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Pooling strategy for full-reference IQA via general means
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Abstract: In order to design a full-reference objective Image Quality Assessment (IQA) algorithm that
consistent with subjective evaluation. Based on local feature extracted according to different
algorithms and nonlinear properties of generalized means strategy, two pooling strategies were
proposed to promote the ability to evaluate Structural Similarity Image Measurement (SSIM),
Gradient Structural Similarity Image Measurement (GSSIM) and Feature Similarity Index (FSIM).
Numerical test was conducted in TID2008 and TID2013 database, selections of various distortion non-
linear parameters as well as the changes of non-linear parameters among different distortion types were
discussed. The results show that the application of general means strategies could promote the
effectiveness of IQA algorithm. 4 kinds of objective evaluation indexes, which are Spearman’s Rank-
Order Correlation Coefficient (SROCC), Kendall’s Rank-Order Correlation Coefficient (KROCC),
Pearson’s Linear Correlation Coefficient (PLLCC) and the Root Mean Square Error (RMSE), indicate
that the algorithm proposed herein is superior to the existing algorithm, proves the consistency with
human visual system.
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Fig. 2 SROCC varies with parameter r
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Tab.1 Performance comparison of IQA metrics on 2 benchmark databases
TID2008 TID2013
SROCC  KROCC PLCC RMSE SROCC  KROCC PLCC RMSE
SSIM' 0.7749  0.576 8 0.7732  0.8511 0.7417 0.5588 0.7895  0.7608
HM-SSIM!? 0.8085 0.6020 0.7826  0.8355 0.7699  0.5778  0.7974  0.7481
GM-SSIM1 0.8151 0.6235 0.8001 0.8050 0.7665 0.5869 0.8093 0.7283
GM-SSIM2 0.8133 0.6183 0.7871 0.8268 0.7825 0.5885 0.8021 0.740 4
GSSIM!! 0.8078 0.6064 0.8094 0.7880 0.7586 0.576 8 0.8179 0.7132
HM-GSSIM™] 0.7784  0.5819  0.7879  0.826 4 0.7126  0.5295  0.5847  1.0057
GM-GSSIM1 0.8639 0.8662 0.8582 0.688 8 0.7919 0.6115 0.8515 0.6500
GM-GSSIM2 0.8035 0.6031 0.7910  0.807 8 0.746 6 0.5573  0.7968  0.7491
FSIM™ 0.8805 0.6946 0.8738  0.6525 0.8015 0.6289 0.8589  0.6349
HM-FSIM] 0.8932 0.7025 0.8723  0.6561 0.8088 0.6319 0.8528  0.647 2
GM-FSIM1 0.8996 0.7136 0.8838 0.627 8 0.8157 0.6439 0.8690 0.6133
GM-FSIM2 0.8995 0.7126 0.8826 0.6310 0.8137 0.6399 0.8649 0.6223
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