Hans Journal of Agricultural Sciences ‘R\V%}%, 2026, 16(2), 294-301 Hans X
Published Online February 2026 in Hans. https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2026.162039

A I RIEMN B IRGERAH T AR S
BEEHIRAsR

FRT
ZR M T AR B A it o A I G, YT M

Weks . 20264F1H21H; FHER: 20264F2H19H; &AF HI: 20264F2H26H

HE

AT HEREIE. BEBME AT R, MWREE. BE. TEASKBERAT, RESARR
iy A AN 2R 3% ) 5 R . KFENI-CompactDAQAILabVIEW, IEGNSS. JtH. AR, W41 HUEZE.
PRI CANSEER AR, BRFEDSRE. ELHAE. TGN TDMS/CSVEME I —RiLEERE, %
BHERIEM AR TR TSR 3. REHSHHEREER, SHBEEIME. SHEE.
THREMES, AMLHBEEREX. HIEREXEEERRERTRBMRILER.

K §EiA

RIS ERMIL, SABRERE, TRERIFS, HFEH

Optimization of Condition Detection and
Precision Control for Electric Drive
Precision Seeder for Jiangsu Farming

Jianing Yu

Taizhou Agricultural, Livestock and Aquatic Products Quality Testing Center, Taizhou Jiangsu

Received: January 21, 2026; accepted: February 19, 2026; published: February 26, 2026

Abstract

This paper, set against the backdrop of high-intensity cultivation and compact sowing windows in
Jiangsu, proposes a multi-sensor collaborative detection and closed-loop control solution by focus-
ing on key metrics such as row spacing, sowing depth, and downward pressure. Leveraging NI-Com-
pact DAQ and LabVIEW, it integrates GNSS, photoelectric, angular, pin force, micro-differential pres-
sure, vibration, and CAN data to establish an integrated chain of synchronous acquisition, online
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calculation, visual monitoring, and TDMS/CSV storage, providing continuous data support for ma-
chine performance evaluation and optimization design. Based on static and field test results, it of-
fers insights on coupling compensation, parameter tuning, and operational condition adaptation,
proposing optimization pathways to enhance the quality of high-speed precision sowing in Jiangsu’s
rice-wheat rotation zones and northern dryland areas.
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Figure 1. Hardware connection and power supply structure diagram
of the detection platform
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Figure 2. Physical installation and sensor layout diagram of the detection platform
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Figure 3. Functional block diagram of the detection platform software
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Figure 4. Flowchart of GNSS-CAN speed fusion and integrity check
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Table 1. Field test results of sowing depth
F 1. BMREREREESER

AN T EAEITD S 3 km/h 6 km/h 9 km/h 12 km/h 15 km/h
“PH{E(mm) ARGt 41.58 39.01 42.53 43.92 44.12

P 3518 (mm) FH JE) S 38.70 37.85 40.76 41.97 41.03
PSS AR AT R 2 (%) — 7.44 2.70 434 4.65 7.53
PRt 22 (mm) RGArill 2.19 2.31 3.21 5.18 471
PRtk 2 (mm) FH A o 2.96 2.85 3.64 5.76 5.42
P ZE FA R 22 (%) — 26.56 19.29 11.81 10.07 13.10
A% F (%) ARGkl 5.37 5.97 7.55 11.80 11.02

% 7 R (%) FH ) 7.52 7.23 8.94 13.72 13.21

A 55 RHHT R (%) — 28.59 17.42 15.55 13.99 16.58
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Table 2. Test results of sowing density

F 2. HEMENRER

PRV km/h R O SEFRE CRE) HETE %
3 311 311 100.00
3 316 316 100.00
3 305 305 100.00
6 312 314 99.36
6 308 309 99.68
6 323 323 100.00
9 330 333 99.10
9 313 317 98.74
9 302 302 100.00
12 306 308 99.35
12 329 334 98.50
12 299 301 99.33
15 323 327 98.78
15 314 323 99.68
15 317 325 99.06

WEMATH: A HXHABIAMESHRERE, (ORE A A, B 45 B ERA . Wi
BORRIR - THEABSAME SR LR . BATER B F— &R, B @ ERA N ERE,
ANX BRI, RLEE SRR AR % 3.2 WO RE. YR TE R N A ORI IR R R E IR TR IRARIR R
EIERIEAR F RE(CV), FFE BRI, SR 5, Kl 6.

1 1~
0.8 |- 0.8 |-
0.6 |- 0.6 |
04 0.4 (
i | I °l I I
0 . 0
Qualified  Missing Multiple Qualified Multiple cv
Index Index Index Index Index
[ A: without Optimization Control [] A: Without Optimization Control
- B: With Optimization Control . B: With Optimization Control

Figure 5. Comparison chart of qualified index/missing index/multiple index/CV (A vs B)
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Figure 6. Comparison chart of sowing depth mean/SD/qualification rate (A vs B)
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