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Image Fusion Algorithm Based on Improved Fuzzy C-means Clustering

GONG Jiamin, WU Yijie, LIU Fang, ZHANG Yunsheng, LEI Shutao, ZHU Zehao

Abstract: To obtain more prominent target information and retain more textural details in infrared and visible
light fusion images, an infrared and visible light image fusion algorithm based on the non-subsample shearlet
transform (NSST) domain combined with a spiking cortical model (SCM) and improved fuzzy C-means
clustering model (FCM) is proposed. First, the infrared target information in the source infrared image is
extracted by the FCM. Subsequently, the NSST is used to decompose the target and background areas of the
infrared and visible images to obtain their own high- and low-frequency sub-band images. Subsequently,
different fusion strategies are adopted for different regions, and the SCM and improved time matrix are adopted

for high-frequency background regions. The final fused image is obtained by using the NSST inverse transform.

Simulation experiments show that, compared with other methods, the fusion image obtained by this algorithm
has a prominent infrared target and intricate texture details in subjective vision, and its information entropy
and edge retention factor are optimal for objective evaluation.
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Fig. 2 Flow chart of image fusion method in this paper
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Fig.3 Fused results of the first set of images: (a)Infrared image;(b) Visible image;(c) Fused image of MST; (d) Fused image of IFE-
VIP (e) Fused image of VSM-WLS; (f) Fused image of the proposed algorithm
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Fig.4 Fused results of the second set of images: (a) Infrared image; (b) Visible image; (c) Fused image of MST;
(d) Fused image of IFE-VIP; (e) Fused image of VSM-WLS; (f) Fused image of the proposed algorithm
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Fig.5 Fused results of the third set of images: (a) Infrared image; (b) Visible image; (c) Fused image of MST;
(d) Fused image of IFE-VIP (e) Fused image of VSM-WLS; (f) Fused image of the proposed algorithm
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Table 1 Objective evaluation indexes of the fused images
Image Algorithm AG STD EN Ml QABF  SSIM Tu/s
MST 55076 33.1331 6.6562 2.8316 0.4402 0.5592 3.7271
) . IFE-VIP 5.2957 32.1404 6.7657 0.2136 0.4447 0.7306 1.0202
The first set of fused images
VSM-WLS 4.9839 24.0986 6.3472 15205 0.4298 0.5692 7.4942
Proposed 57894 38.8918 7.1518 2.7529 0.4723 0.5669 26.4432
MST 4.3685 33.7594 6.7108 4.0484 0.5882 0.5087 6.2221
. IFE-VIP 4.1800 38.2701 6.6984 0.2657 0.6072 0.6742 2.3860
The second set of fused images
VSM-WLS 3.8976 22.8682 6.0044 2.1233 0.5210 0.4611 11.0457
Proposed 45238 36.8611 6.7757 3.9432 0.6653 0.5137 105.4437
MST 6.0380 31.6025 6.8755 3.4927 0.5070 0.5862 3.5608
. ) IFE-VIP 55335 25.4211 6.5629 0.2331 0.4493 0.7476 3.1338
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VSM-WLS 5.3866 20.8658 6.3938 1.9215 0.4588 0.5905 7.1582
Proposed 5.8611 33.2125 7.0147 3.8182 0.5895 0.5988 26.2595
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