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Abstract 

In this study, the contents of As in 44 soil samples were collected from Shaanxi Province 
and then the NOR, MSC and SNV of the reflectance were pretreated, the first deviation, 
second deviation and reflectance reciprocal logarithmic transformation were carried 
out. Comparing the reflection characteristics of different heavy metal contents and the 
effect of different pretreatment methods on the establishment of soil heavy metal 
spectral inversion model. The results of chemical analysis show that there was a serious 
Hg pollution in the study area, and the Cd content was close to the critical value. The 
results show that: (1) The reflectance spectrum improves the signal-to-noise ratio of the 
reflectance spectrum after the transformation of NOR, MSC and SNV. Combining 
differential transformation can improve the information of heavy metal elements in the 
soil, and use the correlation band energy Significantly improve the stability and 
predictability of the model. 
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1. Introduction 

In recent years, domestic and foreign scholars have made extensive research on the use of 
hyperspectral inversion of soil organic matter, nitrogen, phosphorus and potassium [1-3], and 
less research on heavy metal content estimation. Used the partial least squares regression 
model to estimate the cadmium and zinc contents in the Rhine basin [4]. Established a 
prediction model for the near-infrared and mid-infrared diffuse reflectance spectra in the soils 
of iron, cadmium, copper, lead, nickel and zinc in the soil of Tarnowskie Gory, Poland [5]. 

Combining with the Savitzky - Golay convolution smoothing method, the spectral curves were 
smoothed and denoised, and the first deviation, second deviation and reciprocal logarithmic 
differential transformation were combined. The hyperspectral estimation model of nine heavy 
metal elements of as was established by using Partial least squares regression (PLSR). 

2. Mechanical Analysis 

TQ Analyst randomly divides all data sets into modeling sets and validation sets according to 
Markov distance, and uses PLS method to establish forecasting model. The model results were 
verified by the decision factor R2 and the root mean square error RMSE. 
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3. Data Collection by Questionnaire Survey 

In order to further analyze the correlation between heavy metal elements and spectral 
reflectance, the first deviation, second deviation and reflectance reciprocal logarithmic 
transformation were used to analyze the correlation of nine kinds of heavy metal elements. 
Compared with the original reflection spectrum, the reflection spectrum of the differential 
transformation, the correlation significantly improved. From the differential transformation 
method, the first deviation effect of the reflection spectrum was the best, followed by the second 
deviation. The correlation coefficients of first deviation of Hg were -0.81, and the correlation 
coefficients of first deviation ofAs, Cd and reflectance were0.55 has reached a significant 
correlation. TThe reflectance spectra of soils can be distinguished from the absorption 
characteristics after differential transformation, and enhance the correlation between heavy 
metal elements and reflectivity.Figure 1.  

 

 

4. Conclusion 

The optimal model of spectrum established by PLSR was better and the precision was high, 
which can realize the rapid prediction of nine kinds of heavy metal elements. According to the 
modeling and prediction results can be drawn, modeling a good effect of the model, the forecast 
was not necessarily the best. 
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