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Abstract— Objective methods for assessing perceptual image quality traditionally attempted to quantify the visibility of differences between 
a distorted image and a reference image using a variety of known properties of the human visual system. Under the assumption that human 
visual perception is highly adapted for extracting structural information from a scene, which is used to analyse the image statistical data for 
quality assessment based on the degradation of structural information. As the specific example of this concept, To develop an IDL proce-
dure and demonstrate its promise through a set of intuitive examples, as well as comparison with standard deviation , mean and variance 
values of consecutive video images which is extracted from sequences of video clippings. 
 
Index Terms— Image quality assessment, JPEG, Standard deviation value, Mean Value, Variance value, Image statistics  information, 
Pixel similarity. 

——————————      —————————— 

1 INTRODUCTION                                                                     
E are living in an age, where anything can be manipu-
lated or altered with the help of modern technology. 
Today's digital technology had begun to erode the in-

tegrity of images. With the increasing applications of digital 
imaging [6], different types of software tools are introduced 
for image processing. They are used to combine no. of sample 
images to make it look real or objects.  Digital images are sub-
ject to a wide variety of distortions during acquisition, pro-
cessing, compression, storage, transmission and reproduction, 
any of which may result in a degradation of visual quality. For 
applications in which images are ultimately to be viewed by 
human beings, the only “correct” method of quantifying visu-
al image quality is through subjective evaluation. In practice, 
however, subjective evaluation is usually too inconvenient, 
time-consuming and expensive. The goal of research in objec-
tive image quality assessment is to develop quantitative 
measures that can automatically predict perceived image qual-
ity. An objective image quality metric can play a variety of 
roles in image processing applications. First, it can be used to 
dynamically monitor and adjust image quality. Objective im-
age quality metrics can be classified according to the availabil-
ity of an original (distortion-free) image, with which the dis-
torted image is to be compared.  

2 JPEG IMAGE STATISTICS DATA ANALYSIS TO FIND THE 
VOLTAGE AND CURRENT LEVEL CHANGES 

The term digital image processing generally refers to 
processing of a two-dimensional picture by a digital com-
puter [6].  In a broader context, it implies digital processing 
of any two-dimensional data. A digital image is an array of 
real numbers represented by a finite number of bits.  In this 
study we refer JPEG image data converted into two dimen-
sional array for finding the value of Mean, Standard devia-
tion and Variance value for classification of image similari-
ty difference. 

2.1 Mean value of Image data 
The mean of a data set is simply the arithmetic average of 
the values in the set, obtained by summing the values and 
dividing by the number of values[1]. Recall that when we 
summarize a data set in a frequency distribution, we are 
approximating the data set by "rounding" each value in a 
given class to the class mark. With this in mind, it is natural 
to define the mean of a frequency distribution by 
 

 
 
 

 ---------------                                 (2.1) 

The mean is a measure of the center of the distribution. As 
we can see from the algebraic formula, the mean is a 
weighted average of the class marks, with the relative fre-
quencies as the weight factors. We can compare the distri-
bution to a mass distribution, by thinking of the class 
marks as point masses on a wire (the x-axis) and the rela-
tive frequencies as the masses of these points. In this analo-
gy, the mean is literally the center of mass--the balance 
point of the wire. 

Recall also that we can think of the relative fre-
quency distribution as the probability distribution of a ran-
dom variable X that gives the mark of the class containing 
a randomly chosen value from the data set. With this inter-
pretation, the mean of the frequency distribution is the 
same as the mean (or expected value) of X.  'Mean' value 
gives the contribution of individual pixel intensity for the 
entire image & variance is normally used to find how each 
pixel varies from the neighbouring pixel (or centre pixel) 
and is used in classify into different regions. 
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2.2 Variance and Standard Deviation values of image 
data 

The variance of a data set is the arithmetic average 
of the squared differences between the values and the 
mean. Again, when we summarize a data set in a frequency 
distribution, we are approximating the data set by "round-
ing" each value in a given class to the class mark. Thus, the 
variance of a frequency distribution is given by 

 
 

 
 

----------       (2.2) 
 
The standard deviation is the square root of the variance: 
 
 
 
 

                             ---------                              (2.3) 
The variance and the standard deviation are both 

measures of the spread of the distribution about the mean. 
The variance is the nicer of the two measures of spread 
from a mathematical point of view, but as we can see from 
the algebraic formula, the physical unit of the variance is 
the square of the physical unit of the data. For example, if 
our variable represents the weight of a person in pounds, 
the variance measures spread about the mean in squared 
pounds. On the other hand, standard deviation measures 
spread in the same physical unit as the original data, but 
because of the square root, is not as nice mathematically. 
Both measures of spread are useful. 

