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Multiband fusion image evaluation method based
on correlation between subject and object
evaluation
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Abstract: It is difficult to select an appropriate evaluation index for current image fusion. In order to solve the prob-
lem, a synthesis evaluation index is proposed based on the correlation between subjective and objective evaluations.
First, a variety of fusion results are evaluated subjectively from the edge of clarity, natural sense, information and
comprehensive evaluation, respectively. Secondly, 14 commonly objective indexes are used to evaluate the fusion
results. Then, the subjective and objective results are normalized, and the Spearman correlation coefficient is used
to analyze the correlation between the four subjective evaluations and each objective evaluation. Finally, according
to the correlation, a comprehensive index is constructed through 14 objective indexes in 4 aspects. The experimental
results show that the synthesis index is more relevant to subjective evaluation than the individual evaluation index
and any other comprehensive indexes.

Keywords: image fusion; subjective evaluation; objective evaluation; Spearman correlation coefficient; comprehen-
sive index

DOI: 10.3969/j.issn.1003-501X.2017.09.006 Citation: Opto-Elec Eng, 2017, 44(9): 895-902

WiEHHA: 2017-05-30; UKEEKFEHER: 2017-07-13
*E-mail: 13835163417@163.com

895



OEE | Advances 20174, H44% , HIH

1 58 &5
[1]
v 7
JriEde i
i
T
B 1 AFHEAEREGHA.
Fig. 1 Basic idea of multiband fusion image evaluation method.
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Table 1 Subjective evaluation reference form.
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Fig. 2 Group 1 image to be evaluated. (a) RP fusion result. (b) NSCT fusion result. (c) PCA fusion result. (d) SVT fusion result. (e) AVG fusion
result. (f) LPSR fusion result. (g) SR fusion result. (h) DCNN fusion result.
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Fig. 3 Group 2 image to be evaluated. (a) RP fusion result. (b) NSCT fusion result. (c) PCA fusion result. (d) SVT fusion result. (e) AVG fusion

result. (f) LPSR fusion result. (g) SR fusion result. (h) DCNN fusion result.
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Table 2 Subjective evaluation results.

RP NSCT PCA SVT AVG LPSR SR DCNN
3.47 3.85 2.76 3.85 1.52 3.38 2.90 2.80
2.85 3.85 2.80 3.80 2.38 3.04 2.80 2.80

1 3.57 4.04 3.09 3.47 1.90 3.33 2.90 2.76
3.23 3.88 2.84 3.57 2.28 2.93 2.90 2.66
3.90 3.95 2.95 4.04 3.00 3.95 1.47 2.04
3.80 3.61 3.47 4.23 3.33 3.28 1.52 1.76

2 4.42 4.09 2.90 3.80 2.71 3.71 1.76 1.52
3.79 3.90 3.20 3.82 2.88 3.79 1.73 1.69
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Table 3 Average correlation coefficients and weight table of subjective and objective evaluation.
SD -0.033 -0.241 -0.073 -0.174 -0.050 -0.131 -0.059 -0.114
IE 0.147 -0.062 0.099 0.004 0.044 -0.034 0.039 0.002
AG 0.471 0.284 0.546 0.392 0.140 0.133 0.218 0.174
SF 0.420 0.248 0.511 0.356 0.125 0.116 0.204 0.158
C -0.017 -0.220 -0.090 -0.167 -0.025 -0.120 -0.073 -0.109
Ml -0.245 -0.395 -0.457 -0.426 -0.368 -0.215 -0.368 -0.278
PSNR -0.038 0.229 0.086 0.176 -0.058 0.107 0.034 0.078
CcC 0.128 0.274 0.017 0.152 0.038 0.128 0.007 0.067
SSIM 0.252 0.235 0.017 0.145 0.075 0.110 0.007 0.064
EIPV 0.295 0.129 0.099 0.130 0.088 0.060 0.039 0.057
VIFF 0.569 0.396 0.579 0.477 0.170 0.185 0.231 0.211
IFQI 0.298 0.044 0.158 0.083 0.089 0.021 0.063 0.037
WFQI 0.379 0.108 0.223 0.156 0.113 0.051 0.089 0.069
EFQI 0.393 0.189 0.170 0.183 0.117 0.088 0.068 0.081
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Fig. 4 Correlation coefficient between three comprehensive indexes and subjective evaluation. (a) Clarity of edge correlation coefficient.
(b) Natural sense correlation coefficient. (c) Information correlation coefficient. (d) Comprehensive evaluation correlation coefficient.
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Fig. 5 Correlation coefficient between three comprehensive indexes and subjective evaluation of validation experiment. (a) Clarity of

edge correlation coefficient. (b) Natural sense correlation coefficient. (c) Information correlation coefficient. (d) Comprehensive evaluation
correlation coefficient.
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Table 4 Average correlation coefficient of three methods.
MI
CMSVD 0.455 0.412 0.402 0.388
MSA 0.455 0.496 0.571 0.558
(21] 0.634 0.630 0.737 0.661
8 4 K5 BHEREZATE R RS ZIFNF AKX A
4 12 Table 5 Validation experiment average correlation coefficient of
three methods.
6 6 ) 22~30
CMSVD 0.258 0.342 0.217 0.318
4 MSA 0.138 0.078 0.019 0.113
3 0.478 0.657 0.456 0.653
MSA ““The bigger the
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