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Abstract—The classification of image system mainly focuses on photographic and non-
photographic i.e. natural & synthetic images. The semantic description-based on classification 
of images is a more interesting and significant problem in involuntary image identification. An 
algorithm for natural and synthetic image classification system has been established. In order to 
adventure the difference, the color pattern and spatial correlation of pixels in natural and 
synthetic images, some of the features are removed from the database of images. If these 
features are used alone, they have low accuracy but when it combined together and used for 
image classification forms a more multifaceted and appropriate classification and their 
exactness can be improved. Proposed image classification for natural and synthetic images 
algorithm will be use these low-level features of images such as edge map, color map, threshold 
ratio, nearest neighborhood & energy level for classification of the images into synthetic and 
natural.  
 
Index Terms— Natural Image, Synthetic Image Color map, Edge map, Energy Level, Threshold 
value and nearest neighborhood. 

I. INTRODUCTION 

Differentiating between a photograph and a graphic is always a simple task, for human being. It is often just 
matter of a glance. But unfortunately, it is not simple task for a computer, there is no simple and easy feature are 
available to extract and process the images. The amount of colors, edge map, edge location, energy level, & 
threshold ratio is taken from the raw image data available in different ways. These features are collected together 
to build a solid classifier. If it is used individually, they can lead to poor or incorrect results. The main motive of 
proposed system i.e. image classification is used to separate images into dissimilar classes [1].  
The ideal systems are able to distinguish different images with no unwillingness like a human being. 
Unfortunately, sometimes the classification task is more complicated and unclear even for a human. The entirely 
images are created by digital means, are increasing is more important. These types of synthetic images are more 
important for recording and provides visual evidences. The correct classification for these images such as icons, 
maps, figures and charts are more important. The images which are downloaded from of the internet, are not 
used for just communicate the contented but also used for decoration, formatting and alignment. The image 
classification system can improve image examination and recovery engines and act as an input filter for down 
streaming for internet processing as well as image sympathetic systems [2]. 
In another side, it is very frequently a natural image describe the actual objects and subjects. They usually have 
textures,   smooth   angles,   larger  variety  of  colors  but  less  saturated  by  making  these  problems  are  more 
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challenging [3]. In this paper, a binary classifier is creating for image classification. The natural and synthetic 
image classification system involved in these two classes.  The image is used as an input to the classifier which 
abstract and examine few related features and syndicate them in order to produce a sub image classification 
system for natural and synthetic images. 

