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Design and test of monitoring system for rapeseed sowing quality

DING Youchun, CHEN Liyuan, WANG Denghui, LIU Xiaodong, XU Chunbao, WANG Kaiyang
(College of Engineering, Huazhong Agricultural University/Key Laboratory of Agricultural Equipment in Mid-lower
Yangtze River, Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract: [Objective] To obtain rapeseed sowing quality information and realize information display, remote
transmission and cloud storage, a rape sowing quality monitoring system was proposed. [ Method] This system
consisted of rapeseed sensor detection device, seeding monitoring terminal and seeding quality information
cloud storage platform. Various forms of small particle size seed sensor detection devices were used to achieve
real-time acquisition of sowing quality information, and a radio frequency communication module was used to
achieve data interaction with the sowing monitoring terminal. The monitoring terminal completed the
information display and realized the accurate positioning of the sowing quality information position through the
Beidou positioning unit. This system realized the remote transmission and cloud storage of rape sowing quality
information through wireless transmission module. A bench test of the rape sowing quality information
collection system was built and field performance tests were conducted to verify the stability and reliability of

this system. [Result] The designed seed quality information acquisition system could obtain seeder longitude
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and latitude information through the embedded Beidou positioning unit, and transmitted the seed quality

information and positioning information to the cloud storage platform by 4G wireless transmission module. The

bench test results showed that the detection accuracy rate was not lower than 97.1% when the seed dropping

frequency of seed platter was 16.5-26.2 Hz. The collected seed quality information of rapeseed could be

transmitted to the seed monitoring terminal and displayed. The seed quality information was accurately uploaded

to the database of cloud storage platform, the transmission time did not exceed 2 s, and the information was

consistent with the terminal display data. The field test results showed that the detection accuracy was no

less than 96.6% at the seed dropping frequency of 17.4-25.5 Hz, and the system operated normally.

[ Conclusion] This system provides the support for the intelligent improvement of seeding process, the

generation of seeding state diagram, and yield prediction.

Key words: rapeseed; sowing monitoring; intellectualization; wireless transmission; design and test
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Fig.1 The diagram of monitoring system for rapeseed sowing quality
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Fig. 7 The functional implementation diagram of cloud storage platform for rapeseed sowing quality information
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Num_6 Int Y PEE ke
Fre 6 Double Fort SRR
Latitude Double FEFHLEL B4 B
Longitude Double A EREER
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Android -5 8¢ Web 1~ & X il Sk o 505 2 Bl
JE RS (0 IR SR A3 T AR, B P O R 44 B R] £
Pt RECESR IR bn Bl SO v 1 il SRR A 5
EERIRGIHE.
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2.1 SHEBMREENRZESERIRE
RIS H B 3 EAE TR T Msp430£149 fill
25 1] 25 PR M 0 46 B e 7 3 AT SR KT A SR ke WU >R £

PIFEAN RS D, BB KA I SR Fh T =15 B
FEAT AL 22 I SE B A R B A5 B = A 6 B
PALK RGeS AR E - ITEE,

R ik 627 TSR TAE N IR RL
SERpFRAE 0.8~2.2 mm, TR & 4.68 g, iHid
5 SRR 3% A8 R 1 Ve KT, RGBT R
A E O EHE RS B 2R 2T Msp430£149
T o) 8 ) M 0 2 SRR BE AR, TSR AE
A E . BB JBfE KXN305D). Hiff#s &
e BN, S22 8FN.
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1: Seed box; 2: DC motor; 3: Bench; 4: Rapeseed seed sensing detection
device based on PVDF: 5: Medium and small size rapeseeds sensing
detection device based on thin surface laser(wired version); 6: Sowing
monitoring terminal for rapeseed precision planter based Msp430f149
microcontroller; 7: Collecting seeds bag; 8: Medium and small size
rapeseeds sensing detection device based on thin surface laser(wireless
version) ; 9:DC power; 10:Seed guiding hose; 11:Centrifugal precision
metering device for rapeseed

B8 hEEMRELENARZ AR
Fig. 8 Bench test of the monitoring system for rapeseed
sowing quality
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Table3 Bench test result of the monitor system for
rapeseed sowing quality

RIFE 72 ERR% s
No. of test No. of row Accuracy rate Transmission duration

1 97.5 <2
98.9
97.1
98.7
99.1
99.0
98.2 <2
99.0
98.4
98.2
98.3
98.8
97.8 <2
98.3
98.1
98.7
98.3
98.0

AN A W= OB WD = WA WD

Lo

1: T954 HEHLHL: 2: Vi SEARA0 I T 283055 3 SAMPCE : 4. 2 T WH BOL
PR R ANREAR o T (R SRR 5 B 5 S AN AR 6 TSHE AR 7. B SR HE b3
FE R

1: T954 tractor; 2: Rapeseed sowing detection terminal; 3: Seed thought
hose; 4: Medium and small size rapeseeds flow sensing device based on
thin surface laser; 5: Collecting seeds bag; 6: Speed governor; 7: Centrifugal
precision metering device for rapeseed

B9 h3EMRENNARZHEREHR
Fig. 9 Field test of the monitoring system for rapeseed
sowing quality
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Table 4 Field test results of the monitoring system for
rapeseed sowing quality
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No. of test No. of row Accuracy rate Transmission duration

1 1 98.3 <2
2 97.4
3 96.6
4 98.0
5 99.1
6 97.5
2 1 96.6 <2
2 98.4
3 97.9
4 97.8
5 98.1
6 96.8
3 1 97.7 <2
2 98.5
3 97.6
4 98.0
5 96.8
6 98.2
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