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Multi-feature remote sensing image fusion based
on NSST transform and adaptive PCNN

ZHANG Kang,HUANG Yong-dong, WANG Guo-fen
(School of Mathematics and Information Science , North Minzu University,, Yinchuan 750021 , China)

Abstract ; As the remote sensing image fusion algorithm based on non — subsampled contourlet transform( NSCT) has
high calculation complexity and can not extract details from source images effectively, a new multi — feature remote
sensing image fusion algorithm based on NSST transform and adaptive PCNN is proposed. Firstly , intensity component
V of multi — spectral image is extracted by HSV transform,and the intensity component V and PAN image are decom-
posed by NSST. Secondly, for the low frequency sub — band ,an adaptive PCNN fusion rule is presented ,regional aver-
age gradient is utilized as the linking intensity, and a modified spatial frequency is adopted as the input to motivate
PCNN. For the high frequency sub — band, a fusion rule based on the multi — feature is employed. Finally, the fused
images are obtained by inverse NSST transform and inverse HSV transform. The experimental results show that com-
pared with classical remote sensing image fusion algorithms, the proposed fusion algorithm can improve the quality of
the fused image,and has the better performance in visual effect and objective evaluation metrics.
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Fig. 1 Decomposition framework of NSST
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Fig. 2 Flow diagram of the proposed image method
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Fig. 4 The source images and fused images using various

algorithms of the second group
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Tab. 1 Objective evaluation results

of the first group images

band IE D MI Time/s
R 7.5112 | 0.0835 | 2.2514
G 7.4583 | 0.0693 | 1.9733

NSCT 91.24
B 7.3985 | 0.0413 | 1.9530
avg 7.456 | 0.0647 | 2.0592
R 7.5558 | 0.0968 | 2.2377
G 7.5038 | 0.0879 | 1.9896

NSST 2.56

B 7.4157 | 0.0435 | 2.0130
avg 7.4918 | 0.0761 | 2.0801
R 7.4856 | 0.0794 | 2.4196
G 7.4327 | 0.0682 | 2.0814

NSCT-PCNN 108.70
B 7.3826 | 0.0417 | 1.9901
avg 7.4336 | 0.0631 | 2.1637
R 7.4631 | 0.0384 | 4.3274
G 7.4319 | 0.0355 | 2.8764

SCHR[13] 1092. 95
B 7.4321 | 0.0234 | 2.0513
avg 7.4424 | 0.0324 | 3.0850
R 7.5721 | 0.0129 | 2.9913
G 7.5411 | 0.0248 | 2.4043

Proposed method 559. 46
B 7.4982 | 0.0143 | 1.9845
avg 7.5371 | 0.0173 | 2.4600
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Tab. 1 Objective evaluation results

of the second group images

band 1IE D MI Time/s
R 7.4030 | 0.6755 | 2.3914
G 7.3179 | 0.7098 | 2.7636

NSCT 90. 83
B 7.0494 | 0.7283 | 1.7231
avg 7.2568 | 0.7045 | 2.2927
R 7.4467 | 0.6735 | 2.3268
G 7.4139 | 0.6675 | 2.5444
NSST 3.45

B 7.0846 | 0.8232 | 1.6666
avg 7.3151 | 0.7214 | 2.1793
R 7.3762 | 0.6770 | 2.4767
G 7.2498 | 0.7401 | 2.9766

NSCT-PCNN 104. 16
B 7.0446 | 0.6641 | 1.7224
avg 7.2235 | 0.6937 | 2.3919
R 7.5346 | 0.0842 | 4.3756

R3] G 7.3059 | 0.0511 | 5.9366 1102. 09

B 7.5530 | 0.2200 | 2.2075 '

avg 7.4645 | 0.1184 | 4.1732
R 7.6781 | 0.0561 | 3.6207
G 7.4224 | 0.0465 | 4.6463

Proposed method 556.58
B 7.4968 | 0.1219 | 2.3719
avg 7.5324 | 0.0748 | 3.5463
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