II. LITERATURE REVIEW 

The study about Neural Network Architecture (NNA) technique for the image classification system is mentation. 
The outline consists of a mixture between impersonators of two pairs of human eye and dissimilarity 
arrangement auto-encoding. This elaborate many multifaceted images but this method, the system gradually 
progresses the MNIST models. The MNIST is the open source database which is used for the training set. It also 
trials with street view house number dataset images where the result was enhanced because the human eyes 
cannot be differentiating into it [4]. 
According to, the journal in which the image classification system is based on assembly of a convolutional 
neural network (CNN). In the training the balanced number of face images and non-face images was used by 
stemming extra face images from image database. The image classification method is skilled with 120 image 
datasets and the auto-stage training gives 81.6% recognition rate [5]. 
The researcher used Decision Tree (DT) techniques for image classification. This method has number off 
datasets which are situated under every hierarchical classifier. It can be calculating the membership for every 
class. The classifier which is used has few denials of the classes at the intermediary stages. This method required 
the three parts, the number one is to find the terminal nodes, second is the placement of class & the third one is 
apportioning of the nodes. This method is very easy and high efficiency [6]. 
In this paper the Support Vector Machine (SVM) active learning is used which was very aggressively increasing 
at that time. It was proposed an idea in which by combining the spatial information of the image from a 
sequential process spectral. It will used three different strategy, the number one is Euclidean distance which 
calculate the   training samples from the part of spatial. The second one strategy is built on the Parzen window 
technique & lastly, it combines the spatial entropy. The output gives that the two images have very high 
resolution in terms of its efficiency [7]. 
In proposed system fast image classification is done by increasing the Fuzzy Classifiers. It was a very easy way 
to distinguish between known and unknown class. This method is very easy by boosting Meta information where 
local representative can be found. It was tested on big data sets of images and equated with the bag-of-features of 
image model. The result gives improved classification and more accuracy [8].  
The image classification system is more important steps for   object detection and image analysis. A lot of image 
classification methods has been proposed up to the date. The various studies have been conducted in order to 
conclude about the best satellite image classification technique. It is hard to decide any one technique as the best 
technique among all, because the results and its accuracy depend on a number of number of factors [9]. 
Over the last few decades, there is a constant modification in the conventional methods & invention of new 
image classification techniques which gives maximum accurate results. Every classification system has its 
advantages and disadvantages. The research now concentrates on combining the desired features of the methods 
in order to increases the efficiency. The soft classifiers are used because the hard classifier can’t handle the 
problem for mixed pixel. But the, soft classifier have some its own disadvantages. Presents a study that combines 
the desirable features of a soft classifier and the hard classifier. By making the use of LSMM, a soft classifier 
and SVM, a hard classifier and compared the results with the ones produced by LSMM and SVM separately. 
The results show the combination of both classifiers which produces better results when compared to either of 
them [10]. 
In another study, which was directed on PoISAR data combined the Markov random field smoothness constraint 
with supervised Softmax regression model. The experiments conducted during this study proved that the mixture 
of supervised and unsupervised algorithms which produced good results [11]. 
By combining the fuzzy logic and neural networks are used to design a system which can be detected the face 
and fingerprints of the person. Which is used to determine the authenticity of the person. This type of system was 
used for security purposes [12]. 
The challenge of image classification from huge dataset is used in the recent research work. The support vector 
machine (SVM) classifier shows to be very effective in the image classification system [13]. 
The paper gives the brief information about the novel fuzzy decision tree, in which the node discriminations are 
used via binary SVMs [14]. 
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A Spatial Contextual Support Vector Machine is used for image classification system. The various methods of 
image classification system have advantages and disadvantages. Some techniques are the combined together to 
form classifier for image classification system. The classifier is more efficient if they can be used properly. 
Image Classification is more important to analyzed the pattern from the image datasets [15]. 
Image classification is not the new field for researchers. Many researchers proposed the different approaches for 
image classification. Martin Szummer and Rosalind W. Picard, described the Indoor & Outdoor image 
classification system which is based on nearest neighbor classification. They split the images into n blocks and 
extract color and texture features from different blocks and mixed them in order to exploit spatial properties 
related to the image. Their work shows 90 % accuracy on the dataset. An additional approach using neural 
network has been tried but without any improved results [16].  
Another binary classification system has been proposed, where advanced structures like DCT coefficients 
obtained with the JPEG compression and edge directions are evaluated. The accurateness obtained was 94 
percent for the best case in their test [17] & [18]. 
The WebSeek search engine performs the classification constructed on the data extracted from the color 
histograms related to the images [19].  
The system described in this paper was not only uses some data from the image content, but also from the image 
context. The image content features which used the number of colors, the fraction of impure colors (not red, 
green or blue and not black, white or gray), the image shape (squareness), the neighbor variation (fraction of 
neighbor pixels having the equal color) and the color dispersion (distance of the mean color in the sorted color 
histogram). Moreover, the filename portion of the image URL is evaluated. If it contains words which are 
generally linked with the specified image class, then it is considered for the classification. Unfortunately, it is not 
easy task to assess the system accuracy [19] & [20]. 
The authors claim an accuracy rate of 92.3 percent for Web graphics and 91.4 percent for Web photographs. 
However, the definition of what they consider photographs and graphics is not clear. Also they don’t specify 
exactly what specifies photographs and graphics [19] & [20]. 
The Vailaya et al. proposed a system to classify break images into dissimilar classes such as city/landscape, 
indoor / outdoor, and sunset / mountain / forest scenes. A Bayesian framework has been used to distinct the 
images in a classification hierarchy. The reported accuracy is 95.3 percent for city against scenery classification, 
90.5 percent for indoor versus outdoor classification, and 96.6 percent for sunset against forest / mountain 
classification [21] & [22]. 

III. IMAGE DATASET 

In order to create the database of images the JPEG format are used. The selection of JPEG format is because of 
the assumption, since images can be crushed in to the different way, according to the format, the classification 
algorithm has to be adjusted for multiple factors which have taken into the compact or changed palette and the 
noise will be added while resizing or compressing the images & the mixed dataset of images can’t used with a 
single classification system.  
The general formats used for synthetic images are GIF and PNG formats but it is not as much of used for 
encrypting photographs. For the communications of exact color images on the web, particularly photographic 
images the JPEG format is a good choice. The images are downloaded from internet & the images are capture 
using the digital camera [24] & [25]. The images reshaped into 256*256. After resizing balanced dataset are 
created by selecting 1000 synthetic & 1000 natural images. The images can be labeled as natural and synthetic 
images. The important steps in direction to classify an image is to extract the features from the underdone data of 
images. The mutual features will be combined into different ways in according to their classification methods. 

