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Relationship between Agricultural Machinery Power and
Agricultural Machinery Subsoiling Operation

WANG Pei'> MENG Zhijun' AN Xiaofei'” CHEN Jingping' LI Liwei'
(1. Beijing Research Cenier of Intelligent Equipment for Agriculiure, Betjing 100097, China
2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097 , China)

Abstract; With the development of informatization, China has promoted “ Internet + agricultural
machinery operation” , which accelerated the promotion of agricultural machinery operation monitoring
and the agricultural machinery monitoring & scheduling platform, and improved the quality and efficiency
of agricultural machinery operation. Massive data of agricultural machinery operation was accumulated at
the same time. In order to research on the relationship between the power of agricultural machinery and
agricultural machinery in the process of subsoiling efficiency, the subsoiling operation data in Shandong
Province was taken as the research object. In the research, totally 323 tractors installed subsoiling
agricultural machinery remote intelligent monitoring terminal were selected as analysis samples ( produced
by Foton Lovol Corporation ). The experiment data included 37 981 sets about the operation area,
duration of the operation and efficiency of agricultural machinery operation from April 2015 to April
2017. The agricultural machinery power range was from 52.20 kW to 197. 61 kW. All the experiment
data were divided into two parts: calibration set (80% ) and validation set (20% ) by sampling without
replacement method. The agricultural machinery subsoiling efficiency model was established based on
agricultural machinery power. The correlation coefficient between agricultural machinery power and
subsoiling operation efficiency was 0. 914 7, and RMSE was 0. 168 4 hm’/h. The RMSE of validation set
was 0.339 6 hm*/h. The agricultural machinery subsoiling efficiency model provided a new method for
agricultural machinery service organization to allocate agricultural machinery and assign tasks reasonably.
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Fig. 1 Intelligent monitoring terminal of agricultural
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Tab.1 Distribution of tractor power

Fs WRALRAW  Hod/ s Rl
1 52.20 3 673
2 59. 66 16 1519
3 67.11 15 1908
4 74.57 35 4777
5 82.03 12 2393
6 89. 48 21 1780
7 96. 94 128 16 247
8 100. 67 56 6 405
9 123.04 13 1123
10 164. 05 12 573
11 197. 61 12 583
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Tab.2 Statistics of tractor operation data

o A (80% ) IIESE (20% )
- FoME Bk P BUME BOKM PN
IR /kW 52.2 197.6 97.8 52.2 164. 1 96. 4

eV iR A hm®  0.13  20.33  0.97  0.13  19.23  0.91
YEMERE /R 0.1 14.5 1.7 0.1 2.5 2.1
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Tab.3 Analysis of tractor power and operation efficiency

R, AEECR, TNECR/ B 2:/ bRk 2/
kW (hm?+h~') (hm®-h') (hm®-h-')  (hm?-h-')
52.20  0.8864 0.8396 0.046 8 0.2778
59.66  1.0423 0.9311 0.1112 0. 660 1
67.11  0.9540 1.0226 -0.0686  —0.4072
74.57  0.8519 1.1140 -0.2621  -1.5556
82.03  0.9326 1.2055 -0.2729  -1.6201
89.48  1.5468 1.2970 0.249 8 1.4826
96.94  1.4725 1.388 4 0.084 1 0.498 9
100.67  1.4315 1.4342 -0.0027  -0.0162
123.04  1.9190 1.708 6 0.2104 1.2486
164.05  2.2029 2.2117 -0.0087  -0.0518
197.61  2.5361 2.6233 -0.0871  0.2778
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Fig.3 Regression analysis between tractor

power and operation efficiency
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