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An Adaptive Strategy for Image Enhancement Based on the
Dyadic Wavelet Transform

WANG Hong-xia CHENG Li-zhi WU Yi
College of Science National Univ. of Defense Technology Changsha 410073 China

Abstract A new algorithm for image enhancement based on the dyadic wavelet transform is proposed aiming at minimizing
the image noise while amplifying the image feature. By making full use of the shift invariability of the dyadic wavelet transform
and correlation of the wavelets coefficients from different scales the proposed algorithm can efficiently alleviate the amplification
of the noise and distortion of edges which are the most difficult and common problems in image enhancement. Furthermore the
enhancing strategy is highly adaptive and thus applicable to images from many sources. The results of experiments are also given
which show that the new algorithm performs better in both de-noising and image feature enhancing compared with the existing
multi-scale algorithms.
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Fig. 1  The structure of two levels of dyadic wavelet transform
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Fig.3 The enhanced results of noised 1D signal and image
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Tab.2 Efficient estimation threhold of frequencies dB
M=N 30 35 40 50 60 80 160
2d-ESPRIT 25 22 21 19 20 17 —
2d-FOMCESPRIT 20 18 14 8 -5 -5 -6
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