
Image quality assessment@DIPLab



• Spatial Pooling for Image Quality Assessment

• Jensen Shannon divergence as reduced reference IQA metric



A Novel Spatial Pooling Technique for Image Quality Assessment
based on Luminance-Contrast Dependence

Motivation

Image Luminance and Contrast show:

o independence around fixation points in natural image components

o highly negative correlation for artificial image components

A  novel and  effective pooling  technique  for  SSIM 

SSIM correlation with Mean Opinion Score (MOS) increases up to 8.3%







Some results



Objective:    to introduce a new and effective Image Quality Assessment (IQA) measure

able to well correlate with Human Visual System (HVS)

Method:    use of Information Theory models 

Jensen Shannon divergence as reduced reference IQA metric

topic of interest in Digital CH



Perception of distortion as a problem of information transmission rate

Perceived distortion due to: 

• degradation process, that generates the distorted image

• human vision, that differently reacts to different kinds of degradation, also according to the scene 
content

perceived image =  mixture of original and degraded information

(some degraded info is perceived as clean )

JSD = capacity of a noisy information channel with two inputs giving the output distributions p and q

JSD can be  used for image quality assessment using optimal weights!!!

JSD and HVS



• it well correlates with human visual perception

• it simply depends on Shannon entropy of the original and degraded image (reduced reference metric)

• it has a nice and tractable mathematical formulation: more simple to embed  in the optimization procedures 
used for restoration

• it measures the difference between two images in terms of bits, allowing its embedding in coding algorithms 
(storage and the diffusion of the material in digital libraries)

• suitable for local distortions

Properties of JSD



Some results: LIVE  and TID database

LIVE TID (distortions of LIVE)



Some results: TID database

Each class of defects separately



Some results: TID database

Important for scanning and transmission of archived material



Some results: TID database

Restoration /compression artifacts

Restoration /compression artifacts



Some results: TID database
Local defects like blotches, scratches, dirt



Some results: TID database

fading



Some results: TID database

Dust/Dark spots



Comparisons with Reduced Reference metrics

WNISM: it works  in the wavelet domain and evaluates the distance between the probability distributions of image wavelet 
coefficients

RRED:      it works  in the wavelet domain and measures the entropy value of  wavelet coefficients



Some results:
IB01 IB02 IB03 IB04

IB05 IB06 IB07

IB08 IB09 IB10

Img 1-JSD  1-JSD 
=.5

IB01 0.658 0.499 0.658

IB02 0.812 0.598 0.804

IB03 0.761 0.680 0.716

IB04 0.729 0.503 0.729

IB05 0.733 0.602 0.725

IB06 0.793 0.499 0.793

IB07 0.593 0.558 0.581

IB08 0.541 0.536 0.536

IB09 0.612 0.529  0.610

IB10 0.163 0.468   0.159

JSD as No Reference measure for local degradation



Some results:
JSD as No Reference measure for local degradation

1-JSD=.8940

1-JSD=.7046



Some results:
JSD as No Reference measure for local degradation

1-JSD=.8830 1-JSD=.8281 1-JSD=.8366

1-JSD=.9573 1-JSD=.9004 1-JSD=. 8826


