AE B A SEETE
(AR THT, iy ZR R D K 2P ATE 0 P 4 R B gty e
AT LA A Bl BE 2 ML NG 2 A, B3 R
W BB RE )R, (HENLES AR SRR E, E
WAL I 2%, G0 Ryu 554 H 05 A2 75 AL TEEE ML 25 A
MRWALLSPECT II¥, Luk 2542t 115 4 U A& e ke
HL2% A Robug TP, Xiao 25 M 5% it 1 JE K BK 5 JTE K
WL crawler.

756 AR A2 2CTE EEATL 28 AR ST 2 b, 5

FEEIH: EK 863 THRITHIIIH (2005AA420230).
WA H 31: 2008-03-10

TAT RS RIB T ROV B R BB, 41 e L
RS Bl T P AR AT AL SCH LA BB e T 5 AP i, $2
T OB R R e 2 B SUTREEHLAS AP, o4
T IR A A AU A B R 2R o, S T
B, JEEIERL By b T EZATE . P
g e i Az SORE T = P A T2 B X, e X AL
Fe) FR) 38 Bl AR T REREA T (7 FL AR AIE

2 #l28 AHLHIEM (Mechanism configura-
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Fig.1 The mechanism schematic
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Fig.2 Sketch of the robot mechanism

3 EEHF 5S4 (Kinematics analysis)
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Fig.3 D-H coordinates and link variable parameters
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Fig4 Locomotion sequence to moving straight
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Fig.5 Locomotion sequence of turning in plane
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Fig.6 Locomotion sequence to transmitting cross-wall
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wall analysis of location parameter)
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Fig.7 Sketch of critical region
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Fig.8 Sketch of location to cross-wall
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Fig.9 e point track of suction foot
150 B ST B ) B
— A
HHALE &
— P
i
Lualoo \
=
i~
S
£ 50
0
0 5 10 15 20

A& SCTH A
K10 28 h R4

Fig.10 Simulation of parameter /
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Fig.11 Simulation analyse of two kinds of locomotion

sequence

60 ° :;E 90 °

135° 200°

K12 BLas AN AR X s s &
Fig.12 Sketch of robot traversing cross-wall
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