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Tablel TheDEA projectionsand efficienciesof fertilizer data in D ehui experimental plot in 2002
N P K FN FP FK  Yield N P K FN FP FK  Yield
DM U DM U z
/mg- kgt /kg: hm- 2 /g kg ! /kg: hm- 2
1 10050 912 199 160 23 0 7713 1 |20 11054 1530 193 171 21 37 6440 1 51
2 92 79 11 56 186 160 23 0 7760 1 21 99 32 15 49 165 171 21 37 9698 1
3 109 60 10 10 191 160 23 0 8361 1|22 92964 1470 183 171 21 37 7249 130
4 107 42 14 80 193 158 0 0 8038 1 23 153 81 17 06 205 176 23 40 9770 1
5 99 02 1578 196 158 0 0 7078 1 24 130 77 11 08 188 176 23 40 8707 110
6 107 73 17 26 203 158 0 O 9192 1|25 12012 843 193 176 23 40 6957 129
7 104 30 20 98 202 158 0 O 9007 1 |26 11147 1676 198 176 23 40 6689 1 47
8 199 27 15 98 199 180 24 43 10508 1 |27 1158 873 199 141 23 40 7857 108
9 146 96 16 38 210 179 24 42 8741 1 08f 28 128 28 1Q 59 204 141 23 40 8609 1 09
10 146 96 21 56 239 168 20 35 7502 13229 113 02 11 57 195 141 23 40 7489 1
11 14572 13 14 188 189 28 48 9070 1 10|30 11272 2255 192 141 23 40 6995 1 30
12 118 94 7 56 192 155 28 49 7383 112 31 199 27 15 98 199 165 62 110 9170 118
13 127.66 7 16 181 149 26 45 9304 1 |32 146 96 16 38 210 165 62 110 11229 1
14 129 53 6 56 173 152 27 47 8510 1 |33 146 96 21 56 239 165 62 110 9167 122
15 14105 961 176 137 21 37 6985 127| 34 14572 1314 188 165 62 110 9655 105
16 9434 12 16 187 176 23 40 6332 12835 15381 17 06 205 0 0 o0 7122 1
17 94 96 14 12 205 176 23 40 6419 1 31| 36 130 77 11 08 188 0 0 0 7080 1
18 9901 14 42 183 176 23 40 8464 1|37 121012 843 193 0 0 o0 5210 1
19 9871 17 16 199 176 23 40 7696 1 24| 38 111 47 16 76 198 0 0o 5133 1
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D ecision making method for var iable-rate fertilization based

on data envelopment analysisand artif icial neural network
Ma Chenglinl, Wu Caicongz, Zhang Shuhui', Yang Yinshengl, Li Hongweil, Han Yunxia®
(1 School o B io-agricultural Engineering, Jilin U niversity, Changchun 130022, China;
2 Institute o Remote Sensing and GIS, Peking U niversity, B eijing 100871, China)

Abstract: Data Envelopment A nalysis(D EA ) methodw as used to evaluate technical efficiency of input and output
of the corn fertilizing unit, and to turn the inefficient unit into effective unit through projections T hen all the da-
taw erew ell prepared for theA rtificial N eural N etwvork (ANN) by thisway. InM atlab program, BPANN model
w ith three layersw as developed w ith il nutrients and yield as inputs, and w ith fertilizer application rate of ni-
trogen, phosphorus and potassium asoutputs A utomated regularization function tainbr was chosen to train the
network, and the decision making model of variable-rate fertilization could be obtained by thisway. The model
can also consider theprice factors as input and output to enlarge itsfunction to make decision to achieve themaxi-
mum profits In otherwords, themodel can not only introduce an effectivemethod to utilize all the experimental
data, but al® can solve the non-linear problem s that cannot be solved by traditional decision method The appli-
cation show s that themodel can describe the fertilizer demand property and provide optimum scheme of fertiliza-
tion for every fertilizing unit W hen aim yield is not higher than 9750 kg/hm?, the estimation result is quite rea-
Pnable

Key words precision agriculture, variable-rate fertilization; decision making; data envelopment analysis artifi-
cial neural network
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