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1. HVS-Inspired Quality
Measures Applications

* Different Technologies:
fingerprints, mammography, digital cinema,
close-circuit television, video on demand.
HDR, mobile phone (camera/screen)

* Different Aims :

quality control, compression, watermarking,
iImage enhancement, segmentation, denoising,
image retrieval.

=> Can there be a unique benchmark ?



Quality Metrics : State-of-the-art

* Distortion-oriented:
— PSNR
— ITS Metric (Webster et al. 1993)
— Picture Quality Scale (Miyahara et al. 1998)
— Blockwise distortion measure (Franti, 1998)
— ulQl (Wang & Bovik 2002) -> SSIM (Z. Wang et al. IEEE-IP 2004)
— W_SNR (Beghdadi & Razvan 2001)
— VIF (Visual Information Fidelity, C. Bovik, 2008)

* Human Visual System Modelling-Based:
— The Visible Difference Predictor (Daly, 1993)
— Sarnoff JND Vision Model (J. Lubin, 1997)
— Metrics developed at NASA Vision Group (Watson & Co. - 1993 to 98)
— Metrics developed at EPFL (Switzerland)

VQEG : Video Quality Expert Group (created in 1997)



Different Kind of Knowledge

Plausible VS

. HVS seen as a Gestalt
Explanation Communication Channel
Experiment Modelfest Retinex Image Databases
Expertise Calibration Gamut Mapping

(AE) (color constancy)
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Contrast // Perceptual Space
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3. Contrast -
Sensivity Function ==&
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> CSF
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Claimed CSF and Effective CSF
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Practical Consequences:
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Fig. 12, Cortex transform of an image. Layers vary in resolution from row 1o row, and in orieniation
from column to column, The high and low lrequency residues are also shown. All layers are scaled 1o full
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Yet for texture:
Reverse LF HF

Source  Average  polarity added added




6. Pooli

R
* Area of Patch Versts Atensity 6f'Patch
0 B =234

in the Minkowsky sum

There may be some interaction with
spatial aperture.
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Conclusion

* Different applications

different technologies, different aims
 Different HVS-inspired quality measures
* How to choose ?
(contrast, CSF, masking, fusion)
-> (Geometrical invariant properties ?
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