Again we can think of the relative frequency distri-
bution as the probability distribution of a random variable 
X that gives the mark of the class containing a randomly 
chosen value from the data set. With this interpretation, the 
variance and standard deviation of the frequency distribu-
tion are the same as the variance and standard deviation of 
X. 

An RGB colour images is an M*N*3 array of colour 
pixels, where each colour pixel [4] is a triplet correspond-
ing to the red, green, and blue components of an image at a 
spatial location. An RGB image can be viewed as the stack 
of three gray scale images that, when fed into the red, 
green, blue inputs of a colour monitor, produce the colour 
image on the screen. By convention the three images form 
an RGB images are called as red, green and blue compo-
nents. The average values for the RGB components[4] are 
calculated for all images. 

 
Red average= sum of all the Red Pixels in the image R 

(P) / No. Of pixels in the image P 
Green average= sum of all the Green Pixels in the image 

G (P) / No. Of pixels in the image P 
Blue average= sum of all the Blue Pixels in the image B 

(P) / No. Of pixels in the image P 
 

3 STRUCTURAL SIMILARITY – BASED IMAGE QUALITY 
ASSESSMENT 
The Extracted video image signals are highly struc-

tured: their pixels exhibit strong dependencies, especially 
when they are spatially proximate, and these dependencies 
carry important information about the structure of the ob-
jects in the visual scene. The motivation of our new ap-
proach is to find a more direct way to compare the struc-
tures of the reference and the distorted signals. Figure 1.a 
shows the sample voltage and current level image which is 
extracted from consequent video clipping in power quality 
problem [2]. 

 
 
 
 
 
 
 
 
 
 
 
 

          
(a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(b) 

Figure 2.1 Comparison of  Voltage and Current level 
changes in Video Image with different time sequence scene. 
(a) Original Video image (1280 x780 for visibility).  
(b) Cropped image sequences( 15 Samples)  with Image Size 

273 x 333. 

4 EXPERIMENTAL RESULTS 
Many image quality assessment algorithms have been 

shown to behave consistently when applied to distorted 
images created from the same original image, using the 
same type of distortions. However, the effectiveness of 
these models degrades significantly when applied to a set 
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of images originating from different reference images, 
and/or including a variety of different types of distortions. 
Table-1 shows different cropped image statistics data like 
image size, average pixel values of each image, mean, 
standard deviation and variance of Red, Green and Blue 
channel to find out the difference voltage and current level 
for applying magnification process[3][7]. In this study we 
have taken only 15 sample images for analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
Table-4.1 shows 15 sample Voltage and Current level 
changes images statistical data (Image size, AVG pixel val-
ues, Mean, Standard Deviation and Variance of RGB Chan-
nels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure -4.1 Mean of RGB channel pixel values for 15 sample 
images. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure - 4.2 Standard Deviation  of RGB channel pixel val-
ues for 15 sample images. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure -4.3 Variance of RGB channel pixel values for 15 
sample images 
 

In this analytical study Figure-4.1 shows a graph to 
depict Mean of RGB channel pixel values for 15 sample 
images. The mean of a data set is simply the arithmetic av-
erage of the values in the set, obtained by summing the 
values and dividing by the number of values. Figure-4.2 
and Figure-4.3 shows a graph to depict Standard deviation 
and variance  of RGB channel pixel values for 15 sample 
images. The variance and the standard deviation are both 
measures of the spread of the distribution about the mean. 
The variance is the nicer of the two measures of spread 
from a mathematical point of view, but as we can see from 
the algebraic formula, the physical unit of the variance is 
the square of the physical unit of the data. 
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5 CONCLUSION 
The present image analytical study had been shown that 

the statistical behaviour of an image we must get the 
'Mean' and 'Variance' information [8]. Hence we can analy-
sis the probability of maximum like-hood of a pixel or us-
ing this idea we can divide image pixel region. However 
apart from that the Mean and variance of a signal/image 
mayn't provide much information about the image. Two 
images with total different structural similarity may have 
same mean and variance. In this analytical study we ana-
lyse voltage and current level image video clipping data to 
find the difference among the sample images to applying 
magnification process in Resonant circuits. 
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