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Abstract: To rapidly detect heavy metals pollution in the soil around caused by mineral resource exploitation
and transportation, the soil around the copper mine in western Sichuan was taken as the research object. The
original spectral reflectance was processed by fractional-order differentiation from 0 to 1 (an interval of 0. 2),
and the minimum absolute shrinkage and selection operator (LASSO) algorithm was used to screen the charac-
teristic bands of the transformed spectrum. Inversion models of Cr content (mass ratio) were constructed u-

sing ridge regression, support vector regression, adaptive boosting algorithm, back propagation neural net-
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work, and gated recurrent unit (GRU) algorithms. The research results showed that, compared to the original
spectra, the maximum correlation coefficient increased by 5% and 9% respectively after 0. 2-order and 0. 4-or-
der differentiation, and the selected feature bands were concentrated in the near-infrared spectral region. The
best prediction model was 0. 4 GRU with determination coefficients of 0. 799 2, root mean squared error of
4,875 0, and residual predictive deviation of 2. 300. This model could accurately predict soil Cr content.

Keywords: soil; western Sichuan mining area; Cr content; spectroscopy analysis; hyperspectral inversion;

fractional-order differentiation;
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Tab. 1 Statistical characteristics of heavy metal Cr content in soil

R e n/ 4> W /mg * kg ™! Whin/mg * kg ™! w/mg + kg ! o/mg + kg™!
JSY =N 51 220.13 61.98 106. 83 28.999
| i 34 220.13 61.98 107.03 34. 829
% F 4 17 125. 77 89.12 106. 43 11.213
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Tab. 2 Number of characteristic bands

FALP B N 2 TR, R 2 W A MRS .

v/ By i 55 Ip B3 A ok A /nm [ 7 |
R 8 400,620,630.880.,890.1 320,1 350,2 350 0.663
0.2 9 400,410,610,880.,1 180.1 320,1 910.2 340.2 350 0.712
0.4 4 400,590,1 240.1 980 0.743
0.6 9 400,570,580,800,1 100,1 180.1 240.,1 980.2 010 0.665
0.8 10 400,570,790,1 100,1 180,1 240,1 980.2 000.2 010.2 400 0.476
1.0 11 400,420.,790,1 000,1 030,1 180.1 240.,2 220.2 230.2 240.2 400 0.332
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Tab. 3 Accuracy evaluation of heavy metal Cr content inversion model
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U R 30 o/ Wy — : WL

R ERMS R ERMS €prD

R 0.798 2 15.412 7 0.565 0 7.174 0 1.563

0.2 0.802 0 15. 266 5 0.580 5 7.046 1 1.591

. 0.4 0.761 9 16.741 5 0.427 6 8.230 0 1,362

1

8¢ 0.6 0.700 2 18.788 8 0.433 7 8.186 3 1. 370

0.8 0.674 5 19.575 4 0.340 9 8.831 4 1. 270

1.0 0.662 3 19.939 3 0.108 7 10. 269 6 1,092

R 0.771 6 16.399 5 0. 668 2 6.265 9 1,789

0.2 0.750 3 17.146 8 0.681 8 6.136 0 1,827
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