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Abstract: This paper considers the problem of quality assessment of image fusion result. A novel similarity-based
measure for the performance of image fusion is proposed. From human visual features, this measure evaluates the
similarity of the gradient fields between the source image and fused image. Compared with the existing
similarity-based measures, the proposed one has an omnidirectional recognition ability; Compared with the mutual
information method, it is more consistent with the human perception nature as it considers only the local image
variations. Experimental results show that the proposed measure can evaluate the image fusion performance
satisfactorily and is also perceptually meaningful.
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Table1l Objective measurements of fusion results in Fig.1
1 1
O’ apir OusiF OXyedeas MI
DWT 0.5910 0.4071 0.5010 1.954 8
CMWCV 0.6347 0.5088 0.597 1 1.923 1
* http://www.spaceimage.com
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(b) IKONOS B/W image
(b) IKONOS

(a) Luminance of IKONOS color image
(a) IKONOS

(c) Fusion result by DWT (d) Fusion result of CMWCV
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(c) DWT (d) CMWCV
Fig.1 Image fusion of DAM Itaipu, obtained by IKONOS
1 IKONOS Itaipu
32 2
2 (MRI), Tl (PD)
2(a) 2(b) 2(c) 2(d) DWT CMWCYV, 3.1 ) ;0 2(e) 2(f)
2(g) 2(d) , 1% (SPN) 1 0.01
N(1,0.0)(MWGN) 0.01 N(0,0.01)(AWGN). 2(h) (6]
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(b) MRI-PD

(¢) DWT-SPN () DWT-MWGN (g) DWT-AWGN (h) Contrast-n
Fig.2 Image fusion of brain MRI
2 MRI
Table2 Objective measurements and perceptual rank of fusion results in Fig.2
2 2
Q"n1F OQupir Oxydess MI PR
CMWCV 0.639 7 0.2210 0.704 5 23316 1.437 5
DWT 0.509 0 0.183 5 0.538 9 2.100 4 1.8125
DWT-SPN 0.3659 0.138 7 0.512 8 2.0592 28125
DWT-MWGN 0.287 5 0.106 1 0.464 4 2.058 8 43570
DWT-AWGN 0.179 2 0.040 7 0.388 6 1.9359 5.187 5
Contrast-1 0.292 3 0.027 1 0.400 5 1.329 9 53750
3.3 3
s / . pepsi
CT-MR - gun”™"", DWT - cMwcev , /
(N=8), 10 . ,
, 3. , (pepsi)
(CT-MR), - , /
ok gun,pepsi http://www.eecs.lehigh.edu/image_fusion.htm. CT-MR http://www.imagefusion.org
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Table3 Objective measurement Q57 and perceptual rank of some fusion results

3 Ounir
Fusion result [T PR
DWT fusion 0.358 5 1.9
CT-MR CMWCV fusion 0.789 2 1.1
Pensi DWT fusion 0.480 8 1.9
P CMWCYV fusion 0.583 8 1.1
Gun DWT fusion 0.642 5 2.0
CMWCYV fusion 0.762 5 1.0
3.4 4
s N Oupir
- 2 : R
s N (2,4,6,...,16}(pixels),
Oupir> 4
k 3 3 5 Oupir
1 — ' 22 Ounir
i e —— N N , 2
- . - 6 : N=16
Fig.3  Qupr vs block size N Nz16
3 Our ) ,
, N ,
N

Table4 Objective measurement Q7 of fusion results in Fig. 2 with different block size N

4 N 2 Ounr
N=2 N=4 N=6 N=8 N=10 N=12 N=14 N=16
CMWCV 0.1255 02225 02274 02210 02170 02126 0.2030 0.2019
DWT 0.1112 01581 0.1714 0.1835 01932 02043 02021 02050
DWT-SPN 0.1055 0.1361  0.1398  0.1387 0.1412 0.1412  0.1357 0.1374
DWT-MWGN 0.0810 0.0949 0.0980 0.1061 0.1134 0.1231 0.1168 0.1228
DWT-AWGN 0.0232  0.0389 0.0403  0.0407 0.0415 0.0424 0.0402 0.0406
Contrast- 0.0093 0.0135 0.0209 0.0271 0.0375 0.0387 0.0398  0.043 |
4
, T ; /
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