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Abstract 

Proposed method 

– Using saliency map to image quality assessment 

• Salient region 

– Accentuation between distorted and original image 

• Global quality measure of image 

– Using mixed saliency map model 

• Based on Itti`s model and face detection model 

– Composition of low-level feature 

» Intensity, color, and orientation 

– Composition of high-level feature 

» Using mixed model 
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Introduction 

 Image quality assessment 

– Subjective image quality assessment model 

• Mean opinion score (MOS) 

– Numerical indication of perceived quality of image 

• Drawback of subjective image quality assessment 

– Requirement of large number of observer 

– Takes a lot of time 
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– Objective image quality assessment model 

• Objective image quality evaluation techniques 

– Mean squared error (MSE) 

– Peak signal-to-noise ratio (PSNR) 

– Universal Quality Index (UQI) 

– Structural Similarity Index (SSIM) 

– Noise quality measure (NQM) 

– Weight signal-to-noise ratio (WSNR) 

– Visual signal-to-noise ratio (VSNR) 
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• Objective image quality evaluation techniques for 

distortion image 

– Using PSNRHVS and PSNRHVSM 

» Image divided fixed size blocks and same weights 

» High performance on noise, noise2, safe, simple, and 

hard subsets of TID2008 

» Low performance on Exotic and Exotic2 subset of 

TID2008 

– Drawback of PSNRHVS and PSNRHVSM 

» Contradictory with Human visual system operate 

» Dividing image into blocks of equal size 

» Introducing discontinuity from original image 
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Proposed method 

– Using saliency information to mimic selectivity of 

HVS 

• Integrate into exiting objective image quality metrics 

– Contribution of salience regions of nonsalient regions 

– Using image saliency map 

• Image reconstruction  

– Use to phase spectrum and Fourier transform 
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Analysis of previous work and 

primay conclusions 

Previous work 

– Using PSNR and MES for Assessment of distortion 

image quality 

• Dependent on absolute difference between original and 

distortion image 
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where          is current pixel position,             and            are original image and  

            distortion image, M and N height and width of image  
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– Using PSNRHVS and PSNRHVSM 

• Improving performance of PSNR and MSE 

– Considering visual perception 

– Defining PSNRHVS 

» Dividing image into 8x8 pixel nonoverlapping block 

 

 

– Defining PSNRHVSM 
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     , , ,PSNRHVS cofi j i j CSF i j   (4) 

where          is calculated using DCT coefficients  ,i j
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where          is position of 8x8 block in the imgae 

                    is position of pixel in 8x8 block 
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Analysis of previous work 

– Using PSNRHVS and PSNRHVSM 

• Processing by nonovelapping 8x8 blocks 

– Equal to image quality metric at every 8x8 blocks 

– Drawback of PSNRHVS and PSNRHVSM 

• Independent blocks with fixed size 

– Producing blockiness result 

– Drawback to sudden change region 
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Fig. 1. Reference Image I18. Fig. 2. Saliency map of I18 

            with face detection. 

Fig. 4. I18 with noise in nonsalient region 

Fig. 3. I18 with noise in one  

            salient region 

Fig. 5. I18 with distortion in  four nonsalient region 

• Comparison to different distortion number in image 

  PSNR     PSNRHVS   PSNRHVSM 

46.3dB      33.74dB         36.3dB 

 PSNR     PSNRHVS   PSNRHVSM 

41.6dB       32.4dB          35.8dB 
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Fig. 6. I14 and corresponding image. (a) The reference I14. (b) The distorted 

image I14-17-2. (c) The distorted image I14-17-3. (d) The Saliency map of I14 

• Equal quantity to different parts of image 
    PSNRHVS   PSNRHVSM 

      23.3dB         23.95dB 

    PSNRHVS   PSNRHVSM 

      19.3dB         19.87dB 



Image quality assessment based on 

region sliency 

Calculating saliency map of image 

– Using Itti`s saliency map model 

– Using mixed saliency map model 

• Consist of Itti`s map model and Face detection  

– Process to calculate saliency map 
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Fig. 7. Flowchart of the method based on region saliency used to assess the image quality 



 Itti`s saliency map model 

– Definition of bottom-up visual attention mechanism 

• Extraction saliency region from input image 

– Procedure of saliency map modeling 

• Analyzing each feature by gaussian pyramid 

– One intensity, four orientation, two color opponencies 

• Normalization each features map 

• Combination of features map 
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– Application to image “I01” in TID2008 

• Selectivity of HVS 

– Focus only on some part of image 
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Fig. 8. Image I01 with its saliency map and corresponding surface plot. (a) Reference 

image I01. (b) saliency map of I01. 



