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Locality-constrained Linear Coding Based Pixel
Level Ship Target Image Fusion
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Abstract: In order to increase the applicability of vision information under low visible conditions, a
locality-constrained linear coding (LL1LC) based pixel level ship target image fusion method is pro-
posed. First, an over-complete dictionary is trained from large amount of training samples by the
k-means singular value decomposition (K-SVD). After that, by considering the real time need of
carrier landing guidance, the fusion coefficients are computed by LLC in a non-iterative process.
Compared with the matching tracking algorithm based on compressed sensing theory, it greatly re-
duces the computational complexity. Furthermore, a fusion rule based on the maximum absolute
value of fusion coefficient is designed., and the fused image is constructed by the fused coefficients
and over-complete dictionary. Finally, the candidate region of ship image is extracted by using cir-
cular filter. Large amount of experimental results have demonstrated that the image fusion method
proposed in this paper is capable of reinforcing the target and maintaining the high frequent
details, and in the aspect of objective evaluation indexes such as MI, Q. and Q*"'*, the proposed

method outperforms other similar fusion methods. In the aspect of real-time application, the com-
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putation speed of the proposed algorithm is superior to orthogonal matching pursuit (OMP) based

image fusion.

Key words: Visual guidance; Image processing; Image fusion; Compressive sensing; Locality-con-

straint linear coding
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Fig. 1 UAYV visual landing guidance flow chart
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Fig. 2 Pixel level infrared and visible ship target image fusion
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Fig. 3 Pixel level ship image fusion scheme
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Fig. 4 Sliding window based image decomposition
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Fig. 5 Infrared and visible ship images
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Fig. 7 Fusion results of the second ship image group
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Fig. 10 Comparison of fusion results of the third

group of source images
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