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ABSTRACT 

In this paper overview of few pattern classification methods and comparison of some aspects of pattern recognition system are 
presented. The paper also contains the research topics and applications of pattern recognition system. Pattern recognition is the 
research area that studies the operation and design of systems that recognize patterns in data. New and emerging applications, such as 
data mining, web searching, retrieval of multimedia data, face recognition, and cursive handwriting recognition, require robust and 
efficient pattern recognition techniques. 
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1. INTRODUCTION 

Pattern recognition is finding and labeling smaller desired patterns in a big pattern. Pattern recognition is emerging as exciting and 
challenging field; in this paper discussion and comparison of some features of pattern recognition are presented. The basic types of 
pattern recognition are supervised and unsupervised classification [1]. The neural network techniques extracted from statistical 
learning theory are getting more attention in recent pattern recognition methodologies. The following issues need to be considered 
while designing a pattern recognition system: definition of pattern classes, sensing environment, pattern representation, feature 
extraction and selection, classifier design and learning, selection of training and test samples and performance evaluation [2]. The 
most common problems in the pattern recognition field are identifying complex patterns with arbitrary orientation, location, and scale 
remains unsolved [3].  

The organization of this paper is as follows: In section 2, information on several classifiers is given focusing on Statistical Pattern 
recognition system. The classifiers are categorized according to the design methodology; as using similarity maximization, 
probability, and geometric information on deciding. Later in section 3 the different pattern classification techniques are discussed and 
in section 4 comparison of pattern classification methods are discussed along with conclusion [4]. 
 
 

2. STATISTICAL PATTERN RECOGNITION 

A number of commercial recognition systems have been designed based on statistical pattern recognition [5]. In this method a set of d 
features (attributes) are used to represent a pattern, the pattern can be viewed as d-dimensional feature vector. Statistical theory 
concepts are used to create decision boundaries between pattern classes. Training and Classification are two modes in statistical 
recognition system. The preprocessing module segments the pattern of interest from the background, removes noise and normalizes 
the pattern. Preprocessing unit will do all operations to define clear representation of the pattern. The feature extraction/selection 
module will search for the appropriate features to represent the input patterns and to train the classifier. The designer can optimize the 
preprocessing and feature extraction/selection strategies using the feedback path [6]. Finally in classification mode the input patterns 
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are categorized as one of the pattern classes based on the measured features. Fig. 1 gives the components of a statistical pattern 
recognition system. 

 

Figure 1: The components of a statistical pattern recognition system. 

Several iterations are given for training to optimize the selected features. The ability to classify the pattern correctly depends upon the 
output of the feature extraction algorithm. The input data also contributes to the quality of extracted features. The main aim of the 
classifier is to group objects in a category based on variance in their measured features. Objects in the same category possess similar 
feature values and in different categories the similarity reduces. The classifiers can handle several inconsistencies in feature sets; still 
each classifier has its pros and cons when dealing with precise feature sets [7]. 
 
Another contrast learning method in statistical pattern recognition is that of supervised learning (labeled training samples) versus 
unsupervised learning (unlabeled training samples).The category of a pattern is represented by its label. In unsupervised learning the 
number of classes must be learnt along with the structure of each class. The several categories that belong to statistical pattern 
recognition are shown in fig. 2.  

   
Fig. 2. Various approaches in statistical pattern recognition. 

 
The information available to the system designer reduces as we move from top to bottom and left to right in fig. 2. This results in 
increased difficulty in classification problems. Several categories in statistical pattern recognition try to implement Bayes decision 
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rule. In the nonparametric and unsupervised learning mode cluster analysis handles decision making problems, where the number of 
categories or clusters is not specified [8]. 
  
