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Yield prediction of paddy rice with Machine Learning

YUICHIRO MAEDA! TaicHI GOYOTANI? SHUNSAKI NisHIUCHI® EISUKE KiTal

Abstract: In this paper, the yield prediction of paddy rice is defined by use of XGBoost from the weather
information, the cultivation data and the location information of the paddy rice field. The best accuracy
is estimated as 74.4% when the weather information is integrated at two intervals such as planting date
to heading date and heading date to ripening date. The discussion on the variable importance of explana-
tory variables for the prediction accuracy revealed that the weather information was very effective in yield
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prediction.
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F 1 NEFHRFSR (2011-2014)
Table 1 Yield prediction results (2011-2014)

category Test 1 Test 2 Test 3

Average 7.35% 7.25% 7.01%
Median 6.16% 6.41% 5.94%

Max 26.53%  29.83% 27.13%
N 614 614 614
N_over 10% 150 135 144
N_over 20% 17 22 14
Acc 72.8% 74.4% 74.3%
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= 2 IETFHHER (2011-2014, Test 1)
Table 2 Yield prediction results (2011-2014, Test 1)

year 2011 2012 2013 2014
Average 7.24% 6.73% 7.42% 7.34%
Median 6.12% 5.97% 6.19% 6.16%

Max 21.67% 17.75%  26.54% 26.51%

N 164 146 135 169
N_over 10% 32 41 31 46
N_over 20% 2 0 7 8

Acc 79.27%  71.92% 71.86% 68.05 %

£ 3 IUETFHFEE (2011-2014, Test 2)
Table 3 Yield prediction results (2011-2014, Test 2)

year 2011 2012 2013 2014
Average 6.93% 6.86% 7.25% 7.29%
Median 6.25% 6.25% 6.41% 6.46%

Max 24.41%  19.29% 29.83%  23.801%

N 164 146 135 169
N_over 10% 35 31 26 43
N_over 20% 6 0 10 6

Acc 75.0% 78.77% 73.33% 71.01 %
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= 4 METFUHEE (2011-2014, Test 3)
Table 4 Yield prediction results (2011-2014, Test 3)

year 2011 2012 2013 2014
Average 7.01% 7.03% 6.72% 6.96%
Median 5.92% 5.94% 5.54% 5.92%

Max 27.13%  20.26% 27.13%  23.44%

N 164 146 135 169
N_over 10% 30 27 37 50
N_over 20% 2 1 7 4

Acc 80.49% 80.82%  67.4%  68.05 %

K5 APEFEETVF VY (Test 1)
Table 5 Variable importance ranking (Test 1)
Rank Variable Importance

1 max_tmp 0.12
2 sunshine_time 0.10
3 min_tmp 0.097
4 Rice plant height 0.088
5 Year 0.087
6 Latitude 0.073
7 Days from planting to heading 0.068
8 Rice ear length 0.067
9 Longitude 0.051
10 Days from heading to ripening 0.043

K6 ZHEEET VF T (Test 2)
Table 6 Variable importance ranking (Test 2)

Rank Variable Importance
1 sunshine_time_1 0.093
2 min_tmp_1 0.088
3 min_tmp_2 0.084
4 sunshine_time_2 0.082
5 max-tmp-1 0.077
6 max_tmp_2 0.075
7 Rice plant height 0.073
8 Year 0.061
9 Rice ear length 0.054
10 Latitude 0.053

KT LHEHEET VXU (Test 3)
Table 7 Variable importance ranking (Test 3)

Rank Variable Importance
1 Rice plant height 0.086
2 sunshine_time_1 0.063
3 sunshine_time_2 0.060
4 sunshine_time_4 0.058
5 sunshine_time_3 0.057
6 min_tmp_1 0.050
7 max_tmp_4 0.050
8 min_tmp_4 0.049
9 min_tmp_2 0.048
10 min_tmp_3 0.048
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3.3 HARHBOERE
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