HEEg RV K22 223K Journal of South China Agricultural University 2021, 42(6): 126-132 DOI: 10.7671/j.issn.1001-411X.202104022

EAf, kEE, BER, & T BIGERHRB R KRR L8 A4 DO o5 5 [J]. R R R 2 543R, 2021, 42(6): 126-132.
WANG Wei, ZHANG Yanfel GONG lJinliang, et al. Whole area coverage strategy of agricultural robot based on adaptive heating simulated annealing
algorithm[J]. Journal of South China Agricultural University, 2021, 42(6): 126-132.

THENARFENRKE X RIS
él:ﬂz?%i it

T A, KEE, B4R, ZEWMY
(I L AL RE VR ITAZFER, ,_Lyif/“fé}.255000 2LARITRY RETEEALESEER,
LR K 255000, 3 Aed Rk k¥ BT THEFE/ALLLER, & M 510642)

FEE: [H A0 1R — M R R B PR R RL AL & N 42 X808 o SRS, DU & BRI AR L LS A ) AR 38 g
o (07 R H AR B SEBR AR P 3358 5 AL & N % TARIRSEREAY, JRAE JOBLA B3 7 — R X 5 =/ X
RIS . B AN AR SAAR R 4R AR 1 JEAR, ST 5 T SR B ML AL IDUR K Sk AT A7 R A T s LR R 2
FEPEROME S, BETHIE T & B A REULAR K ST et 759, DAL SR 23 X 18] 0 de (3 DO I i RGeS A
55 )\ AR IRA% 2 AR G5 AT AL LA N B8 XIS B2 Bt A MR, K, SEBRAL &% N7 o 4 X0 (45 R 107 L 45
SRR, B AR MR I i AR ) B A B 20 ) B A 49 0 A SRR AASE AL IR K B D T 14.7% F110.1%,
e KT R B AR IR BT Tl IR 9.8% FIT 59.1%; ARV L &% N 4= X I o 07 Fisk 6 v il D R AR B S 4408 14.86%. i
Hb BT AL AN B AR50, B AR EE 0N 15.83%. [Z5iR M AL 85 SR n AR AL NTER AR I ERSE rp 4>
i 3 78 s SR AL T B

SEHRIR): AWML s BRI s BLULIR K Bk A% IR R 2R
FE 5325 S24;TP242 XEkFRERD: A XERE: 1001-411X(2021)06-0126-07

Whole area coverage strategy of agricultural robot based on
adaptive heating simulated annealing algorithm

WANG Wei', ZHANG Yanfei’, GONG Jinliang', LAN Yubin™’
(1 School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China; 2 School of Agricultural
Engineering and Food Science, Shandong University of Technology, Zibo 255000, China; 3 College of Electronic
Engineering/College of Artificial Intelligence, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To propose a whole area coverage strategy of agricultural robot in complex farmland
environment, and reasonably plan the working traversal path of agricultural robot. [Method] The complex
farmland working environment model was defined according to the actual production environment of
agricultural robot, and the concepts of first-level partition and second-level partition were established. The idea
of genetic algorithm mutation operation was introduced to establish a high-quality feasible solution generation
method of simulated annealing algorithm based on greedy mechanism. Based on the establishment of the

concept of solution set diversity, an improved method of simulated annealing algorithm based on adaptive
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heating was designed to solve the problem of the optimal traversal sequence between partitions. The A*

algorithm was combined with the eight-neighbor search method to plan the cross-regional connection path of

agricultural robot. By this way, the scheme designed in this paper could achieve that the robot covered the whole

working area. [Result] The simulation results showed that, compared with the traditional genetic algorithm and

simulated annealing algorithm, the path length planned by the improved simulated annealing algorithm was

reduced by 14.7% and 10.1% respectively, and the number of iterations during convergence was reduced by

9.8% and 59.1% respectively. The repeating rate of the traversal path of the agricultural robot in the simulation

test of whole area coverage was 14.86%. The path repetition rate in the field traversal test of the high ground-

clearance spraying robot was 15.83%. [Conclusion] The research results can provide a research idea for the

full traversal coverage of agricultural robot in complex farmland environment.
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Fig. 1 Rasterized farmland modeling (a) and obstacle expansion treatment (b)
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Fig.2 Grid partition (a) and grid partition merging (b)
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