The statistical pattern recognition can be further classified as geometric approach and probabilistic density-based approach based on 
whether the decision boundaries are obtained directly or indirectly as shown in Fig. 2. In probabilistic approach the density functions 
have to be estimated first, and then discriminant functions which specify the decision boundaries have to be constructed. The 
geometric approach constructs decision boundaries directly from optimizing certain cost functions. All classification or decision rules 
require precise training using available training samples. Hence the competence of classifier depends on both the number of available 
training samples and specific values of the samples. Finally the pattern recognition system should classify future test samples which 
are probable to be different from the training samples. Therefore optimizing classifier on the training set may not always result in the 
desired performance on a test set [9]. 
 
The efficiency of pattern recognition system in classifying test patterns which were not used during the training stage is known as 
generalization ability of classifier. The following are some of the reasons for poor generalization ability of a classifier. 

1) The number of features is too large relative to the number of training samples [10],  
2) The number of unknown parameters associated with the classifier is large, 
3) A classifier is too intensively optimized on the training set (overtrained);  

The novel work by Cover [5] on capacity of classifier and complexity provides a good understanding of mechanisms by overtraining. 
 

 
 

3. PATTERN CLASSIFICATION 
 

Basically there are three types in classifiers [11]. In all types the training set and the feature selection algorithm decides outcomes. 
Each classifier has its own advantage. These classifiers depend upon similarity maximization methods, probabilistic methods, and 
geometric methods, respectively. 

 
3.1 Similarity Maximization Methods 
In this method classifiers will have some similarity metrics and assign class labels for maximizing the similarity. The similarity 
between patterns is used to decide on good classification. The nearest mean classifiers define the features of a class as a vector and 
represent the class with the mean of the elements of this vector. Thus, any unlabeled vector of features will be classified as the class 
with nearest mean value. This method finds problem in classifying face images as it needs to supply a template for each face label. 
 
Nearest neighbor Algorithm [7, 8] is another important classifier where the data is represented as points in space, and classification is 
done based on the Euclidean distance of the data to the labeled classes. For the k-NN, the classifier checks the k nearest points and 
decides in favor of the majority 
 
3.2 Probabilistic Methods 

Bayes decision theory is used extensively in well-known probabilistic methods. The decision rule assigns class labels to samples 
which have maximum posterior probability.  The posterior can be calculated by the well-known Bayes rule: 

 
                                    𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑋𝑋 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸
                                                                                  (1) 

 
Bayesian Belief Nets [12, 13, and 14] represent the functional dependencies and independencies among model variables, i.e. features. 
Whenever some parameters take some values, the nodes of the network are affected and take a probability value, by the Bayes’ rule 
[12]. 
 
 
3.3 Geometric Classifiers 

Geometric classifiers build decision boundaries by directly minimizing the error criterion, since no related experiments are 
supplied. An example to these classifiers is Fisher’s linear discriminant, which mainly aim to reduce the size of the feature space to 
lower dimensions in case of a huge number of features. It minimizes the mean squared error between the class labels and the tested 
instance. Additionally, neural networks are examples of geometric classifiers [13] 

 
3.4 Decision Trees 

The decision trees, take the instance described by its features as input, and outputs a decision, denoting the class information. 
Each node denotes a feature, and each iteration we go down to the lower depth, selecting a child node depending on the feature value 
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for the particular instance. There are several issues of decision trees, such as how to create a good one. There are several decision tree 
classifiers such as ID3 or C4.5 .  

 
4. CONCLUSION 
Pattern recognition is generally categorized according to the type of learning procedure used to generate the output value. In simple 
sense pattern recognition is the heart of all scientific inquiry, including understanding ourselves and the real-world around us. Now a 
day the development of pattern recognition is increasing very fast.  
 
A survey on the pattern recognition has been presented. It has been shown that powerful methods exist, however, care has to be taken 
to build robust and consistent classifiers. The best approach for the inexperienced user seems to be the use of classical statistical tools, 
since plug and play works in this case. Pattern recognition can be done both in normal computers and neural networks. Computers use 
conventional arithmetic algorithms to detect whether the given pattern matches an existing one. It is a straightforward method. It will 
say either yes or no. It does not tolerate noisy patterns.  
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