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Image fusion algorithm based on wavelet transform”

Wang Hong-mei, Zhang Ke, Li Yan-jun

(College of Astronautics, Northwestern Polytechnical University,Xi'an 710072,China)

Abstract: An improved image fusion algorithm based on wavelet transform is presented. The image
is decomposed into high -frequency image and low -frequency image.The maximum absolute value within
the window of high -frequency image is used as an activity measure associated with the center pixel to get
the fused high-frequency image. The quality of the blocks within the low-frequency image is measured to

determine the fused low -frequency image. The experimental result shows that clarity and contrast of the

fused image are improved. The proposed algorithm is verified effective for image fusion.
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Tab.1 Coefficients of wavelet filter

Filter
name

Coefficients of filter

LoD -01768 035336 1.0607 03536 -0.1768 0 0

Hi_D 0 0 -0.3536 0.7071 -0.3536 0 0
Lo R 0 0 0 03536 0.7071 03536 0
Hi_R 0 -0.1768 -0.3536 1.0607 -0.3536 -0.1768 O
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(a) RIigE®1
(a) Original image 1

(b) R E & 2
(b) Original image 2
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(¢) Fusion result by method 1  (d) Fusion result by method 2
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Fig.1 Fusion result of multi-focus images

(a) LA5HEK (b) T RAEHEK
(a) Thermal infrared image (b) Visual image

(c) HFE1BANBEER ) HTE2H/IMMELER
(c) Fusion result by method 1 (d) Fusion result by method 2
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Fig.2 Fusion result of thermal infrared image and visual image
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Tab.2 Performance comparison between method
1 and method 2 used in Fig.1

Guideline for Entro Spatial Mean  Standard
evaluation Py frequency gradient deviation
Method 1 5.0298 14.171 5.2919 45.094
Two level
Method 2 5.0677 15.573 5.6911 46.949
Method 1  5.0678 15.359 5.6585 46.17
Three level
Method 2 5.0749 15.651 5.6947 46.743
Method 1 5.0866 156 5.6961 46.792
Four level
Method 2 5.0746 15.653 5.7025 47.034
Method 1 5.1004 15.646 5.6992 47.115
Five level
Method 2 5.097 15.645 5.7035 47.405
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Tab.3 Performance comparison between method
1 and method 2 used in Fig.2

Guideline for Spatial Mean  Standard
. Entropy . -
evaluation frequency gradient deviation
Method 1 4.0955 6.1987 3.3107 16.968
Four level
Method 2 4.3666 6.372 3.3863 28.564
Method 1  4.1693 6.2945 3.3555 19.1
Five level
Method 2 4.3618 6.3729 3.3867 28.509
Method 1 4.2764 6.3427 3.3733 22.49
Six level
Method 2 4.4069 6.3671 3.3835 29.213
Method 1  4.3122 6.3338 3.3682 23.87
Seven level
Method 2 4.3991 6.3552 3.3758 28.238
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