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Workspace boundary extraction of de-icing robot based on
Monte Carlo method

YIN Feng, WANG Yao-nan, YU Hong-shan

(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: A mechanical configuration is designed for the de-icing robot of high voltage power transmission lines; the
workspace of the manipulator is analyzed and generated by using the Monte Carlo method. Since the method involves no
inverse calculation of manipulator kinematics, it greatly simplifies the calculation and improves the calculation efficiency.
The analysis shows that traditional methods of extracting workspace boundary are inaccurate and with theoretical defects.
We advance a new method based on the local point quadrant pattern. The results show that this method is accurate enough

for extracting the workspace boundary of the robot.
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Fig. 1 De-icing robot running simulation
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Fig. 2 3D Structure of de-icing robot

CRUSEq

il
34

ekt FvkR
3 RO WA
Fig. 3 Internal structure of compound gripper
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Fig. 4 3D manipulator of de-icing robot
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P, cos 03(ay cos 01 +ay cos(6;,+62)
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Carlo method)
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Fig.5 Point cloud of workspace in X-Z plane
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Fig. 6 Point cloud of workspace in 3D plane
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Fig. 7 Digitization of workspace and boundary point

discrimination
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Fig. 8 Distribution of boundary points extracted by
grid method

4.2 HAHP:(Extremum method)
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Fig. 9 Extracting boundary points by getting extreme

value by segmenting
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Fig. 10 Workspace boundary local amplification
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Fig. 11 Different explanations of curve based on the same

distribution of boundary points

4.3 AL (Algorithm developed in this paper)
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Fig. 12 Searching for neighborhood points
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Table 1 The relationship between sample number and
extraction accuracy
BEHLSE  TEEAERs ERUm® TEERE%

5000 11.578 3.0335 3.4407
0.8590

10000 46.360 3.1064 1.1202
1.5913

50000 1123.2 3.1670 0.8086
9.0780

100000 4657.7 3.1596 0.5732
21.984

200000 o 3.1437 0.0671
37.609
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Table 2 The extraction accuracy about grid method
and extremum method
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WAE 3.1700 0.9042
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Fig. 13 Workspace contour of de-icing robot in X-Z plane

i I I
1'—50.2 0.0 02

6 4518 (Conclusions)
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