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基于小波变换的Wiener滤波方法在农产品图像去噪中的应用

Application of wavelet transform-based Wiener filtering method to 
denoise in agricultural product images
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中文摘要：

      农产品图像的去噪是农产品图像处理中最基本、最重要的工作之一。为了更有效地去除农产品图像中的噪声。受二维离散Wiener滤

波器计算方法的启发，提出了一种基于小波变换的Wiener滤波方法。该方法采用小波变换和Wiener滤波相结合的方法，具有稀疏性、多分

辨率、去相关性、选基灵活性和在MSE意义上对图像进行最优估计的优点。该方法首先对含噪农产品图像ano做第一次小波变换得到低频图

像a1和水平、垂直和对角三方向的高频图像 hd1、vd1及dd1；其次对低频图像a1做Wiener滤波得到a1w,再对3个高频图像分别做Wiener滤波

并合成得到g1w ；接着对低频的a1w和高频g1w做小波逆变换，得到滤波图像“a1w+g1w”。同时，考虑到噪声主要在高频部分，所以直接把

低频的a1和高频g1w做小波逆变换，得到滤波图像“a1+g1w”。这是对含噪图像ano做第1次小波变换的情况，其第2次、第3次及第4次变换

的情况与此类似。这样可以得到许多滤波图像，然后根据图像信噪比PSNR和视觉效果，最终确定去噪效果最好的农产品图像。该方法应用

于红枣、小麦杂草等农产品图像的去噪中，结果PSNR为158.23(视觉效果清晰)，好于邻域平均法(PSNR 为154.14)、中值滤波法(PSNR 为15

5.82)、数学形态学(PSNR为154.07，视觉效果偏黑)、高斯滤波法(PSNR为153.79，视觉效果太黑)、直接维纳去噪(PSNR为154.14)和小波去

噪(PSNR为158.18)等多种方法。试验结果表明，基于小波变换的Wiener滤波方法应用于农产品图像去噪具有信噪比高、视觉效果好等优

点；基于小波变换的Wiener滤波方法用于农产品图像去噪是有效的、可行的。

英文摘要：

      Denoising is one of the most basic and the most important task in the agricultural product image processing. In ord

er to effectively denoise in the agricultural products image, enlightened from two-dimensional discrete Wiener Filter ari

thmetic, the authors put forward a wavelet transform-based Wiener Filtering method. The method combined wavelet transform 

with Wiener filtering, and had the advantages of sparseness, multi-resolution, getting rid of pertinence, flexibility in 

choosing basis, and optimum estimation of image from the meaning of MSE. First, agriculture noise image "ano" was process

ed by wavelet transform to have a low frequency image "a1" and three high frequency images "hd1", "vd1" and "dd1" from ho

rizontal, vertical and diagonal directions; Second, low frequency image al was processed by Wiener Filtering to have a im

age "a1w", then three high frequency images were processed separately by Wiener Filtering and compounded to a image "g1

w"; Third, low frequency image "a1w" and high frequency image "g1w" were transformed conversely by wavelet to a filtering 

image "a1w+g1w". Simultaneously, considering noise presents to high frequency mostly, so low frequency image al and high 

frequency image "g1w" were transformed conversely by wavelet to a filtering image "a1+g1w". This was the instance of wave

let transform to noise image for the first time, and the second, third and fourth transform were resemblant. In this way, 

people can have many filtering images, then finally made sure the best denoised agricultural product images according to 

image signal-to-noise(PSNR) and visual effect. The method was applied in agricultural product image denoising such as Chi

nese date and wheat weed, as a result PSNR was 158.23(visual effect was clear), and better than other methods such as nei

ghborhood average(PSNR was 154.14), median filter(PSNR was 155.82), mathematical morphology(PSNR was 154.07, visual effec

t was a bit black), Gauss filter(PSNR was 153.79, visual effect was very black), direct Wiener filter(PSNR was 154.14) an

d wavelet denoise(PSNR was 158.18) etc. The experimental results show that wavelet transform-based Wiener filtering metho
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d applied in agricultural products image denoising has the advantages of high signal-to-noise, good visual effect; so wav

elet transform-based Wiener filtering method applied in agricultural product image denoising is effective and practicabl

e.
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