IV. IMAGE FEATURES & THEIR EFFECTS 

The features which is used in this classification system are color map, edge map, energy level, threshold ratio & 
nearest neighborhood classifier. The important steps to classify an image is excerpt the numerical features from 
the database of an images. To increase the performance and accuracy these features are combine to gather. In the 
following section of the paper I will describe & analyzed the effect of this single feature which classifying the 
images such as natural & synthetic images. 
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V. EFFECTS OF FEATURES 

For the natural and synthetic images, the color transitions from pixel to pixel have different models i.e. for 
photographic and graphical images. Photographs describe the things of the actual world, which is not mutual to 
obtained regions of continual color such as context, because objects tend to be shaded and texture. During this 
process i.e. selection of a photograph, some noise is mixed into the subject which creates the neighbor pixels into 
the different RGB values. It is probable to exploit the simple features which is related to colors by removing and 
evaluating the features related to the image. The photograph images have more colorful than graphic images. 
Because the synthetic images tend to have big unchanging area with the same color. On the internet, in specific, 
graphics with some colors are common because they wrapping better. From the given image, the number of 
different colors of an image is extracted, but it cannot be straight used as metric, since the raw dataset of images 
is also reliant on from the size of the image. Therefore, sharp metric is used, between the number of different 
colors and the total pixels [27] & [28]. Color map for the input image is plot in black & white histogram of 
image which is calculated for the color image protracted histogram is used. The figure 1 & 2 show the color map 
for natural & synthetic images.  
 

 
 
 
 
 
 
 
 

Figure 1 

 

 
 
 
 
 
 
 
 
 
 

Figure 2 

For the edge map, the edges of an images are collected from edge location and the edge maps are created. The 
following figure 3 & 4 explain the edge maps of natural & synthetic images. 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 

Figure 3 & 4 
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The color maps & the edge maps are then taken to achieve the high-level accuracy. The analysis of color maps & 
the edge maps of 1000 images is separately done for natural & synthetic image. If the number range of an image 
of color map is present in between 0 to 50 then the image is said to be synthetic & if the number of ranges is 
stretched than 50 images then said to be as natural image. The edge map shows very small difference in the 
number for natural & synthetic image. The point observed in natural image is greater structures the performance 
of image sub-classification method is increased & the accurateness is achieved up to 96%. 

A. Energy Level 
The image is converted into gray scale and the valuation of energy level is start. The rangfilt function can be 
used for texture analysis which gives the array of an image as returns, also each output pixel contains the range 
i.e. maximum value to minimum value of 3-by-3 neighborhood around the corresponding pixel in the input 
image. The image if have any dimension then the output image has the same size as that off input image. By 
using DWT, the overall energy is calculated. Then the correctness of image is twise which used to find out 
Single-level discrete 2-D wavelet transform. This a single-level 2-D wavelet perform the decomposition with 
specific wavelet. DWT2 is used to compute the estimate coefficients matrix and details coefficients matrix i.e. 
horizontal, vertical & diagonal which is obtained by a wavelet disintegration of the input matrices of an image. 
One set of DWT features is used in this work, which is vector quantity, it contains energies of wavelet 
coefficients which calculates in sub-bands of a successive scales [34] & [35]. For calculating the wavelet 
features the Harr wavelet is obtained from image and then it transfers into 4 sub-band images according the 
scale.        
The maximum 8 scales can be calculated for DWT design at the next scale & Sub-band image i.e. aLL can be 
used for the given image. The sub-bands must have at least 8 by 8-point dimensions then and then only Harr 
wavelet can be calculated for the image. In the upcoming level the energy of three i.e. dLH, dHL and dHH can be 
calculated, at the sale which is present in ROIs. 
 

 
 
 
 
 
 
 
 
 
 
 

Fig 3 Sub-band Image 

The ROIs are focused in consecutive scales in direction match to the sub-band image sizes. In the given scale, if 
the ROI scale contains at least 4 points then the energy can be calculated. The output of this technique is a 
vector, which contains the energies of wavelet coefficients and can be calculated in sub-bands at consecutive 
scales. The three-energy levels i.e. e1, e2, e3 for different natural & synthetic images can be calculated. 
The natural images which are directly capture by using digital camera are chosen for the analysis, & the energy 
level are calculated for natural images are e1=55.36, e2=109.71, & e3 = 218.43. 
The synthetic images are the part of some groups like a Logos, Maps, Chart, Drawing, & Windows Screen shoot. 
The energy belongs to each category is shown in following table. 

