20224 10 A | A R A= 553 % 4 10 1)

doi:10.6041/j. issn. 1000-1298.2022. 10. 007

WXL ANBMELHR=ZVIEEBHELTE

k' F o A& m'? O FsE'? ORFRY OT4E"

(1. 4 rpall Jo T2 B, 2RI 430070 2. 4l 4 B3 V0 i Rl 26 4% & 5 S0 g 2, 3L 430070)

FE : N/ il 38 T0 ARG A 7Rk 2R 58 18 Sk 7= A2 B ARV X 38 1 AR, 32 @ VR AT WD e X A7 RS B 2 o — R AR = ) fa
Rk A shis il ik . 3T CaseTM1404 RUHEHIHL . Jb s} RTK A1 2BFQ — 8 AU ERE B HIBEHME T —EMWE LA
FEFEN RS, RIBIZRESE, E BN T 3 Fh A R I S M7 (%) 15 42 JLAT 56 &R, DA Sk o B M X 38 i AR o 2
AT RS BE B A B b A il £ R R Sk B A BT LA AR TR A I8 Bl 2f R R B ST T ol gk A AROR 3 N7 A T8 I R A L K
iz 42 2 45 A S B EAR LR A RS A TR S . R R T 3 Fh AR R Sk B Y HH Sk SR R b IX 3 i AL K
i 25 SRR T, IR = Y1) fa 2 I8 Sk SR AR X T 4% ¢ R U8 Sk AR AU HH Sk AR AR b DX 3k 1 AR /D 14.62% ~22.43% . iz
FIZ I Sk 7 B J1 J T | [B) JE A HE FP AL K 56, X 56 45 0 2R B AR = ) fa R R Sk O TR R AR 4t R A Sk T A D U A
) s 22 9k /N 7. 37 ~8. 08 em, [ FHAF AN A 1.3 ~2.3 s, o AFEML X AT KGR 1. 48 emo & WF 5T il 38 To A 86 i ARl
SR AR AT B AR R S B AT O R AR A T BRI

SR TS AL Sk B e
hESKE . TP273 SCERARIRED : A T E RS 1000-1298(2022)10-0066-10  OSID; 1o

Unmanned Seeding Automatic Control Method of Rapeseed Based on
Two-back and Three-cut Fishtail U-turn Model
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Abstract; As one of the important parts in the intelligent construction of the whole rapeseed industrial
chain, the unmanned seeding operation of rapeseed can greatly improve the operation accuracy and labor
production efficiency, and achieve the effect of reducing costs and improving efficiency. The middle and
lower reaches of the Yangtze River are the main producing areas of winter rapeseed in China. In the
process of unmanned seeding operation, linear navigation is the main method, and field U-turn and line-
feed play a key linking role, and the U-turn path planning and controlling effect directly affect the line-to-
line accuracy. Affected by the land and previous crops in Southern China, especially in the rice-oil
rotation area in the middle and lower reaches of the Yangtze River, the land scale is small and the soil is
sticky. The unmanned planting operation process is complicated at the head of the field, and the U-turn
is easy to slip when making the U-turn, and it is easy to produce deviation after changing the line. The
tractor start the next row of seeding operations before it goes on the working line, resulting in poor row
alignment accuracy and the phenomenon of replay and missed seeding, which directly affects the quality
of rapeseed seeding operations. Aiming at the problems of complex line-feeding and poor accurate line-to-
line ability of tractor navigation during unmanned seeding operation, a two-back and three-cut fishtail U-
turn model was proposed to find the line. Analyzing the characteristics of unmanned seeding operation
and equipment characteristics of the rapeseed direct seeding unit, and taking quantitative analysis in the
line-hunting path at the U-turn at the field head, a set of rapeseeds unmanned seeding operation system

was constructed, the main parts included CaseTM1404 tractor, Beidou high-precision positioning system,
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angle sensor, vehicle controller, CAN analyzer, industrial computer, electronically controlled steering

wheel and rapeseed precision seeder. The simulation test of three kinds of fishtail turning models was

carried out. The results showed that the area of the non operating area of the two-back and three-cut
fishtail U-turn model was reduced by 14.62% ~ 22.43% compared with the traditional fishtail U-turn

model. The field unmanned seeding operation experiment of the model controller was carried out, and the

results showed that the initial offset distance and rising time of the two-back and three-cut fishtail U-turn
model was reduced by 7.37 ~8.08 cm and 1.3 ~2.3 s compared with that of the traditional fishtail U-

turn model, and the operation alignment accuracy was 1.48 cm. This research result had guiding value

for the comb-path U-turn operation during unmanned seeding operation of rapeseed.

Key words: rapeseed; unmanned seeding operation; U-turn model; control strategy
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Tab.1 Technical parameters of rapeseed unmanned

seeding operation system
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Fig.2  Overall structure of control system
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