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Background Clutter Metric Based on Optimal Response Threshold
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Abstract As the previous clutter metrics have such problems as extracting the weight value from the fixed
experience and taking no consideration of the human visual response, they cannot measure the background clutter
accurately. We propose a new clutter metric, in which the optimal response threshold is introduced to simulate the
adaptability of the human eye to the clutter response. The optimal response threshold is also used to evaluate the
effect of the background similarity on the target acquisition performance so as to measure the clutter. The proposed
metric is tested by the Search_2 database. The testing results demonstrate that the target acquisition performance
prediction based on the clutter metric is in accordance with the subjective data. The mean square error of the target
detection probability is 0.0835, and the correlation coefficients are 0.7124 and 0.7444; the square mean error of the
target false alarm rate is 0.0691, and the correlation coefficients are 0.7874 and 0.6753; the square mean error of
the target search time is 3.2321, and the correlation coefficients are 0.7630 and 0.7710.
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Fig. 2 Two-dimensional root mean square error surface Fig. 3 Contours of root mean square error surface
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Table 1 Fitting and correlation parameter values of subjective data based on target detection probabilities of different clutter metrics

Metric Parameter

Xso E RMSE PLCC SRCC

SV 3.8739 4.0679 0.1513 0.4196 0.6432

POE 121.3247 0.7772 0.1387 0.4446 0.6398

TSSIM 0.2529 —3.9987 0.1357 0.5799 0.7100

CSFCuys 0.0058 0.9908 0.1352 0.5831 0.7174

ORT 160.2000 3.0910 0.0835 0.7124 0.7444
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Table 2 Fitting and correlation parameter values of subjective data based on target false alarm rates of different clutter metrics

. Parameter
Metric -
X E RMSE PLCC SRCC
8\% 5.9179 2.6791 0.0762 0.5924 0.5366
POE 4.5127 0.7856 0.0821 0.6180 0.5541
TSSIM 0.7002 15.7001 0.0830 0.6910 0.5450
CSFCys 0.0002 0.4260 0.0809 0.5676 0.6372
ORT 113.2000 2.0180 0.0691 0.7874 0.6753
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1011004-5



n
¥

{5

#3 HTHR

B Sk i F b 48 R ) 3 A5 B9 S L B9 S S R AR e S R

Table 3 Fitting and correlation parameter values of subjective data based on target search time of different clutter metrics

Metri Parameter
etric
x y RMSE PLCC SRCC
SV 8.3006 —2.0684 3.9075 0.4635 0.6583
POE 995.5600 58.4036 3.8601 0.6156 0.7505
TSSIM 0.5255 —0.7245 3.2510 0.4230 0.7562
CSFCys 0.9765 0.0839 4.3520 0.5302 0.6356
ORT 1480.0000 —119.7000 3.2321 0.7630 0.7710
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