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52
/dB /dB /dB /dB /dB
0.008 24.0001 29.0594 27.2975 28.5549 30.3209
0.012 22.3016 27.9050 26.8124 27.8293 29.4758 3 boy ( 0.008)

0.016 21.1270 27.0380 26.6219 27.4664 28.9930
0.020 20.2632 26.3260 26.4454 27.1821 28.5199
0.040 17.5251 23.7283 25.8816 26.2549 27.1651 3
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A Method for Image Denoising Based on New Wavelet Packet Threshold

HU Bo, CHEN Ken", XU Jian-yu

(Faculty of Information Science and Technology, Ningbo University, Ningbo 315211, China)

Abstract: An image denosing method based on wavelet packet theory is proposed in this paper. Wavelet packet
is first used to decompose the image into the low and high frequency components. The standard deviation of the
noise is estimated through high frequency components. Then, the estimated standard deviation is applied
together with Birge-Massart penalized function to calculate the threshold. To remedy drawbacks identified in the
traditional soft and hard threshold for image denoising, this paper presents a new threshold quantization method,
which applies cubic polynomial interpolation to a hard threshold to achieve the continuity and differentiability
for the new threshold function. The application of this method not only removes the ring effect from the image,
but also keeps the image details. The experiment results show that, in comparison with the conventional
denoising approaches, both the visual effect and the PSNR have been further improved using the proposed
method.

Key words. image denoising; wavelet packet; penalized function; new threshold; cubic polynomial
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