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Image Fusion Technique Based on Target-Enhancement
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Abstract: To resolve the issue of blurred backgrounds and fuzzy targets in using the infrared and visible
image fusion algorithm, this paper proposes a new method for image fusion based on target-enhancement.
First, average filtering is used to obtain rough estimation of the transmission rate, which is refined by
calculating the images’ statistical information. Further, a final target-enhanced infrared image is obtained
using the atmospheric scattering model. Then, the edge of the target-enhanced infrared image and the
visible image is detected and binarized using the improved Prewitt operator. The fusion rule based on
binary information is used for the edge part, and the fusion rule based on the ratio weighting analysis is
used for the non-edge part. Experimental results show that the image fusion algorithm based on
target-enhancement not only highlights the target information of an infrared image, but also retains the
detailed information of the visible image as much as possible. Additionally, the fused image has better
visual effects and higher objective quality evaluation indexes.
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Fig.1 Schematic diagram of infrared imaging system
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Fig.3 The comparison of different fusion algorithms for the first set of images
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Fig.4 The comparison of different fusion algorithms for the second set of images
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Fig.5 The fusion results of proposed algorithm applied to other scenes
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Table 1 Objective evaluation results of different fusion algorithms in Fig.3

HERS (H)  ZRBHE (SF)  MKARH (CC) HfEE (MDD &K (CED
Average method 6.2545 6.5896 0.6492 11.109 6.2098
Laplacian Pyramid 6.3477 10.7329 0.6424 10.9721 6.2783
Ratio Pyramid 6.4643 9.1949 0.6249 10.8634 6.3327
DWT with Harr 6.4736 11.8071 0.6317 10.8384 6.3455
Morphology method 6.5021 10.3277 0.5955 10.7877 6.3704
Proposed method 6.9595 11.9366 0.7126 11.6391 5.9447
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Table 2 Objective evaluation results of different fusion algorithms in Fig.4

fHEM UE) M (SF)  MIXFREH (CO HFE (MDD XA (CE)
Average method 6.9604 13.3067 0.7519 10.4204 5.9779
Laplacian Pyramid 7.3071 20.9667 0.7206 9.7251 6.3257
Ratio Pyramid 7.3040 22.8708 0.6855 9.6323 6.3722
DWT with Harr 7.1308 20.3281 0.7065 9.8862 6.2455
Morphology method 7.2338 21.7024 0.6865 9.7225 6.3270
Proposed method 7.5015 22.4193 0.7832 10.7754 5.8009
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