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Abstract: In view of the limited depth of field of the image acquisition sensor, which leads to the out-of-focus
phenomenon in the local area of the acquired image, this paper proposes a new multi-focus image fusion algorithm.
Under the framework of NSST, the fusion rules based on discrete cosine transform (DCT) and local spatial frequency
(LSF) are used for the low-frequency sub-band decomposition coefficients, and the fusion rules based on the maximum
and minimum filtering combined with average filtering and median filtering (MMAM) are used for the high-frequency
sub-band decomposition coefficients; and then perform INSST reconstruction to obtain fused images. The experimental

results show that, compared with the classical image fusion algorithm, the proposed algorithm can effectively fuse the

high and low frequency sub-band information of the image, and achieves better results in both subjective and objective

evaluation.
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F % KE % EE 3% (non-subsampled contourlet transform,
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BT AT AR 3 AR I 0R R KA B A G TR AE X L AR A
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PRI M B 7 22 T — 5 B2 IR 5 2 F LP-PCNN o3k 59 il
FEG PR LG 4 TR A, S E G T
REML 2T NSCT HEmWR & 4R HF B Az A
TR RO BLS . b3 2 A B 22 5 56 T NSCT-PAPCNN B 3%
F1 il 5 ] 5 v 2 F) I8 00 % A7 1 80 BN 375 Bl A R % 2R
THEERETAXREN# SRR WRE TR
BTGB S H MRS IR L B BOR AR (k.
LT 2 A SRR 2 1 32 UL SZ o I T 52 A 45 4
B IR o AT 3 Bl R B B DAY

R B WA SR 3 A5 A AR M B AP SR B AR
4.2 BEBEBERITMHM

AICRAT BATHE AN RATH 6 NEGEIFMN S5
Xt Al B AT PEAG A0 55 B F B (mutual information,
MD .1 % 38 B Q" (edge strength) . W (B {5 B [t (peak
signal-to-noise ratio, PSNR) .{g B %5 H (A) (entropy) . &5
FBALLE (structural similarity index measure, SSIM) | ¥ J5
AR 1% 2% (root mean square error, RMSE), {4 R imzE 1
Jr .

®1 BMELXERSY

5% LRS- RR MI Q™ PSNR H(A) SSIM RMSE
DWT SR 7.854 7 0.904 8 65. 930 8 7.356 3 1.8855 0.016 60

NSCT 7.812 0 0.882 6 66.961 0 7.336'5 1.905 7 0.013 09

%1%t LP_PCNN 8.780 7 0.909 5 65. 759 9 7.363 9 1.881 2 0.017 26
NSCT_PAPCNN 7.823 0 0.908 3 65.991 5 7.352 1 1.889 1 0.016 37

ARSI 8.782 2 0.920 8 66. 964 2 7.367 5 1.890 4 0.017 25

DWT SR 6.224 1 0.830 5 64. 674 8 7.079 7 1.801 8 0.022 16

NSCT 6.330 5 0.794 5 65.796 3 7.109 8 1.853 5 0.017 12

2 %t LLP_PCNN 7.544 9 0.840 9 64.436 2 7.039 5 1.790 0 0.023 41
NSCT_PAPCNN 6.235 4 0.8455 64. 670 0 7.080 3 1.813 5 0.022 19

PN R 7.462 0 0.859 7 65. 877 4 7.024 8 1.817 1 0.023 19

DWT SR 7.128 4 0.874 3 66. 490 7 7.423 6 1.857 4 0.014 59

NSCT 7.089 3 0.8319 67.614 0 7.392 3 1.889 2 0.011 26

% 3% LP_PCNN 8.186 0 0.874 3 66. 304 1 7.432 0 1. 850 7 0.015 23
NSCT_PAPCNN 7.212 6 0.875 0 66. 508 2 7.421°7 1.863 2 0.014 53

AICEE 8.196 8 0.898 8 67.705 4 7.435 5 1. 862 6 0.015 22

DWT_SR 7.454 1 0.910 3 65.147 5 7.611 1 1.811 8 0.019 88

NSCT 7.3856 0.877 2 66.136 4 7.582 1 1.8351 0.015 83

) LP_PCNN 8.682 6 0.9130 65.025 6 7.618 8 1.811 6 0. 020 44
NSCT_PAPCNN 7.630 4 0.915 0 65.178 4 7.604 7 1.819 0 0.019 74

AL 8.725 3 0.924 7 66.225 0 7.621 2 1.817 9 0. 020 45

DWT SR 5.796 5 0.847 8 67.436 4 7.356 2 1. 803 0 0.011 73

NSCT 5.8239 0.808 7 68.475 1 7.334 9 1.866 5 0.009 24

%5 %t LP_PCNN 7.033 4 0.8318 67.112 3 7.358 6 1.781 7 0.012 64
NSCT PAPCNN 5.736 9 0.843 5 67.458 8 7.350 8 1.814 7 0.011 67

AR E 7.060 3 0.879 9 68.518 1 7.370 7 1.807 7 0.012 63
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