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Abstract: To improve the accuracy of image quality assessment, a full-reference image quality assessment
(IQA) model is proposed based on the phase consistency of color appearance scale. First, the image struc-
ture information is extracted from vividness, which is an index of color appearance in the CIELAB color
space, to obtain a color appearance-based phase consistency value. Subsequently, the contrast similarity
map 1s calculated using the root-mean-square method to obtain the chroma similarity map through the color
channel of the color space. Finally, the three image features of phase consistency, contrast, and chroma-
ticity are combined, and the standard deviation method is used for pooling. Consequently, the full-refer-
ence IQA computing model is realized. To verily the reliability of this model, experiments were conducted
on distorted images in four common image databases, whereby prediction accuracy, computational com-
plexity, and generalization were determined based on four criteria. In the experimental results, the Pear-

son linear correlation coefficient of this model was the lowest for TID2013 at 0. 8781 and highest for LIVE
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at 0.9616. The Spearman rank correlation coefficient was the lowest for TID2013 at 0. 8592 and highest

for LIVE at 0. 9653. Compared with many existing methods, the proposed IQA model has higher predic-

tion accuracy for visual relationships.

Key words: image quality assessment; phase consistency; chrominance operator; deviation summation

pool; contrast similarity
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Fig. 5 SROCC of different C, and C values on four benchmark databases
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Tab. 2 Performance comparison of different IQA models in four databases
Database Criteria ~ SSIM ~ VIF~ MAD FSIMc GMSD VSI  GSM RVISM CVSS CAGS Proposed
SROCC 0.7417 0.6769 0.7807 0.8510 0.8044 0.8965 0.7946 0.6757 0.8069 0.8316 0.859 2
KROCC 0.5588 0.5147 0.6035 0.6665 0.6339 0.7183 0.6255 0.5146 0.6331 0.6469 0.6738
Hbz01s PLCC 0.7895 0.7720 0.8267 0.8769 0.8583 0.9000 0.8464 0.7825 0.8406 0.8445 0.8781
RMSE 0.7608 0.7880 0.6975 0.5959 0.6360 0.5404 0.6603 0.7719 0.6715 0.6639 0.5932
SROCC 0.7749 0.7491 0.8340 0.8840 0.8907 0.8979 0.8504 0.7375 0.8961 0.8231 0.8916
KROCC 0.5768 0.5860 0.6445 0.6991 0.7092 0.7123 0.6596 0.5628 0.9580 0.6289 0.7040
T1Dz008 PLCC 0.7732 0.8084 0.8308 0.8762 0.8788 0.8762 0.8422 0.7954 0.5956 0.8091 0.8868
RMSE 0.8511 0.7899 0.7468 0.6468 0.6404 0.6466 0.7235 0.8133 0.7215 0.7886 0.6201
SROCC 0.8756 0.9195 0.9466 0.9310 0.9570 0.9423 0.9108 0.8979 0.9580 0.9198 0.9505
. KROCC 0.6907 0.7537 0.7970 0.7690 0.8129 0.7857 0.7374 0.7234 0.8406 0.7487 0.8009
€s1Q PLCC 0.8613 0.9277 0.9502 0.9192 0.9541 0.9279 0.8964 0.9236 0.9589 0.9014 0.9537
RMSE 0.1334 0.0980 0.0818 0.1034 0.0786 0.0979 0.1164 0.1007 0.0745 0.1137 0.0790
SROCC 0.9479 0.9636 0.9669 0.9645 0.9603 0.9524 0.9561 0.9600 0.9672 0.9734 0.9653
KROCC 0.7963 0.8282 0.8421 0.8363 0.8268 0.8058 0.8150 0.8203 0.8406 0.8658 0.8356
LIVE PLCC 0.9449 0.9604 0.9675 0.9613 0.9595 0.9482 0.9512 0.9570 0.9651 0.9640 0.9616
RMSE 8.9455 7.6137 6.9073 7.5296 7.6937 8.6816 8.4327 7.9274 7.1573 8.3251 7.4983
SROCC 0.7942 0.7646 0.8405 0.8847 0.8544 0.9100 0.8452 0.7638 0.8751 0.8588 0.896 4
WEF KROCC 0.6108 0.6049 0.6702 0.7101 0.7022 0.7366 0.6732 0.6006 0.7115 0.6828 0.7300
PLCC 0.8140 0.8261 0.8619 0.8928 0.8892 0.9033 0.8650 0.8307 0.8893 0.8575 0.9010
SROCC 0.8350 0.8273 0.8821 0.9076 0.9031 0.9223 0.8780 0.8178 0.9080 0.8870 0.9167
HEFY) KROCC 0.6557 0.6707 0.7218 0.7427 0.7457 0.7555 0.7094 0.6553 0.7531 0.7226 0.753 6
PLCC 0.8422 0.8671 0.8938 0.9084 0.9127 0.9131 0.884 1 0.8646 0.9152 0.8798 0.9201
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Tab. 3 SROCC values of IQA

