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No-reference Color Noise Images Quality Assessment Without Learning

YANG Yun-shuo and SANG Qing-bing

School of Internet of Things Engineering, Jiangnan University, Wuxi,Jiangsu 214122, China
Abstract Noise is one of the most common and varied types of distortion,but there are few studies on the noise types other than
Gaussian noise. This paper proposed a non-reference color noise image quality assessment method that can evaluate five kinds of
noise types without learning. The method is based on the quaternion singular value decomposition,and uses the relationship be-
tween the area enclosed by the reciprocal singular value curves of the image and the degree of the image distortion to derive a
quality index. The method almost requires very little prior knowledge of any image or distortion nor any process of training. Ex-
perimental results on four simulated databases show that the proposed algorithm delivers quality predictions that have high corre-
lation with human subjective judgments.and achieves better performance in comparison with the relevant state-of-the-art full-refe-
rence and non-reference quality metrics.
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Fig. 1 High frequency noise image in Tid2013 database
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Fig. 2 Reciprocal singular value curves of high-frequency noise

image in Tid2013 database
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Fig. 3 Reciprocal singular value curves of images of different

distortion types in Tid2013 database

Fig. 4 Reciprocal singular value curves of different distortion

types with the same distortion level images on Tid2013 database
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Table 2 SROCC of proposed algorithm using different block sizes on different databases

Database Type Size=8  Size=16 Size=32 Size=64 Size=128 Size=256 Size=512

CSIQ WN 0.9173 0.9161 0.9127 0.9087 0.9087 0.9023 0.8908

LIVE WN 0.9848 0.9838 0.9829 0.9826 0.9818 0.9761 0.8571

AGN 0.8869 0.8825 0.8803 0.8731 0.8854 0.8269 0.8629

ANC 0.8982 0.8948 0.8947 0.9020 0.8927 0.8699 0.8843

TID2008  HEN  0.9510  0.9512  0.9506  0.9476  0.9393 0.9254 0.9489

IN 0.7442 0.8162 0.8810 0.9194 0.9297 0.9343 0.9495

AGN 0.9160 0.9117 0.9058 0.9008 0.904 6 0.8514 0.8898

. ANC 0.8862 0.8839 0.8882 0.8855 0.8779 0.8685 0.8951

TID2013 HEN  0.9428  0.9430  0.9431  0.9413  0.9394 0.9295 0.9513

IN 0.7479 0.8126 0.8777 0.9140 0.9280 0.9298 0.9468

Avg. 0.8875 0.8996 0.9117 0.9175 0.9188 0.9014 0.9077
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Table 3 KROCC of proposed algorithm using different block sizes on different databases

Database Type Size=8  Size=16 Size=32 Size=64 Size=128 Size=256 Size=512

CSIQ WN 0.7394 0.7366 0.7294 0.7199 0.7215 0.7145 0.6955

LIVE WN 0.8975 0.8933 0.8900 0.8902 0.8870 0.8696 0.6740

AGN 0.6904 0.6855 0.6839 0.6762 0.6908 0.6249 0.6811

ANC 0.7066 0.7042 0.7062 0.7175 0.7005 0.6657 0.6965

TID2008  4EN  0.8015  0.8043  0.8035  0.7975  0.7776 0.7517 0.7970

IN 0.5514 0.6246 0.7023 0.7585 0.7767 0.7727 0.8022

AGN 0.7417 0.7360 0.7267 0.7213 0.7247 0.6516 0.7107

ANC 0.7038 0.7025 0.7110 0.7038 0.6911 0.6759 0.7141

TID2013  HpN 0.7988  0.8022  0.8032  0.7939  0.7942 0.7746 0.8177

IN 0.5645 0.6350 0.7011 0.7468 0.7711 0.7688 0.8060

Avg. 0.7196 0.7324 0.7457 0.7526 0.7535 0.7270 0.7395
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Table 4  PLCC of proposed algorithm using different block sizes on different databases
Database Type Size=8  Size=16 Size=32 Size=64  Size=128 Size=256 Size=512
CSIQ WN 0.9231 0.9223 0.9195 0.9178 0.9142 0.9082 0.8963
LIVE WN 0.9766 0.9245 0.9718 0.9306 0.9656 0.9077 0.7270

AGN 0.8929 0.8869 0.8833 0.8753 0.8847 0.8283 0.8589

TID2008 ANC 0.9074 0.9054 0.9020 0.9008 0.8979 0.8600 0.8852
HFN 0.9662 0.9642 0.9624 0.9613 0.9569 0.9342 0.9638

IN 0.7404 0.8049 0.8706 0.9158 0.9292 0.9251 0.9406

AGN 0.9211 0.9156 0.9111 0.9076 0.9111 0.8631 0.8942

. ANC 0.9059 0.9029 0.9043 0.8991 0.8900 0.8853 0.9042
Tibzots HFN 0.9700 0.9694 0.9692 0.9688 0.9668 0.9553 0.9736
IN 0.7540 0.8087 0.8715 0.9065 0.9201 0.9266 0.9404

