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Abstract
The intent of classification process is to categorize all pixels in a 
digital image into one of several land cover classes, or “themes”. 
Pixel is used as the numerical basis for categorization. The 
objective of image classification is to identify and portray, as a 
unique gray level (or colour), the features occurring in an image 
in terms of the object or type of land cover these features represent 
on the ground. Image classification is perhaps the most important 
part of digital image analysis. Image retrieval is an important 
application. In this paper a new approach for classification of 
metals has been proposed. We classify the metals and non metals 
using texture features.
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I. Introduction

A. Image Classification
Image classification is a complex process that may be affected by 
many factors. The classification problem is basically the problem 
of identifying an observed textured sample as one of several 
possible texture classes by a reliable but computationally attractive 
texture classifier. Texture is one of the important characteristics 
used in identifying objects or regions of interest in an image[1]. 
Image classification is perhaps the most important part of digital 
image analysis. Classification between the objects is easy task 
for humans but it has proved to be a complex problem for 
machines. The raise of high-capacity computers, the availability 
of high quality and low-priced video cameras, and the increasing 
need for automatic video analysis has generated an interest in 
object classification algorithms. A simple classification system 
consists of a camera fixed high above the interested zone, where 
images are captured and consequently processed. Classification 
includes image sensors, image preprocessing, object detection, 
object segmentation, feature extraction and object classification. 
Classification system consists of database that contains predefined 
patterns that compares with detected object to classify in to proper 
category. Image classification is an important and challenging task 
in various application domains, including biomedical imaging, 
biometry, video surveillance, vehicle navigation, industrial 
visual inspection, robot navigation, and remote sensing[14]. 
Two main classification methods are supervised classification 
and unsupervised classification.

B. Supervised Classification
Supervised classification techniques require the image analyst to 
define the classification categories and identify a representative 
sample of pixels to the computer. The computer then assign all of 
the remaining pixels to one of the predefined classes on the basis 
of the similarities between digital number in the training pixels 
and the digital numbers in all other pixels.

C. Unsupervised Classification
Image classification techniques rely on computer to classify 
spectrally similar pixels into classes.

 Image classification has made great progress over the past 
decades in the following three areas: (1) development and use of 
advanced classification algorithms, such as sub pixel, per-field, 
and knowledge-based classification algorithms; (2) use of multiple 
remote-sensing features, including spectral, spatial, multitemporal 
, and multisensory information; and (3) incorporation of ancillary 
data into classification procedures, including such data as 
topography, soil, road, and census data .Accuracy assessment is 
an integral part in an image classification procedure. Accuracy 
assessment based on error matrix is the most commonly employed 
.approach for evaluating per-pixel classification, while fuzzy 
approaches are gaining attention for assessing fuzzy classification 
results. Spectral features are the most important information for 
image classification. as spatial resolution increases, texture or 
context information becomes another important attribute to be 
considered [13]
 In this paper section II describes about texture and its importance, 
section III describes skewness.

D. Section I - Texture And Its Importance 
Texture is an important surface characteristic we use to identify 
and recognise objects. Texture is an important feature of objects in 
an image E is a property that represents the surface and structure 
of an Image. It represents important tonal information about the 
structural arrangements of features in the image. Texture determines 
the overall visual smoothness or coarseness of the image features. 
Image textures are complex visual patterns composed of entities 
or regions with sub-patterns with the characteristics of brightness, 
colour, shape, size, etc . Texture can be regarded as a similarity 
grouping in an image [16]. Intensity can be measured at resolution 
of a single pixel, whereas texture can only be perceived from an 
image region which is large enough[11]. Texture features have 
long been used in remote sensing applications for representing and 
retrieving regions similar to a query region. Texture is an innate 
property of virtually all surfaces, the weave of fabric, the pattern 
of crop in fields etc it contains important information about the 
structural arrangement of surfaces and their relationship to the 
surrounding environment. Since the textural properties of images 
appear to carry useful information, for discriminating purpose 
features have always been calculated for textures. Texture is an 
important characteristic for analysis of many types of images. 
Texture is present in many, real as well as synthetic data, e.g. .iron, 
wood, cloud, fabric etc[1]. The texture discrimination approaches 
are adhoc. The most commonly used approach for image texture 
analysis is based on the statistical properties of the intensity 
histogram. Because texture has so many different dimensions, 
there is no single method of texture representation that is adequate 
for a variety of textures. Texture analysis is a major step in texture 
classification, image segmentation and image shape identification 
tasks. Image segmentation and shape identification are usually the 
pre-processing steps for target or object recognition in an image. 
An image is made up of pixels; texture can be defined as an entity 
consisting of mutually related pixels and group of pixels. This 
group of pixels is called as texture primitives or texture elements 
(texels) [5]. Texture classification involves deciding what texture 
category an observed image belongs to. In order to accomplish 



