#590% H4W ¢ a 5 ® % Vol. 59 No.4

2022 %4 A15H Electrical Measurement & Instrumentation Apr. 15,2022

EFHREAEINMTURBLEEEATR
R A B

(1. BRERATRNGHFZHEZZSAE, T 100052; 2. b 7iE F AL A R E] % 100012)

T e 2R BT i = e R AR TR R AT DL R T M B R 2 B, SR i L Kl 4K B ) $R 2
RS M TS A0 R 5 S FR A, T SR AR R R e R rp B R K [, O R e ), B SY T — R
o3 )RS 2 PR A 2 B B AR R . ST R R Y SR = B R AR TR B A RO b Y B A
AT ERAE B i hy 1) b T ) DA REDA 8 AR A00RE 1) 7 2 A ], i I MAXQ Bk i 40 2 i Ak 2= > b A7 B A%
FRA) , DT Afe R 1 200 AR B 0t oA 1) 4 B R ME[R) 1, [RBsf SOOREE RSB e 38, SEBRBa 5 3R IR, 7E s B 3l 3
KRS BGOSR BL R B8 0 A 5 AT RE AR AR MR 8, I AR A% G2 5 1k AN G LI 085 7 IX S B /> A1
T BRI AR

KRR AT i 2 BR AR BRI s 4 B ek 2 s MAXQ

DOI;10. 19753/j. issn1001-1390. 2022. 04. 014

FE SRS . TMT26 X#kFRiIZES . B X E S :1001-1390(2022)04-0091-07

Research of digital transmission line path planning method based on
hierarchical reinforcement learning

Song Tao', Li Dan', Lu Ning’
(1. State Grid UHV Engineering Construction Company , Beijing 100052, China.
2. Beijing Daoheng Software Co., Lid., Beijing 100012, China)

Abstract ; In the domain of transmission lines design, the use of 3D digital design technology can significantly improve the
fine-grained terrain division. However, the fine-grained terrain division will make the dimension of terrain grid matrix in-
crease exponentially, which leads to the dimension disaster in the process of path planning. In order to solve this problem,
a digital transmission line path planning method based on hierarchical reinforcement learning is studied. Firstly, a three-
dimensional digital cloud platform for transmission lines is established. Then, different scales are used to resample the ter-
rain data, and the original terrain is reconstructed into two layers of coarse-grained and fine-grained grid map. Then, the
hierarchical reinforcement learning based on MAXQ algorithm is used for path planning, so as to solve the dimension dis-
aster problem caused by fine-grained grid cells, while maintaining the advantage of accuracy. The practical example shows
that the proposed method can still keep convergence when the accuracy of terrain division is improved and the traditional
method cannot converge. Compared with the traditional method, the unreasonable crossing area is less and the cost of path
planning can be reduced.
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Fig.1 Structure diagram of double grid matrix
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Fig.2  Cloud platform system for 3D design

of transmission lines
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line based on cloud platform
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Fig.4 Structure chart of cost factors affecting

transmission line path planning
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Fig.5 Color map of transmission line grid matrix
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Fig.6 Action design for transmission line planning
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Fig.7 Transmission line optimal path planning

based on MAXQ algorithm
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Fig.8 Transmission line optimal path planning based on

MAXQ algorithm under 10 km scale
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Fig.9 Transmission line optimal path planning based on

MAXQ algorithm under 500 m scale
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Fig. 10 Comparison results between the proposed method

and particle swarm optimization method
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