
Universal Image QualityUniversal Image Quality
Robert Edge Dr. James Walker Mathematics University of Wisconsin-Eau ClaireRobert Edge Dr. James Walker Mathematics University of Wisconsin-Eau Claire

Abstract
We worked on applying an objective comparison of image quality 
in image compression. This objective measure is the recently 
published "Image Quality Index" (IQI). We applied the IQI to 
bt i i bj ti i f t diff t t t f th t

Some previous work of the faculty mentor has shown that ASWDR may be 
superior, in visual terms, to the JPEG-type algorithms. Using the IQI, we 
obtained objective confirmation that  ASWDR meets or surpasses the quality 
of the JPEG algorithms in most cases  The following chart shows the 

Comparison Implementation
We implemented a method that uses the IQI applied to the 
transform of an image to estimate the quality of the compressed 
image. The method uses the same sliding window approach for 
localized feature comparison and also weights each portion of the

PSNR IQI BEST IQI
BOAT ASWDR JPEG ASWDR JPEG

1:8 38.87 39.22 0.76 0.76 TIE
1:16 34.20 34.54 0.68 0.68 TIE
1:32 30.80 30.95 0.59 0.59 TIE

obtaining objective comparisons of two different state of the art 
image compression algorithms: the faculty mentor's ASWDR 
algorithm, the JPEG algorithm, and the JPEG2000 algorithm. 

We will also did research on developing an algorithm that 
incorporates the IQI into an image compression 
algorithm. Thereby allowing a user to specify a desired quality‐‐‐
based on the objective IQI measure. This preassigned quality 
value would be superior to the JPEG or JPEG2000 "quality" 
specifications, which are not well‐justified empirically in relation 

of the JPEG algorithms in most cases. The following chart shows the 
comparisons between ASWDR and JPEG2000 using PSNR and IQI 
evaluations on a suite of test images.

localized feature comparison and also weights each portion of the 
transform differently. The sliding window size is smaller for the 
transform, using a width of 4 for level 0 and 2 for subsequent 
levels. The method is defined below.

1:100 26.55 26.31 0.44 0.43 ASWDR

LENA ASWDR JPEG ASWDR JPEG
1:8 40.00 40.27 0.85 0.83 ASWDR
1:16 36.72 37.12 0.77 0.75 ASWDR
1:32 33.72 33.87 0.68 0.67 ASWDR
1:100 28.82 28.59 0.51 0.51 TIE

GOLDHILL ASWDR JPEG ASWDR JPEG
1:8 36 32 36 51 0 88 0 88 TIE

to human visual appraisal of quality. An image compressor 
incorporating the IQI measure is a significant new development. 

IQI Definition

1:8 36.32 36.51 0.88 0.88 TIE
1:16 32.93 33.15 0.79 0.80 JPEG
1:32 30.39 30.36 0.69 0.67 ASWDR
1:100 27.13 27.12 0.50 0.49 ASWDR

BARB ASWDR JPEG ASWDR JPEG
1:8 36.04 37.07 0.87 0.87 TIE
1:16 30.99 32.05 0.79 0.79 TIE
1:32 27.14 28.18 0.69 0.69 TIE
1 100 23 65 23 78 0 50 0 48 ASWDR

Linear Correlation
Luminance

Contrast

1.2
IQI VS BPP for Lena

1:100 23.65 23.78 0.50 0.48 ASWDR

Application to Images

The following two images are the results of compressing “Barb” at a ratio of 
1:100. ASWDR receives a higher IQI and noticeably retains key features of 
the original image better, for instance the facial features.

JPEG 2000 ASWDR

Below is an example compression of test image Lena. The yellow 
curve represents the actual IQI of  the compression, and the blue 
curve represents the predicted quality given by applying the 
above method to the transform.
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It is more appropriate to compare statistical features locally and 
then combine them for the overall quality.

The IQI accomplishes this using a sliding window of 8x8 pixels.  
The average window quality from j=1 to the total number of 
steps, M, is the overall IQI for the image.
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Original Paper: Z. Wang and A.C. Bovik. (2002). A universal image quality index. IEEE Signal Processing Letters, Vol. 9, 81-84.
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Lena Compression Using: 2 levels, Daub 9/7 Wavelet, 
ASWDR Compression, Arithmetic Encoding 


