20264 10 A | AT R A= £ 5§57 % 519 1]

doi:10.6041/j. issn. 1000-1298.2026. 19. 017

ETIASEMPIXAFEEABHINIZITSIAE

R4 IERB mEXRT 2 % OREFE AW
(L AR A 2 HLIR 5 o0 T TR B, 26 271018 2. IR A G 208 /L P4 R 3 46 T2 S0 %, 2222 271018
3. VR HEAE IR A HUBRHH 47 IR 7], DT 251604)

FEE X IR A I AR v BUORL IE Sk AR A A M AL N TR0 5 0 55 B R ST 22 M, R T — AT AL
TR A A R T ARE AL . ML R G SRS R A BRI R S ) E SRR AR K E
Ky il R ek i, i 4 b 2 RTK/INS FiltA 8 A 43 AR S0 30 JH K G0 543 R B, 465 45 o i A6 A A A 2 5 4 R0 I A2 1 0 3
HSE IC A A EAEM o Sy B R 3G oK BE | HORR B 5 SR IR B AR~ B 45 48, B O SR R 28 5 TE 3k 386 R H Py B
il T8 2 A8 AL B = Ok AR B, R G S B S T IR S DA 2R T BT RS TR A 1 G B O S S
A5 46 Bl B S P ), BT T AL B A LR, T S O 6 2 S 8t B 1 A 1 R B S AT e S AR TR B AR A L Sk
B 3% Bl VAL S B A W 5K . R IR IERENLMERE  2E AT T E K, A5 R R L R AR LA 0. 1 m/s B B TR RE B R 3 R
BHAATE 50 m I, S 2 %0 i B et e R ME B/ MBS B8 320 1.0, 44 mm, SEIGME S 118 mm s B 250 Sk ARl PR AR B
IR /N it 22 43 50 A 40,5 13,5 mm, P B 48 %0 i 22 O 25. 4 mm SF- 9 0 2R R RIS R E ARG R 95.7% |
1.7% 2.2% , i /& K H AR R i B AR 750K .

KW Kz #fEFHL; T AL b=l 500

FESES: S223.2 X HRARIRED : A X EHES: 1000-1298(2026)19-0194-09 OSID .

Design and Testing of Unmanned Garlic Seeder Based on Beidou Navigation

Li Tianhua'® Sun Xueteng' Shi Guoying'? Chong Jun® Geng Aijun'® Shen Yongshuai’
(1. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Tai’an 271018, China
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Abstract; Aiming at the problems of low qualified rate of single seed head seeding, fatigue of manual
driving and poor uniformity after sowing in garlic sowing process, a crawler-type garlic unmanned seeder
based on Beidou high-precision navigation was designed. The whole machine system consisted of a driving
chassis, a spoon chain seed taking device, a three-level direction adjustment head device, a clutch
insertion device and a control system. The centimeter-level path tracking was realized through Beidou
RTK/INS fusion positioning technology, and the unmanned autonomous operation was completed by
combining the endpoint coordinate self-calibration and global path planning algorithm. In order to improve
the sowing accuracy, the seed taking device adopted an arc cavity spoon chain structure to ensure the
single seed taking rate; the head device adopted a three-level hopper with a step-by-step change of the
inner wall surface. After the garlic seeds were adjusted from “flat — tilted — upright” , they fell into the
insertion duckbill in an upright state with the phosphorus bud facing up; in order to achieve efficient
coordination of navigation and sowing, a cylinder clutch mechanism was designed. Based on real-time
posture feedback, the start and stop of the insertion device and the lifting and lowering of the compaction
wheel were controlled to ensure timely interruption and resumption of sowing operations when turning. In
order to verify the performance of the prototype, field tests were carried out. The results showed that when

the seeder walked in a straight line for 50 m at a typical sowing speed of 0.1 m/s, the maximum and
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minimum values of the navigation absolute offset were 32. 1 mm and 0.44 mm, respectively, and the

average was 11. 8 mm; the maximum and minimum absolute deviations of the turning operation path were

40.5 mm and 13.5 mm, respectively, and the average absolute deviation was 25.4 mm; the average

positive bud rate, missed sowing rate and reseeding rate were 95.7% , 1. 7% and 2.2% , respectively,

which met the technical requirements for large-scale field planting.

Key words:; garlic; seeder; unmanned; Beidou navigation
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Tab.1 Main technical parameters of seeder
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Fig.2  Work flowchart
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Tab.2 Mean values of garlic seed size mm
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Fig.4 Structure diagram of seed extraction spoon
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Tab.3 Seed scoop structural parameters mm
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curved fabric hopper structure
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Fig.7  Structure diagram of insertion clutch device
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Fig. 12 Results of straight-line walking test
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Fig. 13 Turning and U-turn test
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Tab.4 Alignment test results after U-turn

SERMR2E R, hRiEZE/ 170 R B/
Gii 5 /s
cm cm cm
1 2.3 0.485 210 8
2 1.8 0. 449 190 6
3 3.2 0. 633 280 10
4 2.6 0.591 260 9
5 2.6 0. 654 190 7
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Tab.5 Seeding test results %
1 96.2 1.5 2.0
2 95.7 1.9 2.3
3 95.2 1.8 2.5
4 95.9 1.6 2.2
5 95.5 1.7 2.0
S 1 {E 95.7 1.7 2.2
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