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Image Fusion Based on Compressed Sensing of DWT High Frequency Coefficients

SUN Yong-ming, WU Jin, LIU Jing, DENG Dan
(College of Information Science and Engineering, Wuhan University of Science & Technology, Wuhan 430081, China)

Abstract: Traditional compressed sensing image fusion method based on DWT is for the sparse coefficient.
Because the wavelet coefficients of low frequency part is not sparse, the quality of reconstruction is
bad. Aiming at this problem, this paper proposes a fusion method based on compressed sensing of DWT high
frequency coefficients, which does good to the quality of the reconstructed signal, and then improve the
effect of the fused image. First, the images are decomposed by wavelet transform and the high frequency
coefficients compressed for measured value. Then, the work of fusion is done in wavelet domain and
compressed domain respectively, and the measured value is reconstructed to gain the high frequency
coefficients. Finally, the fused image gained through inverse wavelet transform. Experimental results show
that the high frequency compressed mode is better both in reducing compressed data and improving the
effect of fused image compared with traditional compressed mode.
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Fig.3 Image fusion framework based on CS high frequency coefficient
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Table 1 Pepsi image fusion results of traditional CS and high frequency CS

RMSE PSNR SF G
TR R4 5 JZ AR 6.0568 32.4859 13.2994 4.4001
1 E o 6.6012 31.7383 10.7908 2.8469
2 |25 iR 5.7228 32.9786 13.1348 3.7984
e A Hs 4 A 320k 5.1970 33.8157 13.5424 40310
4 J7 5y fiR 5.0055 34.1418 13.5603 4.0587
5 243 i 5.3557 33.5545 13.4821 40268

2 Peppers P54t £t Hs 2 R i Bt s 44 i o 45 SR
Table 2 Peppers image fusion results of traditional CS and high frequency CS

RMSE PSNR SF G
TGRSR AN 5 2R 7.6928 30.4091 13.1433 4.8336
1 251 7.3400 30.8169 10.9029 3.8535
2 )25 7.7302 30.3670 12.8981 4.7254
B A4 3R 7.3124 30.8496 13.3851 4.8956
4 JZ o0 7.3500 30.8050 13.3362 4.9031
5 J2 ok 7.5422 30.5809 13.2169 4.8679
S LRk : 217 LIShEAR, 2013, 35(11): 696-701.
[1] Mm%, L, Wi, & JEaausosrit D] B35Sk, [71 Donoho D L, Tsaic Y. Extensions of compressed sensing[J]. Signal
2013(1): 49-52. Processing, 2006, 86(3): 533-548.
[21 #wer:, 30AKI7, B k. —BhAE /N O I (1 s 48 S B AR [8] Donoho D L. For most large under-determined systems of linear equations
SLVEL] T EHLR AR, 2012, 29(9): 3581-3583. the minimal 11-norm solution is also the sparsest solution[J].
[3] D. Donoho. Compressed sensing[C]//IEEE Transform on Information Communications on Pure and Applied Mathematics, 2006, 59(6):
Theory, 2006, 52(4): 1289-1308. 797-829.
[4] Candes E, Tao T. Near optimal signal recovery from random projections: [0 BHE:EZ, 2, SIG0. —FhSE TRAE AR 23 fif i & A BEAAG 7 VR3]
universal encoding strategies[J]. IEEE Transation on Information Theory, S5 4b18, 2012, 28(5): 653-657.
2006, 52(12): 5406-5425. [10] EJT%%, fash, BHA, 4. 3ET Contourlet 7% 48 () PG M 4 B i T
[5] Meng Ding, Li Wei, Bangfeng Wang. Research on fusion method for HI[]. ITEHLIEE, 2012, 38(12): 194-196.
infrared and visible images via compressive sensing[J]. Infrared Physics [11] Needell D, Vershynin R. Uniform uncertainty principle and signal
& Technology, 2013(57): 56-67. recovery via regularized orthogonal matching pursuit[J]. Foundations of
[6] FEACAR, xIfEd8, fRIEM, & FET 2 REFRNDIN S RO EHG Computational Mathematics, 2007, 9(3): 317-334.

718



	714-718 Y8�-ú”DWT—Ø‚ûp‰)˜åþÏ“�

