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Analysis of solution to the inverse kinematics

of inspection robot for power transmission lines with constraints
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Abstract: The inspection robot of high-voltage power transmission lines is a mechanical system of multiple-joint
suspending mechanism. In order to control the motion of the robot, kinematics analysis should be done on the basis of ¥

S AT PR e i

mechanical characters of the robot and the constraints for the suspending system. For the inspection robot of power
transmission lines, the kinematics formulations are deduced by using the twist analysis method. Based on the mechanical i
analysis of the inspection robot of power transmission lines, the constraints of robot kinematics are obtained. A cyclic- :
coordinate descent (CCD) iterative algorithm is used to solve the inverse kinematics of the inspection robot with
constraints. The recursion algorithm is compatible for inverse kinematics of systems with constraints. Furthermore, it is
well convergent and efficient for calculation. This algorithm is compatible with on-line computation and advantageous to
the dynamic control of inspection robot.

Key words; inspection robot for power transmission lines; inverse kinematics; constraints; suspending system;
CCD algorithm
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Fig. 1 Sketch map of inspection robot
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Fig. 2 Sketch map of inspection robot when

the forearm crosses obstacles
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Fig. 3 Sketch map of the inspection robot when

the middle arm crosses obstacles
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m; = 4.311 kg, m, = 14.067 kg, m; = 1. 841 kg, TEXPIRIEOL T, B oK B /Y 065 i & D R iR
m, = 3.103 kg, m; = 2.283 kg, m, = 2.053 kg. ZRBEERTBHRRRUNT

A1 HAMABLBER
Table 1 Results for negotiating linear obstacle
AuiHR  p=1(0,-75,0) s=(0,1,0)
WIEEEM 6, = 19.50°, 6, = 0,8, =-0.46cm, 6, =0, 6, =2.26°, §, = 22.99cm
brAAW/ € ¢ 1 2 3 4 5 6 7 8
RELH 555. 08 18.15 0. 468 0. 468 0.476 0.476 0. 095 0. 095
A2 ASHTHERLBLER
Table 2 Results for negotiating obstacle with a 45 degree swerving
KW HE  p = (20, -80, -20) s = (0.353, - 0.612,-0.707)
WIBEEM 6, = 10.93°, 9, = 1.27°, 6, = -9.20cm,§, = 20.43°, §, = 11.19°, §, = 4. 54cm
LA/ € /¢ 1 2 3 4 5 6 7 8 9
RELH 695.9  658.1 4526  67.65  21.79  20.75 4.75 4.73 0.18
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b v - K7W g ol e TSR &6 §:0BY S5 34
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Wi SR RA . S350 R, X THLE A B
B e & ML %S, AR PSR AB HOlh iz gh 2% , BBt Re T
TR EFPALEERR A8, B A BE T LM 1T
HIRTAT .

4 %58 (Conclusion)
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WIE T AU T 47 4. 2% S0 204 A K
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H ARG MIE SRR ANE 2R R s 3R
REEA—ENSEEXL.
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