IJCST Vol. 4, ISSue Spl - 4, oCT - DeC 2013

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  61

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

this, one needs to have an a priori knowledge of the classes to 
be recognized. Once this knowledge is available and the texture 
features are extracted, one then uses classical pattern classification 
techniques in order to do the classification.

E. Section II: Skewness
A fundamental task in much statistical analysis is to characterize 
the location and variability of a dataset. The shape of the data 
is expressed by the skewness and kurtosis values. Skewness 
measures the direction and degree of asymmetry. Kurtosis is a 
measure of whether the data are peaked or flat relative to a normal 
distribution. That is data sets with high kurtosis tend to have a 
distinct peak near the mean, decline rather rapidly ,and have heavy 
tails .data sets with low kurtosis tend to have a flat top near the 
mean rather than a sharp peak. a uniform distribution is the extreme 
case . Skewness is a measure of symmetry or precisely, the lack of 
symmetry [8]. A distribution, or data set, is symmetric if it looks 
the same to the left and right of the centre point. The skewness of 
the normal distribution (or any perfectly symmetric distribution) 
is zero ,and any symmetric data should have a skewness near zero 
.Negative values for the skewness indicate data that are skewed 
left and positive values for the skewness indicate data that are 
skewed right.
By skewed left, we mean that the left tail is long relative to the 
right tail. Similarly, skewed right means that the right tail is long 
relative to the left tail some measurements have a lower bound 
and are skewed right.
The skewness of a distribution is defined as:
y=E(x-µ) ^3/ σ^3     Eq(1)
Where µ is the mean of x, σ is the standard deviation of x, and E 
(t) represents the expected value of the quantity t.

F. Section-III: Methodology
We have taken metal images and non metal images from 2 mega 
pixel digital camera. Herethe term “binary image” refers to a 
two-dimensional binary function ƒ(x,y), whose value is either 0 
or 1, where x and y denote vertical and horizontal coordinates of 
the pixel respectively, and where the coordinates origin is located 
at the top left corner of the image [15].

Algorithm
1. Read the image.
2. Convert the colour image into gray scale.
3 .Convert the image to double precession.
4 .Calculate the skewness for the image.

  
 Wood    High density Polyethylene
    Plastic

         
 PC/ABS    Polycarbonate
 Plastic     Plastic 
 Fig. 1: Input Non Metal Images from 2 Mega Pixel Camera

       
Iron            Alluminium

      
Brass             Steel
Fig. 2: Input Metal Images From 2 Mega Pixel Camera

Fig. 3: Sketches Showing Histograms of Skew Left, Symmetric 
and Skew Right

Table 1: Skewness Values For Metals and Non Metals
Metal Skewness Non Metal Skewness
Iron 0.7297 Wood -0.8546
Aluminium 0.2417 High density 

poly ethylene 
plastic

-0.1643
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Brass 0.6081 Polycarbonate
Acrylonitrile-
Butadiene-
Styrene
(PC/ABS)
plastic()

-0.1767

Steel 0.5334 Polyvinyl 
chloride(plastic 
id card)

-0.6075

Silver 0.1409 Polycarbonate 
plastic

-0.3704

II. Results and Discussions
The experiments are conducted with different types of metal 
images and Non metal images each size 1600x1200 taken from 
2 mega pixel camera as shown in figure 1 and 2. We have calculated 
the skewness values for metal images and non metal images. We 
have taken 5 different types of Non Metals like wood and different 
types of plastics each of five items Calculate the Skewness for 
these items. In the same way we have also taken 5 different types 
of metal images like iron, brass, aluminium etc each of five items. 
Calculate the Skewness for these items. Then calculate the average 
for both metal images and Non Metal images .For Metals we 
obtain 0.33% average Skewness and for Non Metals we obtain 
-0.09%.

III. Conclusion
In this using texture features we have to conclude that all metals 
have positive skewness values that means data that are skewed 
right. Non metals have negative skewness values that means data 
that are skewed left. Distribution of data values are different in 
metal images as well as non metal images.
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