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Comprison of Detection Models for Soil Nitrate Concentration Based on ISE
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Abstract; There are a variety of ions in soil suspension, so when using ion selective electrode to detect
soil nitrate-nitrogen, it is particularly vulnerable to the interference of other ions, which will greatly affect
the accuracy of detection. In order to improve the accuracy of monitoring soil nitrate concentration by ion
selective electrode, it is necessary to establish a model to predict the concentration. The prediction
performances of Nernst, SAM and BP — ANN models for soil nitrate concentration detection were
discussed. The standard solution test was carried out to predict the prediction performance of the three
models. Combined with the field corn monitoring experiment and potted pink crown tomato monitoring
experiment to verify the sample experimental results, the soil nitrate concentration was taken as the output
of the three models, and the effect of optical method on the determination of soil nitrate concentration was
compared. The experimental results showed that the prediction results of the three models were in good
agreement with the true values of the samples. Among them, the SAM model was the most accurate, and
its correlation coefficients were not less than 0. 9. The variation ranges of MAE, MRE and RMSE were
2.03 ~5.08 mg/L, 0.64% ~ 8.79% and 2.21 ~ 5.49 mg/L, respectively. SAM concentration
prediction model had the characteristics of high precision and good anti-interference. It can run on a
relatively simple platform and had a wider range of application. In addition, when combined with the
fluid control system, it can ensure the detection accuracy and improve the detection efficiency. It had a
certain reference value for in-situ detection of soil nitrate nitrogen based on ISE.
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Tab.1 Physical and chemical properties of soil
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Tab.2 Statistical analysis of model prediction results
5y 5 PEA R X I8 WA MAE/(mg-L”')  MRE/%  RMSE/(mg-L7') R P
Nernst 8.39 13.05 10.76 0.97 0.91
o A T Y A T SAM 4.46 8.38 5.49 0.99 1.00
BP — ANN 7.53 8.94 9.53 0.98 0.81
Nernst 3.54 14. 66 4.13 0. 81 0. 66
0 SAM 2.03 8.79 2.21 0.90 1. 00
BP — ANN 3.24 12.95 3.61 0. 84 0.63
Nernst 4.31 9. 84 4.99 0.94 1. 00
—N SAM 2.31 7.23 2.69 0.97 0. 86
] K 5 BP — ANN 4.44 11.02 5.33 0.95 0. 85
Nernst 4. 88 9.49 5.49 0.98 0.67
N SAM 3.53 6.47 3.98 0.98 0.97
BP — ANN 4. 89 11.25 5.28 0.97 1. 00
Nernst 5.11 7.36 5.92 0.98 0.96
3N SAM 2.68 3.35 3.50 0.99 0.89
BP — ANN 5.04 8.07 5.51 0.98 0.99
Nernst 8. 16 12.23 8.78 0.97 0.37
2 SAM 2.82 7.72 3.21 1.00 0.76
BP — ANN 7.14 6.47 7.36 1.00 0.43
Nernst 8. 65 1.01 9.61 0.99 0.95
i 9k 6 2 s S 56 7.5 cm B K SAM 5.08 0. 64 5.44 1. 00 0.97
BP — ANN 6. 80 0.71 8.82 1.00 0.95
Nernst 9.13 1. 11 9.45 0.99 0.92
15 cm % SAM 3.07 1.37 4.20 1. 00 0.98
BP — ANN 6.31 1.12 7.92 1. 00 0. 85
Nernst 8. 60 22.65 8.73 0.90 0.13
W SAM 2.43 6.45 2.47 1. 00 0.47
BP — ANN 6.42 16. 16 6.72 0.94 0.16
Nernst 7.88 3.56 8. 17 1. 00 0.75
TE R 57 7 T s ) S 8y 7.5 cm B SAM 3.26 1.42 3.70 1.00 0. 89
BP — ANN 8. 19 3.73 8.59 1.00 0.75
Nernst 7.19 3.49 7.38 1. 00 0.75
15 em 3% H SAM 3.14 1.56 3.28 1. 00 0.91
BP — ANN 6.28 3.05 6. 45 1. 00 0.78
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Fig.5 Prediction results of corn concentration in field monitoring experiment
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MAE ., MRE, RMSE /3 5] & 2.43 mg/L. 6.45% .
2.47 mg/L; 7.5 cm B H W 5 H N 3.26 mg/L,
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Fig. 6  Concentration prediction results of monitoring experiment for pink crown tomato
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Tab.3 Statistical analysis of model prediction results
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(2)3 ANSEER ¥R, BT SAM LR 1 HEfil 25
SR JE TIOR8 g LA AR . HErp Nernst
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9.13 mg/L.1.01% ~22.65% .4.13 ~ 10.76 mg/L;
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2.03 ~ 5.08 mg/L,0.64% ~ 8.79% . 2.21 ~
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