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Abstract
choosing, parameter optimizing and the like.

Image fusion performance evaluation aims at providing an efficient and accurate method for the fusion model
By analyzing the mechanism of existing metrics in theory and testing
the performance of metrics and correlations with each other experimentally, the paper presents an effective metric set
selection strategy. First of all, existing metrics are classified into three categories: statistics-based, information-based and
human-visual-system based classes; secondly, we enumerate the classical or the latest metrics for each class. In addition,
we test the performance of objective evaluating metrics in terms of correct ranking by running on a standard data set,
and the results indicate that human-visual-system based metrics are superior to others. Finally, we explore correlations
among metrics using Spearman correlation coefficient. Experimental results indicate that we can choose a proper objective

evaluating metric set by means of performances and correlations of metrics.
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Fig.1 Two artificial images
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Table 2  Parameter settings
BAIRFR ZHUH
T M 23] a=15
QI3 block_size = 11
QLA block_size = 11
Q[EIS] block_size = 11, o = 0.5,
edge_operator = “sobel”
p = [0.465,0,0.070, 0.465],
VIFFIo

0% =0.005, N = 4
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Fig.2 CR of metrics
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(a) WEHZ A
(a) Original image A

(b) W4 B
(b) Original image B

(c) LP iK%
(c) Fused image by LP

(d) DWT Rt K5
(d) Fused image by DWT

(e) PCA &I
(e) Fused image by PCA

(f) MP & B
(f) Fused image by MP

(g) SIDWT fi& K%
(g) Fused image by SIDWT

(h) GP & E%
(h) Fused image by GP

K3 PG ARG

Fig.3 Original images and fused images
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Table 3 Correlation coefficients of objective evaluating metrics
SD IE  AG cc MI  MSE SF QE, TMI SSIM Q@ Qw Qm VIFF
SD 1.000 0.826 0.554 —0.745 —0.255 0.892 0.621 0.149 —-0.149 -0.548 —-0.211 —-0.176 —0.164 —0.626
IE 0.826 1.000 0.706 —0.673 —0.439 0.804 0.730 0.132 0.046 —-0.480 —-0.162 —0.121 —0.139 —-0.583
AG 0.554 0.706 1.000 —0.490 -—-0.718 0.532 0.911 0.066 0.199 -0.314 —-0.169 -0.093 —0.143 —0.452
cC —-0.745 —0.673 —0.490 1.000 0.336 —0.903 —0.486 0.114 0.109 0.846 0.511  0.510 0.453 0.659
MI —0.255 —0.439 —0.718 0.336 1.000 —-0.272 —0.636 —0.042 —0.243 0.196 0.098 0.015 0.054 0.242
MSE 0.892 0.804 0.532 —0.903 —0.272 1.000 0.569 0.045 —0.148 —0.716 —0.359 —0.342 —0.293 —0.682
SF 0.621 0.730 0.911 —-0.486 —0.636 0.569 1.000 0.125 0.114 —-0.308 —0.143 —0.078 —0.108 —0.454
iy 0.149 0.132  0.066 0.114 —0.042 0.045 0.125 1.000 0.077 0.309 0.735 0.732 0.781 0.072
TMI —0.149 0.046 0.199 0.109 —0.243 —0.148 0.114 0.077 1.000 0.188 0.115 0.129  0.058 0.153
SSIM —0.548 —0.480 —0.314 0.846 0.196 —0.716 —0.308 0.309 0.188 1.000 0.594 0.611 0.562 0.490
Q —0.211 —-0.162 —0.169 0.511 0.098 —0.359 —-0.143 0.735 0.115 0.594 1.000 0.944 0.883 0.418
Qw —0.176 —0.121 —0.093 0.510 0.015 —0.342 —-0.078 0.732 0.129 0.611 0.944 1.000 0.901 0.355
Qe —0.164 —0.139 —0.143 0.453 0.054 —0.293 —0.108 0.781 0.058 0.562 0.883 0.901 1.000 0.324
VIFF —-0.626 —0.583 —0.452 0.659 0.242 —-0.682 —0.454 0.072 0.153 0.490 0.418 0.355 0.324 1.000
Pt X
WA 2 MR R 0 =28 BTG Re k) | 5
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Fig.4 Metric groups
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