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Microscopic image noise reduction model based on SRAD-DWT algorithm

XIONG Haichen, YAO Rao, SUN Lemeng
(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] When studying the physical and chemical properties of metallic materials, microscopic images are often needed as data
sources. Due to factors such as light reflection on the metal surface and the principle of microscopic imaging, speckle and Gaussian
noise are easily introduced into the image, resulting in a decrease in the accuracy of subsequent data analysis and application. Aiming
at the cause of image blur, this paper proposes the improved SRAD-DWT algorithm to make the image clear and reduce noise. In
the process of clear noise reduction, it not only retains the image detail information, but also makes the image get a reasonable noise
reduction process. Experimental results show that the improved SRAD-DWT algorithm proposed in this paper exhibits good noise
reduction performance and robustness under high and low noise conditions. While using reference image evaluation indicators ( PSNR
and SSIM) to evaluate simulated noise reduction, which is compared to traditional degradation, the way is improved by at least
3.7%. When applied to microscopic images, the algorithm in this paper can at least improve the image quality by 9.8% based on the
No-Reference Image Evaluation Index ( NRSS). The method in this paper is mainly applied to microscopic metal images, and has
certain value for noise reduction and speckle noise suppression of other types of images.

[ Key words] metallic material ; microscopic image; image degradation; speckle noise; Gaussian noise; image noise reduction;
SRAD-DWT algorithm; no reference evaluation
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Fig. 4 The flow chart of the algorithm model
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Tab. 1 Comparison of the specific parameter settings in the algorithms
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Tab. 3 Comparison of high —noise reduction quantized data of
various algorithms
Lenna (o = 0.015)
PSNR SSIM

RAL B 18.119 0 0.614 9
MM 20.832 3 0.722 6
MF 27.025 4 0.8177
DCT 26.525 2 0.716 3
DWT 27.522 6 0.804 7
NLM 27.601 6 0.846 7
BM3D 22.701 7 0.8112
iR ERES 27.703 5 0.897 6

K9 SRR RIMIEMREA T i S AL B, B S
ZWMEEIEN IR K 4, hE 4 TP ESE N
febrok AL HLE KI5 NRSS {357 T IR A, R K
REE R N T, Ol BN AR 1 2 I A ]

R4 TEEERHEBGRITN

Tab. 4 No reference microscopic image evaluation
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Fig. 9 Original microscopic image and processed image
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