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Abstract: The survey of the digital image quality appears to pass through a man’s perception. This leads to a one’s own personal 
decision. To bring tests on the quality of video information, methods for digital image processing analyses are utilized. Correlation between 
subjective and objective assessment is explored in this paper. A special video sequences are projected and the subjective influence is 
compared with a well-founded image quality metrics. 
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1. Introduction. 
Data transfer systems nowadays process high definition (HD) 

pictures and 4K high quality video images. Different TV and 
monitor manufacturers offer extreme video experience. New light 
emitting displays allow users to view bright and contrast pictures 
like never before. Nevertheless, different people see different colors 
in their own way. And as a matter of video performance and image 
estimation, an allied quality metric should be applied.   

Before any video or image processing can commence, an image 
must be captured by a camera and converted into a manageable 
entity. This is the process known as image acquisition [7]. The 
image acquisition process consists of three steps; energy reflected 
from the object of interest, an optical system which focuses the 
energy and finally a sensor which measures the amount of energy. 

In the methodology of the experimental studies of the quality of      
digitally processed images, the conducting of the subjective analysis 
on these images is inseparable part of the developing of objective 
value for this rating. Multiscale analysis tools underlie many recent 
advances in key areas of signal and image processing, namely, 
approximation/representation, estimation, and compression.  

2. Image quality estimation. 
Image quality estimation in image processing can be broadly 

defined as the action of retrieving an image from some source, 
usually a hardware-based source, so it can be passed through 
whatever processes need to occur afterward [6]. Performing image 
acquisition in image processing is always the first step in the 
workflow sequence because, without an image, no processing is 
possible. The image that is acquired is completely unprocessed and 
is the result of whatever hardware was used to generate it, which 
can be very important in some fields to have a consistent baseline 
from which to work. One of the ultimate goals of this process is to 
have a source of input that operates within such controlled and 
measured guidelines that the same image can, if necessary, be 
nearly perfectly reproduced under the same conditions so 
anomalous factors are easier to locate and eliminate. 

Some of the explored video images in this research are 
suggested by the Video Quality Experts Group (VQEG). Others are 
taken by digital video camera and the rest are generated by 
software. Their origins cover almost all possible sources - 
referenced studio tests, animated video images, videos taken with 
amateur cameras, etc. 

On Figure 1 additions of subjective evaluation of test sequences 
of projections on objective metrics are shown.  

For all test sequences involved in subjective assessment, image 
quality is calculated, with few metrics: MOS (mean opinion score); 
PSNR (no relation between signal - noise); MSU-BM (MSU – 
Blocking Measure – assessment of blocking artifacts in MPEG); 
VQM (Video Quality Measure) and SSM (Structural Similarity 
Metric). This is necessary to determine the accuracy of the results. 
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Fig 1. Objective metrics vs. subjective evaluations 
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In Figure 1, a) is dependence of MOS from PSNR, b) is 
dependence of MOS from BM, c) is dependence of MOS from 
VQM and d) is dependence of MOS from SSM  

Depending on subjective assessment is appropriate to consider 
these comparisons separately for each identity video image, but for 
convenience, here are presented on graphic. 

As seen in the graphs BM and VQM don’t accurately reflect 
subjective human perception. There are values with high level 
subjective quality, rated lower, than them and back. (Are shown 
dotted ellipses on fig 1).  

Although, PSNR, is statistical metric, gives better prediction of 
the subjective rate, although not achieved the required accuracy. 
Most objectively reflects the visual quality of the image 
compression SSM metrics, based on the structural similarity 
between the original and restored after compression picture. 

The most important thing to study the connection between the 
results of an objective rating of the deformation during compression 
[1] of the images and their perception of human sight is defining 
their correlation. This is done with the help approximating 
functions.  For the values of the objective rating to be compared 
correctly, their results are brought to aggregate scale. According to 
the described procedure in (1.3), the data is brought to the range of 
results of the visual study by an approximating function of the form: 
  

Oapr.= 1 / (1+ eg.0+d)  (1) 

Where: 
O - outcome results of objective rating; 

 Oapr. - objective data brought down to subjective results; 
g, d - parameters for setting of the approximating 

function; 
     The params g and α are taken in a way that they minimize the 
sum of the root mean square error between subjective results and 
Oapr. 

g, d : ∑ (Oapr. - S)2 → min               (2) 

Where: 
 S - data from subjective tests. 

       The received brought down objective results can be deemed as 
foretold subjective opinion provided by objective values. 
       On Figure 2, the dependences of the values of the subjective 
ratings, foretold by the viewed objective values, from the real 
subjective rating are displayed. The foretold rating is obtained with 
the help of the approximating function (1), and for the optimizing 
was used the software package "Statgraphics". 
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Fig 2. Evaluation ratings ratio. 

 

These graphics allow visual rating of the quality of a foretelling 
of subjective rating or the work of the objective values.  

The closer to the diagonal are the dots placed, the more the 
correlation between the objective values and the visual quality is 
higher.  

 
3. Image quality results.  
Аs can be seen from the results shown graphically, in Fig. 2, 

assessment of the artifacts (BM) and VQM is not very effective in 
predicting subjective opinion. PSNR cope with this task fairly well, 
having in mind that a purely statistical methodology, unreported 
peculiarities of human vision. 

The most accurate metric to assess the quality of compressed 
followers proved SSM, which has been shown and statistical, 
calculated correlation coefficients between each objective metrics 
(after implementation of the approximated function) and subjective 
data. Value of the differences and the mean square error are given 
in Table 1.  
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Table 1. Values of correlation and the mean square error for 
various objective metrics. 

 
The numbers in the table demonstrate convincingly, that the 

results obtained by SSM metrics, have the highest correlation 
coefficient with the subjective results, obtained from visual tests. 
Respectively mean square error between objective and subjective 
results is the lowest in SSM. This proves once again, that the 
method of objective assessment of image quality, based on the 
structural deformations of compression, reflects full subjective 
perception. 
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Metrics Correlation σ = (O-S) σ = (O-S)2 
PSNR 0,814 -1,03 46,41 

BM  -0,447 -75,42 421,1 

VQM -0,719 -120,8 735,27 

SSM 0,921 -2,66 27,29 
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