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Dynamic Modeling and DME Evaluation of Power Transmission
Line Inspection Robots

LI Xiao-peng, SHANG Dong-yang, LI Fan-jie, CAO Wei-long
(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.
Corresponding author; SHANG Dong-yang, E-mail; 844377236@ qq. com)

Abstract; Taking the newly designed power transmission line inspection robot as the specific
research object, the Jacobian matrix of the robot was derived using the D-H method and then the
Lagrange dynamic model of the power transmission line inspection robot was established. The
inertial matrix of the operating arm of the robot was obtained with the dynamic model, and the
evaluation indexes of robot dynamics were put forward based on the inertial matrix of the operating
arm— dynamic operability ellipsoid (DME) evaluation index. Finally, combined with the inverse
solution of inverse kinematics, dynamic maneuverability indexes under different spatial trajectory
coordinates were established, and the obstacle trajectory with the best robot dynamic performance
was obtained. Experiments of robots crossing insulator barriers proved the effectiveness of the
proposed dynamic evaluation method.

Key words: inspection robot; Lagrange dynamics; dynamic operability ellipsoid ( DME ) ;
obstacle trajectory; dynamic evaluation method
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Table 1

Parameter list of the inspection robot linkage of the power transmission line

#EFT a,/mm o,/ (°) d,/mm

0./(°) FX4AHE m/kg P, =[x,y ,2 ]/mm

I: I:I,n' 7[x‘)-71zz ’Ixy’lxz ’I}‘Z]/(kg.mz)

10 0 d, 0 d, 1.96
20 -90° 0 0, 6,  2.31
30 0 d, -90 dy  3.28
4 0 -90°-lL,=-15 4, 6,  1.97
5 1,=40 90° -l.=-82 0 s 0.06

[0,0,0] [0.81,0.25,0.31,0.25, —0.09,0. 43 ]
[0,0,48.5] [0.42,0.43,0.17,0.02, -0.35,0.31]
[0,16.8,239.7]  [0.32,0.33,0. 14, —0.74,0.33,0. 02 ]
[75.3,1.2,6.2] [0.45,0.44,0.36, —0.06,0. 112,0.97]
[15.1,1.45,0]  [0.29,0.71,0.03,0.25, 0. 14,0. 06 ]
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Fig. 2 Dynamic operability ellipsoid ( DME)
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