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Image Denoising Technology Using Sparsity Distillation

AHE S =5 E

W KAWATA Satoshi H MISHIMA Nao

EF BR

W KANEKO Toshimitsu

WXFICBHEINB A=t YORF T, €Y ORMBLICHOARTIAFORPRPTHIET, BEEGD/1X
DELLRYVEEDPET T, ERREGZHRENFF TR, BRICERITHERAGSHTRITR/OINENIET/ 1D
TEHPRERY, BREGORRIUDELDND, EIT, /1 AZEFEHI SNFHICRETIHRMAKRHENTVS,

2l BRESERAMICHHL, /1 XREZRICHR LELEEDESOAN-R (F) #ZzfRALT/ 1 AICBdN
BRAESDOXRDESZETIHIETEGDS /1 AERETSH, AN-ARMEE /1 ARERKERFELL. OB
(&, /A ABREELTHRRRKEORRZRSE, BROBRFZOBHRBERELDS /A XLFEERTE, 1 XA-2E PP
ERREGZREZIILOHELT, TORNEGERIBALRADEELENDERIPRFHIND,

In the field of digital cameras, the decreasing number of incident photons accompanying the miniaturization of sensors has resulted in increased
image noise, with a consequent degradation of image quality. In the field of diagnostic imaging systems as well, deterioration of visibility has occurred
as an outcome of higher photography speeds. Expectations have therefore been focused on the denoising of digital images captured by these devices.

Toshiba has developed an image denoising technology that can restore noisy image-capture signals to true signals utilizing sparsity, a statistical
property of the image-constructing signals. We have conducted simulation experiments and confirmed that the newly developed technology can
effectively remove noise from natural images while preserving intricate textures, and that it achieves higher quantitative evaluation values compared
with another state-of-the-art image denoising method. This technology is expected to contribute to improvement of the image quality of various digital

image processing products.
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Outline of shrinkage image denoising
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Block allocation in input image
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Basis vectors generated by weighted principal component analysis
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Evaluation of sparsity degree
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Noise shrinkage depending on sparsity degree
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x1. FHYPSNROLLE
Comparison of average peak signal-to-noise ratios (PSNRs)

F9PSNR (dB)
JM1Xo
ADE BM3D ELiwo
15 24.76 33.04 33.21
20 22.32 31.50 31.64
25 20.45 30.32 30.42
30 18.95 29.32 29.39
x2. FYSSIM DL
Comparison of average structural similarities (SSIMs)
9 SSIM (%)
JMXo
ANE S BM3D LHHR
15 62.53 91.56 91.98
20 53.50 88.78 89.27
25 46.92 86.16 86.59
30 41.99 83.57 84.05
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Comparison of images obtained by block-matching and three-dimensional
filtering (BM3D) and newly developed image denoising methods
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