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Tab. 8 Dynamic optimization results of operation path for agricultural machinery fleet after failure

26 min 50 min 70 min 26 min 50 min 70 min
AEFC/(hm® « h™") 3.46 3.37 3.15 3.55(2.6%) 3.42(1.48%) 3.27(3.81%)
FE/% 86. 97 84. 83 80. 73 89.71(3.15%) 87.04(2.61%) 82.35(2.01%)
Cla /'8 6203.8  4195.61 2587.37 6 060.62(—2.31%) 4 138.18(—1.37%) 2 487.09(—3.88%)
car /s 18 515.95 12498.16 7 557.08 17 950.64(—3.05%) 12 179.95(—2.55%) 7 408.45(—1.97)
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Tab. 9

Optimization results of agricultural machinery operation after rate change

26 min 50 min

70 min 26 min 50 min 70 min
AEFC/(hm* « h™1) 4.49 4.14 3.37 4.59(2.52%) 4.44(7.27%) 3.84(14.19%)
FE/% 87.33 83. 85 74,22 89.07(1.99%) 85.34(1.78%) 77.71(4.70%)
Clw /8 4.700.99 3 255.64 2 060.99 4585.62(—2.45%) 3 034.93(—6.78%) 1 804.94(—12.42%)
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AEFC 6.48%, M, M, , 2012, 43(6); 147—152.
; , Meng Zhijun, Liu Hui, Wang Hua, et al. Optimal path
planning for agricultural machinery [J]. Transactions of
' the Chinese Society for Agricultural Machinery, 2010, 43
’ ’ (6): 147—152.
0.1%, FE 0.1%., [5] Bochtis D D, Vougioukas S G. Minimising the non-working
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Tab. 10 Optimization results after the change of farmland area

Rige /%
AEFC/(hm* « h™") 3. 24 3. 45 6.48
FE/% 88.47 88.57 0.1
Clast /'8 5068.93 4 751.63 —6.26
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5
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Dynamic optimization of cooperative operation path for agricultural machinery fleet

Yao Jingfa' %, Liu Jing®, Teng Guifa® *, Zhang Fan* *, Fan Xiaofei'
(1. College of Mechanical and Electrical Engineering , Hebei Agricultural University, Baoding, 071001, China;
2. Hebei Province Key Laboratory of Agricultural Big Data ., Baoding, 071001, China;
3. Basic Teaching Department , Baoding University of Technology, Baoding, 071001, China;
4. College of Information Science and Technology ., Hebei Agricultural University, Baoding, 071001, China)

Abstract: With the development of agricultural mechanization, intelligent agricultural machinery emerges as time requires. The
operation path of the fleet is monitored and regulated by a big data center of agricultural machinery in real-time. A reasonable
operation path can improve the efficiency of operation and achieve accurate operation when the fleet operation state or farmland
environment changes. Therefore, it is of great theoretical significance and practical value to study how to optimize the cooperative
operation of the fleet dynamically. In this paper, the optimization aims to minimize the total time and completion time of operation and
avoid job conflicts. Firstly, a dynamic optimization model of the fleet cooperative operation path is constructed, and the conflict
detection rules are designed. Then, a dynamic optimization algorithm, DOFOP, is proposed. The test results showed that when there
was a failure of agricultural machinery, the completion time and total time of the re-optimized operation were reduced by 2. 52%
compared to the parallel operation, and the AEFC and FE were increased by 2. 63% and 2.59% on average compared to the parallel
operation. When there was a change in the operation rate of agricultural machinery, the operation time and total operation time of the
re-optimized operation were reduced by 7. 22% and 2. 73%, respectively, and the AEFC and FE were lower than the original
operation. When the farmland area changed, the operation time and total operation time decreased by 6. 26% and 0. 1%, and the
AEFC and EF increased by 6.48% and 0.1%, respectively. When the operation status of the fleet changes, the DOFOP algorithm
can effectively and dynamically optimize the operation path of the fleet, improve the efficiency of the fleet operation, and achieve the
precise operation of the fleet.

Keywords: intelligent agricultural machinery; fleet; collaborative operation; dynamic optimization; operation conflict



