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Table 1 Experimental results of common-used strategies and algorithmic strategy

A5 4% B /m Overall turning path length

/N 7t
IS = = Sz 2 y > NS YA
Ff AE WR/m R/, S P 1 ST 2 SR W%
Case No. row Width M}nlmu@ Commonly-used Commonly-used Algorithmic Pr(?rrlloted
turning radius sequence strategy 1 sequence strategy 2 strategy efficiency
1 10 2 3 84.82 126. 82 84.82 49.5
2 3 5 204. 37 219. 24 170. 37 28.7
3 20 3 4 238.76 663.76 270.76 145.1
4 2 5 650. 81 564. 79 364. 34 55.0
5 30 4 6 778.63 1972.69 566. 63 248.1
6 2 5 687.53 1092. 45 507.53 115.2
F2 HERHBMKER
Table 2 Consumed time testing results of the algorithm ms
i H 1780 No. row
Trems 5 10 20 40 60 100 150 300 500 1 000
g I Test] 61 93 156 374 561 1186 2402 7192 16 286 68 172
W Test I 47 109 218 327 608 1201 2 418 7301 18 814 64 974
W Test Il 62 124 141 343 577 1170 2 356 6 724 19 063 72 805
K Average value 57 109 172 348 582 1186 2392 7072 18 054 68 650
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AR HEFF R 1 Commonly-used sequence strategy 15 B: JHHEF KBS 2 Commonly-used sequence strategy 2;
C: B Rk Algorithmic strategy.
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Fig.3 Sequence results by different strategies for case 1 (non-reversely movable along curve, overlapped)
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A JWHE P 1 Commonly-used sequence strategy 15 B: JH{HE/7 M 2 Commonly-used sequence strategy 2;
C.H kKM Algorithmic strategy.
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Fig.4 Sequence results by different strategies for case 2 (reversely movable, non-overlapped)
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A HERF M 1 Commonly-used sequence strategy 1; B: 2B HEF Mg 2 Commonly-used sequence strategy 2;
C. B PR % Algorithmic strategy.
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Fig.5 Sequence results by different strategies for case 3 (reversely movable, overlapped)
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A WBHER KM 1 Commonly-used sequence strategy 13 B: 2 HEF 5 2 Commonly-used sequence strategy 2;
C: Bk Algorithmic strategy.
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Fig.6 Sequence results by different strategies for case 4 (non-reversely movable, non-overlapped)
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C. B R Algorithmic strategy.
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Fig.7 Sequence results by different strategies for case 5 (reversely movable along line, overlapped)
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A HERF M 1 Commonly-used sequence strategy 1; B: 2 HEF KM 2 Commonly-used sequence strategy 2;
C. B ¥R % Algorithmic strategy.
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Fig.8 Sequence results by different strategies for case 6 (reversely movable, non-overlapped)
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Sequence optimization of direction parallel path

for the agricultural vehicles in field of rectangle boundary
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Abstract

Computer technology is increasingly used in the path planning and the optimization of ag-

ricultural machinery’s field operation. In this paper, the optimal path sequence strategies to minimize

the total operating length and time of the vehicle’s headland turning are introduced., taking into consider-

ation of the direction of the parallel paths in fields of rectangle boundary,a variety of possible strategies

of headland turning,the agronomic requirements of different operating modes and the turning character-

istics of machineries. First two kinds of new turning strategies were put forward after the analysis of the

generation principle of the existing turning strategies. Then the scheduling problem was formulated into

the traveling salesman problem (TSP), and the greedy search algorithm was utilized to address it. Sim-

ulation experimental results showed that the algorithm is efficient and robust, and the turning efficiency

is significantly improved compared to the commonly-used scheduling and sorting strategies.
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