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Denoising of hyperspectral remote sensing imagery using NAPCA
and complex wavelet transform

Xu Dong, Sun Lei, Luo Jianshu
(College of Sciences, National University of Defense and Technology, Changsha 410073, China)

Abstract: A new denoising algorithm was proposed to keep the fine features of hyperspectral remote
sensing imagery effectively. Firstly, the noise-adjust principal components analysis (NAPCA) was
performed on the hyperspectral datacube. Then output channels of the low-energy NAPCA were
transformed into the wavelet domain by 2-D complex wavelet transform(CWT). The BivaShrink function
was used to shrink the wavelet coefficients. And then 1-D CWT denoising method was used to remove
the noise of the each spectrum of the low-energy NAPCA datacube. The AVIRIS images Jasper Ridge,
Lunar Lake and Low Altitude were used for the simulated experiment. Compared with the HSSNR and
the PCABS, the signal-to-noise ratio (SNR) is improved by 4.3-7.8 dB and 0.8-0.9 dB via the proposed
method in this paper, which shows that the proposed method is feasible. It is shown that the proposed
method is correctable and available according to the experimental results of the real datacube OMIS.
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Fig.1 Block diagram of proposed method in this paper
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Tab.1 SNR of AVIRIS images by HSSNR, PCABS
and proposed algorithm(Units: dB)

Jasper ridge Lunar lake Low altitude
Original SNR 27.7815 27.7815 27.7815
HSSNR 33.7245 34.499 7 33.006 4
PCABS 38.046 6 41.5418 36.536 1
Algorithm in 55 6635 42.3915 37.3847
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Tab.2 SNR of AVIRIS images by proposed
algorithm without 1-D spectral denoising
and proposed method with 1-D spectral
denoising (Units: dB)

Jasper ridge Lunar lake Low altitude

Original SNR 27.7815 27.7815 27.7815

Without one-
dimensional
spectrum
denoising

38.699 2 41.8193 37.297 3

With one-
dimensional
spectra
denoising

38.863 5 42.3915 37.3847
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% 3 HSSNR,PCABS fxx &% AVIRIS B & H
EEREMLERER(EA:S)
Tab.3 Computational time of AVIRIS images
by HSSNR, PCABS and proposed
algorithm(Units: s)

Jasper ridge Lunar lake Low altitude
HSSNR 161.98 154.01 161.68
PCABS 180.74 183.58 185.48
Algorithm in 356.49 362.96 358.75
paper
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(al) Band #30 (b1) HSSNR (c1) PCABS (d1) Proposed method

(a2) Band #60 (b2) HSSNR (c2) PCABS (d2) Proposed method

(a3) Band #90 (b3) HSSNR (c3) PCABS (d3) Proposed method
B 3 LWRRTIE 45 30,55 60 A4S 90 I BRI 1%
Fig.3 Band #30, #60 and #90 of the OMIS datacube before and after denoising

(al) Band #30 (b1l) HSSNR (c1) PCABS (d1) Proposed method

PDF #% ffi ™' "pdfFactory Pro" & &4 # *F www.pdffactory.com


http://www.pdffactory.com

A% . 254 NAPCA Ao 8 vk % 309 & i & B 1% o 333

(a2) Band #60 (b2) HSSNR (c2) PCABS (d2) Proposed method

(a3) Band #90 (b3) HSSNR (c3) PCABS (d3) Proposed method
[d 4 EMEHTIS 45 30,55 60 FI4T 90 P Be k15 15 5t 4 Ay 22 531
Fig.4 Difference of OMIS datacube before and after denoising for band #30, #60 and #90
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