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Inverse kinematics solution algorithm of electric climbing robot based on
improved beetle antennae search algorithm.
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Abstract: In order to improve the automation level of power system, reduce the labor intensity of power workers in the
maintenance of high voltage transmission system, and ensure their personal safety, 6-DOF articulated robot for climbing
power tower is designed and proposed.And kinematics analysis and solution are carried out for the configuration. In
order to solve that the traditional analytical method used in the inverse kinematics of manipulator problems such as
complicated operation and singular points can not be inverse operation, this paper presents an inverse kinematics
algorithm for electric climbing robot based on the improved beetle antennae search algorithm.The DH model of electric
climbing robot is established,and the forward kinematics equation is obtained.Establish a cost function according to the
positive kinematics equation and the target pose, the cost function is optimized by the improved beetle antennae search
algorithm, and use matlab to realize this algorithm for simulation verification. Contrast with the traditional beetle
antennae search algorithm,improved genetic algorithm and improved particle swarm optimization, the inverse
kinematics solution algorithm of electric climbing robot based on the improved beetle antennae search algorithm has
good convergence and high solution accuracy, which can be used in the robot real-time control system.

Keywords: electric climbing robot; design of motion mechanism; improved beetle algorithm; inverse kinematics

solution; single point test; trajectory planning
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3.2 BUE AR

BRI AT AT B IS O R 3 — P B E B IR K
FE 28 R A (0 B L HEAT TR & O e K
SREH BRI B CHL S N K EF S L, =
0.5m,L3 = 0.6mAML, = 0.5m, L& 2 S b i 2
Bk B IR IZAL S N B T AE 25 18] 9,38 BUTE 2 (/]

H BRI, I 2 B = A 5% AN Tl AR R R e A1
GIVSE

04 =[6° 50.67° —26.14° —30° —20° 35°],
Op = [16° 87.27° —48.14° 60° —66° 45° ],
fc = [90° 45° 36° 55° 80° 45°].

(22)

R A5 @) T 2 il vF B = A TR & T AL
A7 2 .5 BT 28 IR H b B0 ) e B A 3L
N1204N, 5 Bie B B — 2% 120 BR404 36 48 A5, o 7 A
7N, TE SR BUCRE A i AE A 10 300 A B, DA AT — YR 3 1R A5

AT U5 B 1% B 4171 5 500 B R 2R W0 46 R
16 H 77 =R H J ZE TR B 28 N 1R OG5 90 46 i 72 &
TEMATLABHIE AT R 2 20 AN et R AR SRR AT
AT, B FR PO ORI A B % 22 B
TNARKQO) THE AR LA R QD) THEU B
LSRG B e _pMle_22JHL0.01mm.

0.06
-0.07
E.008
-0.09
0.1

0.15 0.1 0.05 0 0.015
Y/m
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(2) K B 1 S50 3% WA SC T 2 U 1) S0V RE 6 A
i DR 50 v R 8 D 25 A T 56 A2 — JBOL A% N % ) 22
RSEHL TR HLAR NS 3 27 i R SR R AR S
JIT e th 1 gk R A UL N FH T LA N30T E 5l 27 1)
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AL P AR 2 /AT THE B X GPUR I REZE R
82 1o A AR B BIF 98 Hh R] DO SEVE R AT 1 — B Ik
1, DAS v B B SR A

YA SFIR AT R A SCHR L 0 F ) B TEHL 28 A AR
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