Saliency map model based on face detection 

– Definition of saliency map in face detection 

• Use to face as high level feature 

– Detecting head and skin in image 

• Based on Gaussian model of skin hue distribution 
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– Procedure of saliency map modeling 

• Definition of Hue response from pixel 

 

 

 

 

 

 

• Gaussian  pyramid based on multiscale subsampling 

• Calculating center-surround map from pyramid 

• Normalization to saliency map 
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Mixed model based on face detection 

– Combination of Itti`s model and gaussian face 

detection model 
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1MIX Itti FaceS S S (11) 

where       is constant, best result is  3 7



– Comparison with Itti`s model and mixed model 

• Human face in image 

– Reference image “I18” in In TID2008 
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Fig. 9. Saliency maps for mixed model and Itti`s model on I18 reference image. (a) 

Saliency map from mixed model. (b) Saliency map from Itti`s model. 



• nonhuman face in image 

– Reference image “I23” in In TID2008 
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Fig. 10. Saliency map from mixed model and Itti`s model for I23 reference image. (a) 

I23 reference image (b) Saliency map from mixed model. (c) Saliency map from Itti`s 

model. 



Mixed model based on salient region 

– Focus on saliency point 

• Defining saliency regions and neighboring filed 

associated given pixel 

– Definition of saliency region 

• Computing binary mark metric 
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           and               and               is saliency value computed from saliency 
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• Computing block by block relative saliency degree 
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where       is experimental threshold, and average of current block was used 

                ; is pixel position in  2T  ,Block I J

2T

Fig. 11. Current block, current pixel, and its 

neighboring field. 



– Relative saliency degree of current region and block 
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– Relative saliency degree of current pixel and region 

 

 

 

 

 

 

 

• Weighted saliency map  
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Fig. 12. Surface plot of saliency map and weighted saliency map      . (a) Surface 

plot of saliency map. (b) Surface plot of weighted saliency map     .       
sw

sw

– Weighted saliency map of Fig. 9(a) 



Image quality assessment weighted 

by saliency region 

Weight image different metrics 

– Application of weighted saliency map 

• Computing process  
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Experimental results and analysis 

Test image 

– Using TID2008 database 

• 1700 distorted image 

– 25 reference image, 17 type distortions, 4 level distortions 

– Using LIVE database 

• 779 distorted image 

– 5 type distortion image, 161 subjective experiments 
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Table 1. Distortion subsets in TID2008. 
※ distortions that belong to a given subset are marked by + 
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Fig. 13.  Examples of distortion in different subsets. (a) Original image. (b) Distortion 

5: High frequency noise. (c) Distortion 8: Gaussian blur noise. (d) Distortion 12: jPEG 

transmission errors. 



Experimental results from TID2008 

– Comparison of image quality metrics 

• Using spearman correlation and kendall correlation coefficient 
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Table 2. Spearman correlation. 

Table 3. Kendall correlation. 
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Table 4. Spearman correlation comparison. 

Table 5. Kendall correlation comparison. 
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Fig 14. Spearman correlation Comparison. 

Fig 15. Kendall correlation comparison 
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Fig 16. Scatter plots of the image quality assessment models, the plots with 

blue points are the results from the image quality assessment model based on 

weighted saliency map.  



Experimental results from LIVE database 

34 / 37  

Table 6. Spearman correlation and kendall correlation on LIVE database. 



Conclusion 

Proposed method 

– Objective image quality assessment  

• Using weighted saliency map 

– Using mixed model 

» Combination of Itti`s model and face detection model 

– Saliency region 

» Including local contrast saliency and average 

• Enhancement of previous method 

– Contribution to perceived image quality 
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Table 7. Spearman correlation. 
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Table 8. Kendall correlation. 
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Table 9. PSNRHVS_S with different operator 



Itti`s saliency map 
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General architecture of the Itti`s model  
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TID2008 database 
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Reference image 
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– Type of distortions image in TID2008 database 

 



– Example of distortion type in TID2008 database 

• 4 level distortion image for I19 
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Original image Additive Gaussian noise 

Different additive noise in color Spatially correlated noise 
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Masked noise High frequency noise 

Impulse noise Quantization noise 
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Gaussian blur Image denoising 

JPEG compression JPEG2000 compression 
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JPEG transmission errors JPEG2000 transmission errors 

Non eccentricity pattern noise Local blockwise distortion of  

difference intensity 
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Mean shift (intensity shift) Contrast change 

 



Contrast sensitivity function 
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Contrast Masking 
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