5555 4% 45 9 ] t oE xR B K F ¥R Vol. 55 No. 9
2021 4F 9 H JOURNAL OF SHANGHATI JIAO TONG UNIVERSITY Sep. 2021

XEHS:1006-2467(2021)09-1169-06 DOI: 10. 16183/j. cnki. jsjtu. 2020. 254
BT Otk 15 AL B R G R AR 5 4 AT 55 LR

BT 2 BLH TRA2 . 2 M 730050)

B OE. AA RSB FEMNBAI K@K G SE AR IF FAE L B A S AR P LRy
RAX Rog. AR T R KE R R F AR5 R AR THFR ARG > BAESFR A
A Hamilton B4 K 888 AR F & Pl AL #4104 R ®) 3247 7 B A (TSP). AF 83 4% 5ok s B4R &
Bt Ty s RESRRA AT AR AR AT I HESCNRSGABTL F LT HSEAN G
RXFEFHRBEETE R FLEANNBAFZTERAREEGFTFTRAS. FHERE
LA T AE R R, SRR RN R RE G AR BT

KHER . EAR B FFEMNEAGES AR Bk RATR A

hESZES. TP 301.6;TP 18 MHEKARERD: A

Hierarchical Mission Planning for Cleaning Photovoltaic Panels
Based on Improved Genetic Algorithm

LI Cuiming, WANG Ning, ZHANG Chen
(School of Mechanical and Electronical Engineering, Lanzhou University of Technology,
Lanzhou 730050, China)

Abstract: Aimed at the mission planning for cleaning photovoltaic panels in large-area photovoltaic plants
with mobile cleaning robots, a district planning strategy is hereby proposed. The photovoltaic plants,
considering the position of wind gaps, the illumination time, and other environmental factors, adopt a
hierarchical mission planning based on the cleaning priority, and use the Hamilton graph to turn the
cleaning problem of photovoltaic panels into a travelling salesman problem (TSP). Considering the
disadvantages of low efficiency and early convergence of the genetic algorithm, an improved genetic
algorithm, which includes the hybrid selection operator combining the tournament selection with the
roulette wheel selection and the crossover operator based on the segmentation rule is thus put forward.
The improved genetic algorithm is applied to plan the cleaning order of robots to clean the photovoltaic
panels. The experimental results show that in comparison with the adaptive genetic algorithm, the
improved genetic algorithm has a higher efficiency and better results.
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Fig. 1 Photovoltaic plants in Western China
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Fig. 2 Photovoltaic plants after zoning



ERYF A TFRBERT

B0 SRR ME F 5 BAE SR 1171

F1 SREMRER

Tab. 1 Priorities of each area

X 45 b Se g X 45 it ek X 45 (U
1 1 11 1 21 1
2 1 12 1 22 1
3 1 13 1 23 1
4 1 14 1 24 1
5 1 15 1 25 1
6 1 16 1 26 1
7 1 17 1 27 3
8 1 18 1 28 3
9 1 19 1 29 4
10 1 20 1 30 6
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Fig. 3 Hamilton graph of photovoltaic plants after zoning
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