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Abstract: A dual-band infrared image fusion algorithm for human visual systems is put forward.

First, the source images are decomposed into the multi-scale and multidirectional subbands by using

a nonsubsampled contourlet transform method. Then, the highpass subband is fused by selecting the

maximum absolute operator and the lowpass subbands is fused by using a method based on region

variance. Finally, the fused image is obtained through image reconfiguration. A fusion experiment is

made on the dual-band infrared images collected. The method is compared with the gradient pyramid

transform and the wavelet transform in fusion effectiveness. The experimental result shows that this

dual-band infrared image fusion algorithm for human visual systems is effective and feasible. It can

obtain better fusion effectiveness than the common algorithms.
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4�L=IJ  (Multiscale Geometric Analysis,
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Contourlet JK – F#TW Contourlet JK (non-

subsampled contourlet transform, NSCT) � NSCT
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directional filter bank, NSDFB) � NSCT JK
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EX(x, y) =
∑

(x,y)∈R

ω(m, n)(cX
j (x + m, y + n))2 (1)

*?"hgf�

VX(x, y) =
∑

(x,y)∈R

(cX
J (x + m, y + n) − c̄)2 (2)

U�
 X �*?��W A F B *?��+eW

Bgf�

λX(x, y) = EX(x, y)VX (x, y)/(EA(x, y)VA(x, y)

+ EB(x, y)VB(x, y)) (3)
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cF
j (x, y) =

{
cA
j (x, y), λA(x, y) ≥ λB(x, y)

cB
j (x, y), λA(x, y) < λB(x, y)
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dB
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j,k(x, y)|
(5)
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√√√√√M−1∑
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[F (m, n) − F̄ ]2

M × N
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PSNR = 10 log10
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[R(m, n) − F (m, n)]2
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C:dh4m=RjX"# (Gradient pyra-

mid, GRA)
lÆ[�JK (Discrete wavelet trans-
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A�%�B  ���/id�Tq�Lrs"

Bkt3Xl��
 (3[� 256×256)�Tq/

iRdh@�4��� (1) 3.7∼4.2 µm ��� (2)

4.6∼4.85 µm ����n[AC� 2 $\�
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VAR PSNR H MAB
F

^p A 42.0302 13.0838 6.1318 /

^p B 40.1015 14.5005 5.6379 /

GRA 43.7743 15.3540 6.2316 2.6734

DWT 44.5352 14.8123 6.3009 2.7980

zstw 48.9904 15.9338 6.5984 3.2067
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