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Infrared image fusion enhancement using dual tree

complex wavelet and multi-scale features

WEI Yanping”®
(School of Electronics and Information Engineering, Nanchang Normal College of

Applied Technology, Nanchang 330108, China)

Abstract: Aiming at the shortcomings of infrared images in terms of brightness distribution, contrast, and detail clarity,
an infrared image fusion enhancement method based on dual tree complex wavelet and multi-scale features is proposed.
Therein, by utilizing the decreasing slope of natural logarithm, an adaptive logarithmic slope transformation function is pro-
posed to enhance the brightness distribution and contrast of the scene by transforming and stretching each pixel separately.
On the basis of logarithmic slope transformation, a non-sharpening masking method based on adaptive coefficients is pro-
posed to enhance the clarity of image edges and details. By utilizing the multi-scale and multi-directional properties of the dual
tree complex wavelet transform, the two enhanced images are decomposed into multi-scale and multi-directional sub-bands,
respectively, and according to the custom brightness weight map and detail weight map, the sub-bands of the same scale and
direction are weighted and fused. Finally, the fused sub-bands are subjected to dual tree complex wavelet inverse transform
to obtain the ideal infrared image. The performance evaluation of the proposed method was conducted from both visual per-
ception and quantitative data perspectives, and the results showed that the proposed method has better visual quality and
higher average gradient, spatial frequency and information entropy than existing methods. Therefore, the proposed method
would be a better method in the field of infrared imaging.
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