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No-reference image quality assessment in mutual information domain

Dong Hongping, Liu Lixiong
Beijing Key Laboratory of Intelligent Information Technology, School of Computer Science and Technology,
Beijing Institute of Technology, Beijing 100081, China

Abstract: Objective As research hotspot in recent years, no-reference (NR) image quality assessment has profound prac-
tical significance and broad application value. We present a new method of no-reference image quality assessment (IQA)
based on mutual information ( MIQA) . Method Original natural images and their corresponding normalized luminance
field and local standard deviation field are used as inputs. Self-correlated mutual information is used to quantify the correla-
tions between neighboring pixels of three categories of inputs, and the quantization results are used as features. In addition,
the multiscale analysis is introduced to obtain the mutual information features across two scales. The image distortion classi-
fier and quality prediction model are trained by using a support vector machine (SVM) on the LIVE image database and
conduct the NR IQA across multiple categories of distortions. Result We conduct the performance evaluation for our pro-
posed algorithm on the LIVE image database, the experimental results show that the mean correlation coefficient between
the quality judgment of this algorithm and the human subjective quality judgment is up to 0. 93, and the total classification
accuracy is up to 79% , delivering a performance which is competitive with the most popular full-reference (FR) /NR IQA
methods. Conclusion The method presented is different from the traditional NR IQA methods based on image trans-

forms. Since natural images are highly structured, we focus on the inherent correlations between neighboring pixels of natu-
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ral images, rather than the distribution of transformed coefficients, and obtain a good performance. Since the method presen-

ted is build without any image transforms and it is a global method, it has a relatively low time complexity.

Key words: self-correlation; mutual information; no-reference; image quality assessment; support vector machine
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Table 2 Median SROCC across 1 000 train-test trials

VIR JP2k JPEG NOISE BLUR FF ALL
PSNR 0.899 0 0.848 4 0.9835 0.8076 0.898 6 0.8293
SSIM 0.9510 0.9173 0.969 7 0.9513 0.9555 0.899 6
BIQI 0.8551 0.776 7 0.976 4 0.9258 0.769 5 0.7599
DIIVINE 0.9352 0.892 1 0.9828 0.955 1 0.909 6 0.917 4
BLIINDS-II 0.946 2 0.9350 0.963 4 0.9336 0.8992 0.933 1
MIQA 0.940 8 0.9259 0.9828 0.9572 0.8800 0.9333
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£3 1000 xKERMK R EEZ PCC FiE{E
Table 3 Median PCC across 1 000 train-test trials

LR AWIRES JP2k JPEG NOISE BLUR FF ALL
PSNR 0.8837 0.8515 0.9817 0.8006 0.8939 0. 808 1
SSIM 0.960 1 0.948 5 0.986 1 0.9537 0.961 6 0.9100
BIQI 0.8414 0.760 3 0.9732 0.9118 0.7342 0.7422
DIIVINE 0.9409 0.909 7 0.974 4 0.9393 0.9128 0.9116
BLIINDS-II 0.9493 0.9505 0.961 4 0.9375 0.9079 0.924 1
MIQA 0.9405 0.9276 0.9802 0.9515 0.8917 0.9232

&4 1000 ZiERWiL & E X RMSE HEfE
Table 4 Median RMSE across 1 000 train-test trials

BRI WIRES JP2k JPEG NOISE BLUR FF ALL
PSNR 7.564 1 8.3269 3.074 1 9.4289 7.3990 9.4973
SSIM 4.5389 5.0771 2.6584 4.6823 4.4855 6.6355
BIQI 13.787 1 17.0133 5.3804 9.6562 15.5515 15.9547
DIIVINE 8.5703 10. 607 0 5.2137 8.0663 9.6520 9.9347
BLIINDS-II 8.1730 7.765 8 6.5009 8.069 6 9.714 1 9.0473
MIQA 8.7890 9.3017 4.7553 7.2101 10. 180 6 9.1605

&S5 1000 ZERWL B EEEETEREIEIRIRAEE
Table 5 Standard deviation of SROCC, LCC and RMSE across 1 000 train-test trials
STD
IRVWIRES

SROCC PCC RMSE
PSNR 0.0249 0.056 6 2.5850
SSIM 0.009 6 0.014 4 0.4735
BIQI 0. 065 4 0. 066 3 1.5994
DIIVINE 0.0273 0.028 6 1.2705
BLIINDS-IT 0.0235 0.0247 1.1653
MIQA 0.0178 0.0184 1.1050

2.2 FiItEFHENRIEKRE
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A AR ) SROCC BME , 2 BEABR B A XTI A7 81 LAY
Bk BA AR SROCC 1A, B A5 KFH 95% .

M 6 Hn] LU I LA i, MIQA 5 vk R BEAE 4t
T EEAL T HAR S B2 5 B ad 18 5 i A
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Fig. 5 Box plot of SROCC distributions of the algorithms

across 1 000 train-test trials

FIAERYE B BY , B2 5 JPEG2000 JE 45 2 B 5 R H —
SEIE ] it 2 ELRONE , HEOHE L X 45

&6 1000 ZEKMIX AP ZITM T % SROCC Bih t MHIXER
Table 6 Results of one-sided t-test performed between SROCC values of various IQA algorithms

PSNR SSIM BIQI DIIVINE BLIINDS-II MIQA
PSNR 0 -1 1 -1 -1 -1
SSIM 1 0 1 -1 -1 -1
BIQI -1 -1 0 -1 -1 -1
DIIVINE 1 1 1 0 -1 -1
BLIINDS - 11 1 1 1 1 0 -1
MIQA 1 1 1 1 1 0

TE b 1 IR X AT B RSV REE ST BT XIMFI_ ERYSRE, © — 17 BORE X NAT_ B SERAPERETESE T B T X F B da

%, C07 MR X RIAT A b B R AEge Tk LA AR IR Bk g

x7 MIQA RESFLEHE
Table 7 Median classification accuracy across 1 000
train-test trials

/%

JP2k JPEG NOISE BLUR FF ALL

73.5294 85.2941 100.0000 83.3333 60.0000 79.1228

2.4 HEIELRE
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Fig. 6 Mean confusion matrix for classifier

FF

across 1 000 train-test trials
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Table 8 The comparison of the time complexity ( time

for feature extraction) of three NR IQA algorithms

ST FERT/s
DIIVINE 30.529 4
BLIINDS-IT 133.5213
MIQA 0.6396
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