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Abstract: The objects’ spectrum is often contaminated by noise when it is collected in the open air. According to the prin-
ciple of the spectrum collection, the noise was considered as one kind of multiplicative compound noise. By theoretical deri-
vation, the combination of logarithm transform and wavelet transform was introduced into noise reduction. Multiplicative
noise simulation test was carried out. And the results show that the spatial correlation algorithm is best suited for spectral
data denoising, modulus maxima algorithm is inferior to it. Threshold shrinking rule is unsuitable for spectrum denoising.
The wild plants spectrum were processed based on spatial correlation algorithm. Results show that the noise near 1450 nm
in the spectrum is perfectly denoised, while near 1800 ~ 1900 nm strong noise can not be removed perfectly. The reason
is the limited records accuracy of the spectrometer. When the theoretical ratio is far greater than 1, the spectrometer will
accurately record them. While the theoretical ratio is far less than 1, the record will be 0. So serious system errors will be
generated in strong noise band and will be retained after the wavelet transform was applied because they ;Ie considered as
signal singularity. Experiments prove that spatial correlative filtering with the combination of logarithm transform and wave-
let transform is feasible for multiplicative-noise-contaminated spectrum denoising.
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Fig.1 Field collected plant spectrum, where heavy noise exist-
ing bands were marked with I , Il and I
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Fig.2 Wavelet coefficient energy transmitting character of mul-
tiplicative composite signals, the upper is no noise contamina-
ted, the lower is heavy random noise contaminated signal ( SNR

=2.5414)
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Table 1 Composite signal denoising results of simulating tests using three WT denoising methods

Yuip(E 551 . (SNR, dB) -29.56 -27.96 -24.56 -22.18 -20.77 -15.24  -9.80 -8.30

MMD 4,87 6.68 8.31 8.56 0.85 10.51 10.09 10.97

{5H 1. (SNR, dB) SCF 6.86 .03 9.15 9.63 2.21 11.33 11.14 11.51

D -4.68  -23.56 -18.11 -8.58 ~-11.25 —4.81 -3.72 -6.32

MMD 34.43 . 34.64 32.88 30.74 21.62 25.75 19.90 19.27

{E1 .37 SNRG, dB) SCF 36.42 35.99 33,71 31.81 22.97 26.57 20.95 19.81
™ 24.88 4.39  6.45 13.60 9.52 10.43

6.09 1.98
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Fig. 4 Denoising results of multiplicative-noise-contaminated
* simulating signals. via W1
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Fig.5 Denoising results of spectrum of Rhus chinensis Mill.
with spatial correlative filtering
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Fig. 6 Denoising results of spectrum of Dicranopteris pedata
with spatial correlative filtering
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