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Fig 1 SNR of our denoising method and Bayes Shrink
(a): Jasper ridge; (b): Lunar lake; (c¢): Low altitude; 1: Our method; 2: Bayes shrink; 3: Noisy band
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Table 1 Computing time, average SNR and mean square error of our denoising method and BayesShrink

Jasper Ridge Lunar Lake Low Altitude
BayesShrink BayesShrink Bayes Shrink
/s 31563 8 703 1 30469 7765 6 3 000 0 8 3906
SNR/db 75 2622 66 787 1 74 4361 69 032 7 69 369 7 63 2282
4 6562 12 800 6 42020 7.964 9 53588 11 2335

Bayes shrink denoised image  Our method denoised image

Original image Noisy image Bayes shrink denoised image  Our method denoised image

(b)

Original image Noisy image Bayes shrink denoised image  Our method denoised image
(¢)
Fig 2 Comparison of the denoised images of AVIRIS data Band 71
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Hyperspectral Imagery Denoising Method Based on Wavelets

SUN Lei, GU De feng, LUO Jiarr shu
College of Sciences, National University of Defense and Technology, Changsha 410073, China

Abstract T o take advantage of the intrinsic characteristic of hyperspectral imageries, a hyperspectral imagery denoising method
based on wavelet transform is proposed in the present paper. At first, two dimensional wavelet transform is performed on hyper
spectral images band by band to capture their profiles. Due to the significant spectral correlation between adjacent bands, their
high frequency wavelet coefficients are similar as well. Then, according to the wavelength relationship among the bands, which
contain noise with different variances, new high frequency wavelet coefficients of seriously noisy bands are computed by the sum
of weighted high frequency wavelet cefficients of bands, which contain low variance noise, and their profiles destroyed by noise
are recovered in this way. Finally, the denoised images are reconstructed through inverse wavelet transform. The proposed
method runs fast and can remove the noise efficiently. It was tested on airborne visible/infrared imaging spectrometer data
(AVIRIS) cubes. Experimental results show that the signat to noiseratio (SNR) of the reconstructed images in our method is
3. & 10. 6 db higher than the that of the reconstructed images in the classical image denoising method, BayesShrink, and our

met hod saves more than 50% computing time than BayesShrink met hod.
Keywords H yperspectral image; Wavelet transform; Denoising
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