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Prediction of Soil Nitrate-nitrogen Based on Sensor Fusion
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China Agricultural University, Betjing 100083, China
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Abstract; The conventional method of soil nitrate-nitrogen prediction based on ion-selective electrode had
the problem of complex soil suspension components and the limited prediction accuracy and precision in
single input variables. To improve the prediction accuracy and precision of soil NO; -N concentration
employing ion-selective electrodes (ISEs), the support vector machine (SVM) model of soil NO, -N
prediction based on sensor fusion was built. Grey relational analysis was applied to screen the major
interference factors, which had a great impact on the soil NO, -N detection employing ISEs, and the
support vector machine (SVM) model based on sensor fusion was built with the major factors. Then, the
classical Nernst model and the SVM model with major factors and all considered factors were compared
with the conventional method. According to the testing results, EC values, temperature and Cl~ were the
three major interference factors which had great influence on the prediction accuracy and precision of soil
NO, -N concentration employing ISEs. With the optimized input parameters of NO, -N ISE potentials,
EC, temperature and C1~ ISE potentials, the adjusted R’ average absolute error and root mean square
error of the SVM model were 0. 98, 3. 38 mg/L and 4. 51 mg/L, respectively. The SVM model based on

sensor fusion showed more advantages than the Nernst model and it could successfully achieve the

Wk H . 2015-10-28 &R H#. 2015-11-20

* E K [ ARBLE S A W BT A (61134011 31201136 ) Al Hp e i35 4% S ACRMIF Al 55 3% 4 191 9% 4 %% B30 A (2015XD001 )
EE BN il B4, FENFRLASAS A PS5, E-mail: renhaiyan@ cau. edu. cn

BIESE: k&, BIEE, FENF R B SAS B 31 LDF5E , E-mail; zhangmiao@ cau. edu. cn



) R % BT 22 HEA B9 T A R Oy ik 97

prediction purpose of NO, -N with high prediction accuracy and precision of the ISEs in soil extracted

solution.
Key words: Soil Nitrate-nitrogen detection
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Tab.1 Physical and chemical properties of soil samples

R (NO; -N)
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405 (P-NaHCO, ) A Ul o B 1
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S (NH, -N) it 2l 5 4 T A
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Fig. 1  Soil macronutrient detection platform
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Fig.2 Effect of co-existing interference factors on absolute error of soil NO; -N concentrations predicted by ISE
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Tab.2 Correlation and gray relation between six interference factors and AE of soil NO, -N concentrations predicted by ISE
g AR RS AR/ (mg- L") _ Sig. it -
F/MHE SN} /Ml RRMHE B + b2

Cl™ v 4 A I 1 38/ mV 193. 00 255.03 0** 0.7789
H 8%/ (uSeem ") 175. 4 1094.0 0*" 0.808 4
W/ C 25.9 28.5 0" 0.7827
pH 18 6. 83 7.79 0" 0.778 8
P-NaHCO, Frt e i/ (mg-L") 1.02 37.53 ST 2092699 0. 930
P-DDW JFift W/ (mg-L™") 0. 60 58.63 0** 0.661 4
NH, -N [/ (mg-L™") 2.4 127.1 0. 107
TN R/ (g-kg ™) 0.16 9. 40 0* 0.6749
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Tab.3 Statistical parameters of NO; -N concentration
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AE 4%/ (mg-1.7") RMSE/

FEA RPD
FoAME HME RKRME (mg L")

Nernst 2.05 8.01  13.57 8.50 24.51
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