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Fig.1 Flowchart of the proposed method
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Fig.2 The accuracy change with conversion dataset size

(c) S = el Lk

3 A Hh 2k

Fig.3 Reflectance spectrum
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Fig.4 Pb content estimation results by original field spectra
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Fig.5 Pb content estimation results by DS corrected
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Abstract: The pollution of heavy metal has become increasingly serious in recent years. The
accumulation of heavy metals in the soil will be a threat to ecological balance and human health.
Therefore, we need to obtain heavy metal content in soil quickly and accurately. With the
development of Hyperspectral technique, it makes it possible to estimate heavy metal content fast
and at low cost by spectral data. Because the field spectra tends to be affected by environmental
factors, and the number of samples is insufficient in existing studies, this paper proposed a method
of constructing model by combining field spectra with laboratory spectra. First of all, Direct
Standardization algorithm (DS) was employed to eliminate the environmental factors of the field
spectra. Secondly, laboratory spectra was introduced to joint modeling to enhance the diversity of
the samples. Finally, the characteristic spectra of iron oxide were extracted for modeling to
increase the rationality of model. This method was validated by the spectral data of 70 soil samples
from Xiongan farming area in Hebei province. The model established by field spectra without DS
correction and characteristic spectrum obtained an accuracy (R?) of only 0.22. However, the R? of
the proposed method in this paper reached 0.91, and the model had excellent estimation ability. It
indicates that spectral modeling of Pb content can be significantly improved by removing the
influence of environmental factors on the field spectra, extracting the iron oxide characteristic
spectra of the combined field and laboratory spectra.

Key words: hyperspectral remote sensing; soil heavy metal; DS conversion algorithm; iron oxide;
environmental factors removal
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