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Fusion method based on shearlet transform and sparse representation

CHANG Lihong
(Institute of Mathematics and Information Science, Baoji University of
Arts and Sciences, Baoji 721013, China)

Abstract; In order to further impoove noisy image fusion effect, a novel fusion method for noise image
based on shearlet transform and sparse representation is presented. The proposed scheme performs the
four stages: (1 Perform a shearlet transform decomposition of each source image and obtain their low-pass
and high-pass coefficients; (2) Obtain the fused shearlet transform coefficients in the low-pass bands with
a sparse representation based fusion approach while in the high-pass bands by fusing the largest absolution
values; 3 The hard thresholding is applied to the fusion shearlet transform coefficients. () The result im-

age is obtained by the inverse shearlet transform. Experimental results show that the proposed algorithm

for image fusion is very effective.
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Fig. 1  Testing images
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Fig. 2 Fused results of different fusion methods for images C1 and C2 with o = 10
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Table 1  Quantitative assessments of different fusion methods on testing images
Rl A bR i Ty 2% CVT DWT ST SR ASR STSR

0 6.5315 6.4775 6.565 3 6.639 2 6.454 9 6.763 8

EN 5 6.538 8 6.576 5 6.597 1 6.771 7 6.4713 6.8279

10 6.504 5 6.618 4 6.6150 6.810 4 6.499 1 6.867 7

20 6.498 8 6.655 8 6.633 8 6.8850 6.544 9 6.912 0

45.038 3 46.520 4 45.729 3 50.264 8 43.4921 55.280 6

SD 5 44.505 5 46.349 8 45.489 4 52.107 5 43.8812 55.069 7

10 43.186 0 46.1159 45.158 6 52.4153 43.658 7 54.803 9

20 42.172 6 45.555 4 44.512 9 52.616 4 43.045 6 54.284 7

0 0.648 9 0.674 6 0.680 8 0.859 3 0.746 0 0.7759

I 5 0.6150 0.606 4 0.634 8 0.701 6 0.685 4 0.689 3

10 0.597 7 0.574 7 0.6109 0.6559 0.650 1 0.6513

20 0.572°5 0.5342 0.578 1 0.598 8 0.616 8 0.604 6

0.476 6 0.583 8 0.575 1 0.6223 0.623 4 0.612 6

5 0.401 6 0.4128 0.437 4 0.4429 0.479 5 0.455 1

Qe 10 0.3459 0.353 1 0.379 3 0.384 9 0.392 4 0.397 2

20 0.286 2 0.288 7 0.317 8 0.316 6 0.316 5 0.3313
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