TABLE I: ENERGY LEVEL 

Energy Logo Maps Drawing Win App Screen Shot 

E1 10.33 22.11 23.26 22.89 

E2 20.65 44.22 45.14 45.78 

E3 91.57 88.45 90.02 91.57 

From the given analysis it is found that if the energy level is greater called as natural image otherwise called as 
synthetic image. 
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B. Threshold 
The threshold of these images is calculated using the OTSU method. The strength of gray level images is 
expressed in L gray level i.e. 1, 2, ……. L. The amount of points with gray level at I is consider as ݔ௜ and the 
entire number of points can be expressed as ܺ = 	 ଵݔ + ଶݔ + ⋯+ ௅ݔ . The histogram of gray level image is 
considered as occurrence distribution of probability.   

P (i) = xi / X, ݔ௜ ≤ 0, ∑ ௜௅ݔ
௜ୀଵ = 1. 

The image pixels are separated into two parts i.e. ܥ଴	&	ܥଵ for foreground and background by the threshold t. 
Where ܥ଴ represents the pixels with levels [ t + 1, ……. L]. The probabilities of the class and average can be 
denoted as,  

߱଴ = .(ݐ)߱	 = 	෍ (݅)݌
௅

௜ୀଵ
 

ଵ߱ = 	1− .(ݐ)߱ = 	෍ (݅)݌
௅

௜ୀ௧ାଵ
 

 

଴ߤ = 	෍
(݅)݌.݅
߱଴

௧

௜ୀଵ
= 	

1
(ݐ)߱

෍ (݅)݌.݅
௧

௜ୀଵ
 

 

ଵߤ = 	෍
(݅)݌.݅

ଵ߱

௅

௜ୀ௧ାଵ
= 	

1
(ݐ)߱−1

෍ ݅. (݅)݌
௅

௜ୀ௧ାଵ
 

 
The complete mean can be represented as 
 
 

 
We can find that,  
Where ߱଴ and ଵ߱denotes the probabilities for foreground 
parts and background parts. Beside ߤ଴, ்ߤ	&	ଵߤ  are refers to the mean in gray level of the foreground, 
background and  
the entire gray level image. The class between variance ߪఉଶof the two classes ܥ଴	& ܥଵvariance is given by [16] 

ఉଶߪ = 	߱଴	(ߤ଴ ଶ(்ߤ− +߱ଵ	(ߤ଴ −  ଶ(்ߤ
The separate degree ŋ	of the class, in discrimination analysis is ŋ =  ఉଶ to chooseߪ ఉଶ. Finally, maximizingߪݔܽ݉
the optimal threshold t. ݐ∗ =  .ఉଶߪݔܽ݉݃ݎܽ
If the circulation of period i.e. ܥ௞(K = o, or 1) is skew or heavy- tailed, Props function can be used. It is known 
that the mean value is robust and the estimate value equated with average gray level. Remember that the mid 
value is replace of the average value and may be obtained optimal threshold which is very accurate to presence 
of heavy-tailed ܥ௞circulation used for the equate with this threshold which is selected by OTSU method [36]. 
Therefore, we can change the total mean i.e.  ்ߤ  with the 
complete medium ்݉  level of all the point in the entire gray level images. Likewise, for the whole image mean 
value ்ߤ    the mean value ߤ଴	&	ߤଵcan be replace by medium gray level i.e. ݉଴ , for foreground part i.e. ܥ଴ and 
the background part ܥଵ respectively. 
The class between variance ߪఉଶ of the two classes ܥ଴ &ܥଵ 
 
can be rewritten as. 
  

ఉଶߪ = 	߱଴	(݉଴ − ்݉)ଶ +߱ଵ	(݉଴ −்݉)ଶ 
 
And the threshold ݐ∗ is chosen by maximizing ߪఉଶ therefore, ݐ∗ =  .ఉଶߪݔܽ݉݃ݎܽ
The threshold calculated by using OTSU method is shows the better results in the image classification system. 
The threshold of 1000 natural images and 1000 synthetic images calculated. If the number present in between 
0.0001 to 0.0002 called as synthetic image & if the number present in between 0.0005 to 0.0006 called as natural 
image. 
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VI. CONCLUSION 

The correctness rate of color map of image shows 88% for natural images & 87% for synthetic images. The edge 
map shows the low level of accuracy as equated to the color map. Combined results of these two i.e. color map 
& edge map also be calculated which gives the results having the correctness of 87% for natural & synthetic 
images. The three steps of energy levels are calculated from the images and combined together to assess the class 
of image which shows 80% accuracy for natural and 85% for synthetic images. The threshold is calculated using 
OTSU method gives the error rate of 37 percent. The algorithm with all the features taken combine together & 
finding the best match which has increased the accuracy up to 90%. 
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