model under different distortion types

Database  Type SSIM  VIF  MAD FSIMc GMSD VSI GSM RVISM CVSS CAGS Proposed

AGN 0.8671 0.8994 0.8843 0.9101 0.9462 0.9460 0.9064 0.8645 0.9401 0.9359 0.9325

ANC 0.7726 0.8299 0.8019 0.8537 0.8684 0.8705 0.8175 0.8124 0.8639 0.8653 0.8434

SCN  0.8515 0.8835 0.8911 0.8900 0.9350 0.9367 0.9158 0.8412 0.9077 0.9276 0.9119

MN 0.7767 0.8450 0.7380 0.8094 0.7075 0.7697 0.7293 0.8228 0.7715 0.7526 0.7815

HFN 0.8634 0.8972 0.8876 0.9040 0.9162 0.9200 0.8869 0.8837 0.9097 0.9159 0.9080

IN 0.7503 0.8537 0.2769 0.8251 0.7637 0.8741 0.7965 0.8823 0.7457 0.8361 0.7814

QN 0.8657 0.7854 0.8514 0.8807 0.9049 0.8748 0.8841 0.7519 0.8869 0.8718 0.8993

GB  0.9668 0.9650 0.9319 0.9551 0.9113 0.9612 0.9689 0.9742 0.9348 0.9614 0.9268

DEN 0.9254 0.8911 0.9252 0.9330 0.9525 0.9484 0.9432 0.8947 0.9427 0.9466 0.946 6

JPEG 0.9200 0.9192 0.9217 0.9339 0.9507 0.9541 0.9284 0.9306 0.9521 0.9585 0.9463

JP2K  0.9468 0.9516 0.9511 0.9589 0.9657 0.9706 0.9602 0.9521 0.9587 0.9620 0.9547

JGTE 0.8493 0.8409 0.8283 0.8610 0.8403 0.9216 0.8512 0.8434 0.8613 0.8644 0.8832
TIbz01s J2ZTE 0.8828 0.8761 0.8788 0.8919 0.9136 0.9228 0.9182 0.8854 0.8851 0.9250 0.8805
NEPN 0.7821 0.7720 0.8315 0.7937 0.8140 0.8060 0.8130 0.7502 0.8201 0.7833 0.8318

Block 0.5720 0.5306 0.2812 0.5532 0.6625 0.1713 0.6418 0.6037 0.5152 0.6015 0.6620

MS 0.7752 0.6276 0.6450 0.7487 0.7351 0.7700 0.7875 0.6079 0.7150 0.7441 0.7107

CTC 0.3775 0.8386 0.1972 0.4679 0.3235 0.4754 0.4857 0.1526 0.2940 0.4514 0.3147

CCS 0.4141 0.3099 0.0575 0.8100 0.294 8 0.2748 0.3578 0.3994 0.2614 0.3711 0.5840

MGN 0.7803 0.8468 0.8409 0.8569 0.8886 0.9117 0.8348 0.8233 0.8799 0.8700 0.8688

CN  0.8566 0.8946 0.9064 0.9243 0.9298 0.9121 0.9124 0.8984 0.9351 0.9168 0.9345

LCNI 0.9057 0.9204 0.9443 0.9485 0.9629 0.9564 0.9563 0.9156 0.9629 0.9574 0.9656

ICQD 0.8542 0.8414 0.8745 0.8815 0.9102 0.8839 0.8973 0.8036 0.9108 0.9060 0.906 1

CHA 0.8775 0.8848 0.8310 0.8925 0.8530 0.8906 0.8823 0.9154 0.8523 0.8768 0.8577

SSR  0.9461 0.9353 0.9567 0.9576 0.9683 0.9628 0.9668 0.9439 0.9605 0.958 0 0.960 3

AGWN 0.8974 0.9575 0.9541 0.9359 0.9680 0.9636 0.9440 0.9377 0.9670 0.9652 0.9490

JPEG 0.9546 0.9705 0.9615 0.9664 0.9650 0.9618 0.9632 0.9599 0.9689 0.9573 0.968 2

. JP2K  0.9606 0.9672 0.9752 0.9704 0.9720 0.9694 0.9648 0.9693 0.9777 0.9545 0.9730
819 AGPN 0.8922 0.9511 0.9570 0.9370 0.9500 0.9638 0.9387 0.9319 0.9516 0.9492 0.9326
GB  0.9609 0.9745 0.9602 0.9729 0.9710 0.9679 0.9589 0.9715 0.9789 0.9574 0.9754

GCD  0.7922 0.9345 0.9207 0.9438 0.9040 0.9504 0.9354 0.8792 0.9324 0.9273 0.9274

JP2K  0.9614 0.9696 0.9676 0.9724 0.9710 0.9604 0.9700 0.9622 0.9719 0.9822 0.9707

JPEG 0.9764 0.9846 0.9764 0.9840 0.9780 0.9761 0.9778 0.9822 0.9836 0.9836 0.9804

LIVE AWGN 0.9694 0.9858 0.9844 0.9716 0.9740 0.9835 0.9774 0.9692 0.9809 0.9837 0.9669
GB  0.9517 0.9728 0.9465 0.9708 0.9570 0.9527 0.9518 0.9643 0.9662 0.9641 0.9689

FFE  0.9556 0.9650 0.9569 0.9519 0.9420 0.9430 0.9402 0.9581 0.9592 0.9633 0.9680
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