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Fig.8 Unmanned seeding operation data collection software process
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data package definition
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Fig.12 Field test scenes
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Table 3 Unmanned seeding operation field trial data (partial)

Bt

Data ) BE/C) /O BB/ L by Fre3 Fred Fres Fre6 Fre?  FreS
number Longitude Latitudee Heading Speed
1 31.273 10392 113.721 02571 272.83 1.09 35.33 33.23 32.01  31.37 21.99 21.61 18.31 19.86
2 31.273104 85 113.721 014 50 274.83 1.10 21.89 23.08 2213 37.16 2547 37.81 26.30  20.05
3 31.273 10579 113.721 003 38 276.29 1.15 19.27 28.47 26.75  24.32 2414 22.73 25.21  32.15
4 31.273107 18 113.720 992 43 275.56 1.12 25.36 25.74 31.27  21.74  26.43 37.08 23.75  34.53
5 31.273 108 51  113.720 980 91 274.36 1.10 13.99 29.94 2591  23.76  19.61 26.65 19.43  23.10
6 31.273109 75  113.720 969 26 273.00 1.03 24.05 25.09 19.98  25.67 24.21 23.89 24.27  24.30
7 31.273 11064  113.720 957 79 273.15 1.12 17.34 31.50 18.98 37.06  34.40 22.36 22.27 27.95
8 31.273 11151 113.72 0946 50 272.54 1.13 33.81 32.92 2794  33.39 19.84 28.97 26.94  16.08
9 31.273 11220  113.720 935 23 272.88 1.08 32.88 16.21 17.23  26.91 27.13 30.41 19.32  25.95
10 31.273 11315 113.720 923 58 272.44 1.02 20.19 27.24 30.68  32.58  27.68 25.45 20.62  20.06
11 31.273 11390  113.720 912 27 273.06 1.03 32.80 32.66 40.10  25.25  24.98 32.98 22.44 2219
12 31.273 11451  113.720 901 15 273.99 1.08 35.54 36.06 38.95 19.76  23.33 30.68 13.93  25.83
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Table 4 Field sowing detection accuracy

s s A EhRff R R EIERR/ 7
P TS . .
. Monitoring Actual seeding Seeding
Device number .
seeding volume volume accuracy
1 10750 10 396 96.77
2 10 810 10730 99.25
3 11 096 10 881 98.06
4 11 387 10 960 96.25
5 10 821 10 406 96.16
6 11171 10 827 96.92
7 10 749 10 600 98.61
8 11 297 11074 98.02
Ay \/\
3 it it
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Remote monitoring system for unmanned sowing
operation of rapeseed direct seeding

WANG Denghui, LU Bang, LI Qiang, LI Haopeng, SUN Yang, DING Youchun

College of Engineering /Ministry of Agriculture and Rural Affairs Key Laboratory of Agricultural
Equipment in Mid-Lower Yangtze River, Huazhong Agricultural University, Wuhan 430070, China

Abstract A remote monitoring system for unmanned sowing operation of rapeseed direct seeding unit
was designed by taking the Reeva 804 tractor and its equipped 2BYQ-8 air-fed rapeseed direct seeding ma-
chine as the test platform to solve the problem that it is difficult to display the field sowing quality informa-
tion in real time and intuitively during the unmanned sowing operation of rapeseed direct seeding unit. The
system consists of three parts including unmanned sowing platform, unmanned sowing data collection sys-
tem and sowing quality monitoring cloud platform. Corresponding control strategies were designed to
achieve unmanned sowing operation of the direct seeding unit through the electric and hydraulic modification
of the gear, clutch, power take off (PTO), and suspension mechanism of the Lovol 804 tractor. A vehicle
mounted router was used to establish a local area network between the seeding monitoring terminal and the
on-board computer to realize the fusion and synchronization of seeding data and navigation data. Data were
transmitted to cloud platforms through network connections for data storage and real-time display. The
cloud platform calculated the seeding quality data and its corresponding field location data, and generated
the seeding status map of the field operation area based on the high-precision map on the web page. Results
showed that the average lateral deviation of the unmanned sowing operation section of direct seeding unit
was 0.037 m, with a maximum deviation of 0.125 m. The electric and hydraulic modification system oper-
ates stably and reliably , meeting the unmanned operation requirements of the direct seeding unit. The maxi-
mum data transmission time delay of the cloud platform communication did not exceed 100 ms under the
4G network conditions. The cloud storage data is complete without omission, the accuracy of field sowing
detection of each sowing channel is not less than 96.16% , meeting the real-time and accuracy requirements
of remote monitoring system. It is indicated that the system can realize the unmanned sowing operation of
rapeseed oil direct seeding unit in the field and the accurate collection and intuitive display of sowing infor-
mation in the operation area. It will provide reference for the remote monitoring of rapeseed sowing opera-
tion, the analysis and visualization of sowing data.

Keywords rapeseed direct seeding ; navigation operation ; remote monitoring ; data transmission ; elec-
tronic and hydraulic modifications ; unmanned sowing operations
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