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Multi-focus Image Fusion Method Based on NSST and Adaptive PCNN
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Abstract In order to overcome the disadvantages of low fusion quality in traditional image fusion methods, this paper
proposed an image fusion method based on the nonsubsampled shearlet transform (NSST) and adaptive pulse coupled
neural network (PCNN). Firstly, the source image is decomposed by nonsubsampled shearlet transform. Then, the low
frequency fusion of the obtained low frequency components is performed by using the fusion rule based on the guided
image filter. After that,the improved spatial frequency is used as the PCNN input for the high frequency component,
and the improved Laplace energy summation is used as the PCNN link strength of PCNN. Finally, the fused image is ob-
tained by inversion of NSST. The experimental results show that this algorithm can preserve the details well and pre-

vent product artifacts and distortions {from the perspective of subjective effects,and it possesses more superior perfor-

mance in terms of objective indicator,such as standard deviation, Q"
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Table 1 Comparison of image fusion performance of “Aircraft”
RS SD QA En MI
PCNN 44,9759 0.4095 3.9141 3.3901
Curvelet 46.0905 0.5532 4.0181 3.5713
Shearlet 46.7091 0.4953 4,0627 3.4197
DTCWT 46.8267 0.6730 4.0133 3.5467
R X 50. 0308 0. 7503 4.3544 3.7828
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Table 2 Comparison of image fusion performance of “Pepsi Cola”

Wk SD QAP/T En MI
PCNN 43.7103 0.3688 6.5860 4.4679
Curvelet 44,0194 0.6230 7.0993 5. 4902
Shearlet 44.0736 0.6116 7.1045 5.3444
DTCWT 44, 5837 0.7165 7.0983 5. 3005
A X * 45,3375 0.7447 7.1255 5.6179
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Table 3 Comparison of image fusion performance of “Clock”

RS SD QA En MI
PCNN 39,2748 0.5061 6. 9860 5.0106
Curvelet 39. 6700 0.5797 7.0212 5. 4090
Shearlet 39. 4459 0.5250 7.0005 5.2118
DTCWT 39. 8553 0. 6309 7.0105 5.1259
ARSI 41. 0825 0. 6823 7.0429 5.5468
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