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Abstract In this paper, based on the assumption that human visual system(HVS) is sensitive for image
structures (edges) and local luminance (light stimulation), we propose a new perceptual image quality assessment
(PIQA) metric based on total variation(TV) model in spatial domain. In the proposed metric, the TV’s comparison
between a distorted image and its reference image is applied to measure the extent of the loss of the image
structural information. As a complementary part to measure the distortion, the energy of enclosed regions in a
difference image is used to measure the missing luminance information which is sensitive to human visual system.
The performance of the proposed metric is validated with an extensive subjective database. The results show that
the proposed metric outperforms the state-of-the-art of image quality assessment metrics.
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SRCC 0.607 2 0.802 8 0.878 6 0.799 7 0.8785 0.8756 0.803 2 0.750 8
KRCC 0.447 4 0.604 8 0.689 6 0.621 0 0.691 5 0.682 9 0.614 8 0.588 1
4
[1] LIN W, KUO C C. Perceptual visual quality metrics: a
TVPIQA survey[J]. Journal of Visual Communication and Image
Representation, 2011, 22(4): 297-312.
[2] DALY S. The visible difference predictor: an algorithm for
the assessment of image fidelity[C]//Human Vision, Visual
Processing, and Digital Display Ill. SanJose, USA: SPIE,
1992.
[3] FAUGERAS O D. Digital color image processing within the
TVPIQA framework of a human visual model[J]. IEEE Trans. Acoust.

Speech Signal Process, 1979, 27(4): 380-393.



83

[4] MA L, NGAN K N. Adaptive block-size transform based
just noticeable difference profile for videos[C]/
International Symposium on Circuits and Systems. Paris,
France: IEEE, 2010.

[5] LIN W, DONG L, XUE P. Visual distortion gauge based on

discrimination of noticeable contrast changes[J]. IEEE Trans.

Circuits Syst Video Technol, 2005, 5(7): 900-909.

[6] WANG Z, BOVIK A C, SHEIKH H R, et al. Image quality
assessment: from error visibility to structural similarity[J].
IEEE Trans Image Processing, 2004, 13(4): 600-612.

[7] WANG Z, LI Q. Information content weighting for
perceptual image quality assessment[J]. IEEE Trans Image
Processing, 2011, 20(5):1185-1198.

[8] AVCIBAS 1, SANKUR B, SAYOOD K. Statistical
evaluation of image quality measures[J]. Journal of
Electronic Imaging, 2002, 11(2): 206-223.

[9] CHAN T F, SHEN J H, VESE L. Variational PDE models in
image processing[J]. Notice of American Mathematical
Society, 2003, 50(1): 14-26.

[10] RUDIN L, OSHER S, FATEMI E. Nonlinear total variation
based noise removal algorithms[J]. Physica D, 1992, 60:
259-268.

[11] NORTON T T, CORLISS D A, BAILEY J E.
Psychophysical measurement of visual function[M]. [S.L]:
Butterworth-Heinemann Press, 2002.

[12] WANG Z, SIMONCELLI E P, BOVIK A C. Multi-scale
structural similarity for image quality assessment[C]//IEEE
Asilomar Conf. Signals, Syst. PacificGrove, USA: IEEE,
2003.

[13] CHANDLER D M, HEMAMI S S. VSNR: a wavelet-
based visual signal-to-noise ratio for natural images[J].
IEEE Transactions on Image Processing, 2007, 16(9):
2284-2298.

[14] SHEIKH H R, BOVIK A C. Image information and visual
quality[J]. IEEE Trans Image Processing, 2006, 15(2):
430-444.

[15] NINASSI A, CALLET P, AUTRUSSEAU F. Pseudo no
reference image quality metric using perceptual data
hiding[C]//Human Vis Electron Imag. SanJose, USA: SPIE,
2006.

[16] PONOMARENKO N, BATTISTI F, EGIAZARIAN K, et
al. Metrics performance comparison for color image
database[C]//4th  International Workshop on Video
Processing and Quality Metrics for Consumer Electronics.
Scottsdale, USA: [s.n.], 2009.

[17] LARSON E C, CHANDLER D M. Most apparent
distortion: Full-reference image quality assessment and the
role of strategy[J]. Journal of Electronic Imaging, 2010,
19(1): 1-21.



