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Application of improved wavelet transform algorithm in image fusion

GAO Ying' , WANG A-min', WANG Feng-hua' ,GUO Shu-xia’
(1. School of Marine Engineering, Northwestern Polytechnical University, Xi’ an 710072 ,China;2. Science and Technolo-
gy on UAV Laboratory, Northwestern Polytechnical University, Xi’ an 710065, China)

Abstract: In order to overcome the defects of fuzzy detection, low recognition rate and poor real-time of traditional
fusion methods used in precision-guided weapons systems, a new image fusion algorithm was proposed combining wavelet
transform with Canny operator. Firstly, the source image was decomposed into 3 layers in vertical and horizontal directions,
which are suitable for image reconstruction; then due to its own characteristics of the different frequency components, an
unique fusion rule was used to change wavelet coefficients of images, that is, for the low frequency components, the weighted
average fusion algorithm was adopted, and for the high-frequency components, wavelet coefficients were changed using Canny
operator and the local area variance criteria method. Finally, images were reconstructed using the inverse wavelet transform
for different components. Results show the improved method not only reduces the fuzziness of edge, highlights target color,
gets better visual effects, but also makes computational efficiency high, real-time good, particularly can detect and recognize
pretend targets. It has better theoretical research and application value.
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Fig. 1 Edge detection flowchart with Canny operator
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Fig.4 Effect of detection used other operators

a—Sobel operator b—Laplacian operator c¢—Robert operator d—So-

bel operator e—Laplacian operator f—Robert operator
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Fig.5 Wavelet decomposition diagram
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Fig. 6 Decomposition diagrams about the air fighter

a—air fighter ~b—a layer of wavelet decomposition diagram  c—two
layers of wavelet decomposition diagram  d—three layers of wavelet de-

composition diagram
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Fig.7 Fusion schematic with the wavelet transforms
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Fig.8 Comparison of other algorithms with algorithm given in paper
a—visible light source image b—infrared source image c¢—Canny op-
erator method ~d—Sobel operator method ~e—traditional wavelet f—

the algorithm given in paper
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Table 1 ~ Analysis of experimental results
Canny Sobel traditional new
indicators
operator operator wavelet algorithm
information entropy  9.2567 8.7936 8.5873 9.8432
spatial frequency  89.9672 81.2684 78.5469 94.6931
deviation index 0.3503 0.4573 0.5684 0.2046
distortion degree  0.1762 0.2152 0.4564 0.0213
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