Avg. 0.8958 0.9005 0.9166 0.9184 0.9237 0.8994 0.8984

# 5 AEANIF GBI R L 8 R R R B /N it AR 3OS i ) RMSE fH
Table 5 RMSE of proposed algorithm using different block sizes on different databases

Database Type Size=8  Size=16 Size=32 Size=64 Size=128 Size=256 Size=512
CSIQ WN 0.0645 0.0648 0.0660 0.0666 0.0680 0.0702 0.0744
LIVE WN 4.7270 8.3782 5.1842 8.0486 5.7192 9.2238 15.0943

AGN 0.2751 0.2823 0.2864 0.2954 0.2848 0.3423 0.3129

- ANC 0.2150 0.2172 0.2209 0.2222 0.2252 0.2611 0.2380

11bz008 HFN 0.2472 0.2542 0.2602 0.2641 0.2783 0.3419 0. 2555
IN 0.3442 0.3039 0.2519 0.2056 0.1893 0.1944 0.1738

AGN 0.2760 0.2851 0.2922 0.2977 0.2923 0.3582 0.3175

TID2013 ANC 0.2477 0.2513 0.2496 0.2560 0.2666 0.2720 0.2497
HEFN 0.2466 0.2494 0.2500 0.2516 0.2595 0.3001 0.2318

IN 0.3857 0.3454 0.2880 0.2480 0.2301 0.2208 0.1996

Avg. 0.7029 1.0632 0.7349 1.0156 0.7813 1.1585 1.7148
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Table 6 Runtimes of proposed algorithm using different block sizes
(R 2 )
Size 8 16 32 64 128 256 512
Time 69.7884 43.1694 21.0169 11.5998 9.8364 8.4241 36.1914
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Table 7 SROCC of different distortion types images on different databases
DB Type Proposed IR

NQM IFC VIF SSIM MSSIM IWSSIM FSIM SSVD
CSIQ WN 0.9087 0.9384 0.8431 0.9575 0.8974 0.9471 0.9380 0.9262 0.9474
LIVE WN 0.9818 0.9595 0.8743 0.9688 0.9138 0.9398 0.9405 0.9331 0.9545
AGN 0.8854 0.7679 0.5806 0.8797 0.8107 0.8086 0.7869 0.8566 0.8955
. ANC 0.8927 0.7490 0.5460 0.8757 0.8029 0.8054 0.7920 0.8527 0.8208
Tibz008 HEFN 0.9393 0.9015 0.7318 0.9075 0.8729 0.8694 0.8662 0.9093 0.9113
IN 0.9297 0.7616 0.5345 0.8327 0.6732 0.6907 0.6464 0.7452 0.7005
AGN 0.9046 0.8171 0.6612 0.8994 0.8671 0.8646 0.8438 0.8973 0.9221
ANC 0.8779 0.7403 0.5352 0.8299 0.7726 0.7730 0.7515 0.8208 0.8289
Tibzots HFN 0.9394 0.8700 0.7406 0.8972 0.8634 0.8604 0.8553 0.8984 0.8995
IN 0.9280 0.7907 0.6408 0.8537 0.7503 0.7629 0.7281 0.8072 0.7671

Count 7 0 0 1 0 0 0 0 2
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Table 8 SROCC of white noise images on CSIQ and LIVE databases
NR
DB Proposed CORNIA- CORNIA- .
BIQI DIIVINE BLIINDS-II 10000 100 BRISQUE ILNIQE HOSA diplQ GLBP
CSIQ 0.9087 0.8750 0.9034 0.9368 0.8080 0.6196 0.9379 0.8692 0.9192 0.9040 —
LIVE 0.9818 0.9640 0.9813 0.9471 0.9568 0.9241 0.9800 0.9746  0.9729 0.9750 0.9740
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Table 9 SROCC of different distortion types images on TID2013 database
NR

Type Proposed . . . CORNIA CORNIA . . . . - N -
DIIVINE BLIINDS-11 10000 100 BRISQUE GM-LOG ILNIQE HOSA RANKIQA MEON
AGN 0.9046 0.7560 0.7142 0.3408 0.5591 0.6300 0.7808 0.8909 0.8529 0.6670 0.8130
ANC 0.8779 0.4640 0.7282 —0.1962 0.1865 0.4235 0.5881 0.8231 0.6250 0.6200 0.7220
HFN 0.9394 0.7940 0.8523 0.6071 0.7143 0.7754 0.8892 0.8811 0.9046 0.7600 0.9110
IN 0.9280 0.7040 0.6641 —0.0138 0.2945 0.6692 0.6593 0.8023 0.7746 0.7360 0.9010
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