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Abstract

Image Fusion Algorithm of Infrared and Visible Images Based on
Chen Daimeti,

Target Extraction and Laplace Transformation
Wang Yumei,

Zhao Genbao
The Sixth Department, Army Officer Academy, Hefei, Anhui 230031, China

For highlighting the infrared targets in the visible image and advancing the quality of infrared and visible
fusion images, an image fusion algorithm of infrared and visible images is presented by target extraction. The two
binary images are fused to obtain the target image by edge extraction and threshold segmentation on the infrared

images. The infrared image, the infrared target image and the value component of visible image turned to hue,
saturation, value (HSV) color space are decomposed multi-resolution by Laplace transformation.

Laplace transformation and inverse transformation. Experimental results show that the image fusion algorithm
presented highlights the targets of the infrared image as much as possible, and injects details information of the
OCIS codes

The high-

frequency decomposition coefficients are fused by rules based on calculating the mutual information, matching

— .

degree and energy of corresponding region, and the low-frequency coefficients are fused by region information rules
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combining with the rules based on regional fusing. Lastly the fusion image reconfiguration is realized through
transformation
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visible image. Fusion image definition and visual effects are better than the traditional algorithms.
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Fig. 1 Infrared target extraction image 1. (a) Infrared source image; (b) edge image extracted by
the Canny operator; (c) Canny edge after morphological dilation; (d) Otsu threshold

segmentation image; (e) fusion image of Fig. (c¢) and (d)
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Fig. 2 Infrared target extraction image 2. (a) Infrared source image; (b) edge image extracted by
the Canny operator; (c) Canny edge after morphological dilation; (d) Otsu threshold

segmentation image; (e) fusion image of Fig. (c¢) and (d)
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Fig. 3 Diagram of the proposed fusion algorithm
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Table 1  Objective evaluation indexes of the first experimental images

LPT_OB LPT_Region LPT_Pixel
G 11.0178 10.9644 10.5551
SF 19.4794 19.3160 16.9216
SD 55.3567 50.8499 35.8990
cc 0.9326 0.8706 0.8867

uIQl 0.9080 0.3887 0.7244
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Fig. 4 First fusion image experiment of the infrared and visible images. (a) Original visible image; (b) original

infrared image; (c) infrared target extraction image; (d) fusion image of the LPT_OB;

(e) fusion image of the LPT_Region; (f) fusion image of the LPT_Pixel

5 LN S IOGREE SR EMR . () IR T WO IEME s (b) AR L0810 ER 5 (o) 2141 B bR BURIA 5
(d) LPT_OB & 1% 5 (e) LPT_Region fili & 1415 (D LPT_Pixel fil 4 1412
Fig. 5 Second fusion image experiment of infrared and visible images. (a) Original visible image; (b) original
infrared image; (c) infrared target extraction image; (d) fusion image of the LPT_OB;

(e) fusion image of the LPT_Region; (f) fusion image of the LPT_Pixel
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Table 2 Objective evaluation indexes of the second experimental images

LPT_OB LPT_Region LPT_Pixel
G 11.6354 10.0616 10.8966
SF 19.6284 18.2587 17.6915
SD 32.5138 28.1491 27.0971
cC 0.6078 0.5485 0.4705
UIQI 0.6079 0.5534 0.4662
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