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Abstract: Objective: To ensure the consumption safety of grain

resources. Methods: According to the relevant national
standards, eight chemical pollutants, such As cadmium (Cd),
arsenic (As), lead (Pb), chromium (Cr) . aflatoxin (AFs), fu-
monisin (FB), zearalenone (ZEN) and deoxynivalenone (Don),
were identified as the risk assessment indexes of grain quality and
safety, and the entropy weight method was adopted. At the same
time, taking the data of evaluation index as the input of risk as-
sessment model, four machine learning algorithms, namely, ran-
dom forest regression (LR), support vector machine regression
(SVM), BP neural network regression (BP) and K-nearest
neighbor regression ( KNN), are selected to construct and
compare the models. Results: The prediction correlation
coefficient of the model constructed by AHP-RF based on entropy
weight was above 0.99. The risk assessment model was used to
predict and analyze the grain detection data in August 2019, and
the correlation results were consistent with the reality.
Conclusion: The risk assessment model based on AHP-RF
method can provide targeted reference suggestions for the safety
supervision of grain resources.

Keywords: grain resources; analytic hierarchy process; random

forest regression; risk assessment model
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Figure 1

Risk assessment model of grain resources
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Figure 2 Schematic diagram of random forest structure
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Table 1 Results of partial AHP risk fusion

Cd/ As/ Cr/ Pb/ AFs/ FB/ ZEN/ DON/ o
(mg-kg ) (mg-kg ') (mg-kg ) (mgekgH (pgekg D (ugekg D (ug-kg ) (ug-keg D REReE
0.063 0.062 0.026 0.099 17.47 15.00 38.54 1777.26 220.11
0.015 0.035 0.08 0.037 10.87 19.34 5.27 2 012.27 243.79
0.056 0.049 0.042 0.094 10.80 5.25 20.54 4 776.08 572.98
0.053 0.082 0.038 0.016 2.91 14.11 7.55 4 602.92 550.85
0.036 0.045 0.008 0.088 7.27 17.17 38.28 273.49 40.03
0.098 0.008 0.017 0.076 5.67 11.38 6.86 3 790.21 454.05
0.044 0.060 0.031 0.056 11.31 2.60 16.32 216.99 29.51
0.046 0.080 0.082 0.071 8.70 6.50 7.31 117.97 16.79
0.012 0.094 0.054 0.025 7.60 12.43 35.73 3 539.68 428.03
0.011 0.092 0.034 0.064 3.75 7.67 13.02 2 651.54 318.57
0.055 0.058 0.006 0.056 10.34 12.43 25.32 1178.68 146.08
0.042 0.063 0.003 0.041 13.25 17.14 19.47 2 056.42 250.77
0.028 0.030 0.091 0.093 11.97 3.47 9.58 1 699.06 205.32
0.011 0.075 0.011 0.083 10.28 3.02 17.13 974.03 119.64
0.100 0.052 0.004 0.054 1.57 10.09 27.17 602.02 76.28
0.085 0.057 0.034 0.057 17.18 15.03 14.56 1 483.86 182.28
0.046 0.032 0.071 0.032 6.06 4.53 32.53 1705.14 208.15
0.060 0.049 0.087 0.097 8.61 16.71 7.34 2 968.25 357.26
0.035 0.041 0.088 0.061 4.16 12.82 18.48 3 325.92 400.15
0.071 0.075 0.079 0.048 13.15 6.65 12.73 1 813.46 219.83
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Figure 4 Fitting results of four machine learning algorithms to predict risk value and actual risk value
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Table 3 Comparison of stability of four regression

algorithms
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