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Abstract— Person’s identification is important in daily life. 

So, biometric systems are used for identification. There are 

different types of biometric system like face, fingerprint, 

speech, signature, palm-print, iris etc which have different 

feature points. These feature points are used for person’s 

identification. This paper presents different feature 

extraction techniques to extract these feature points and 

feature reduction techniques to remove the irrelevant feature 

points with objective of provides better recognition 

performances.                          

Key words: Biometric system, Feature extraction, Feature 

reduction                     

I. INTRODUCTION 

A wide variety of applications require reliable verification 

scheme to confirm the identity of an individual requesting 

their service. Examples of these applications include secure 

access to buildings, laptops, cellular phones, computer 

systems and ATMs. In the absence of robust verification 

schemes, these systems are susceptible to the attacks. 

In today’s society, importance of security increases 

day by day. Biometric system plays an important role in 

personal identification. Biometric refers to automatic 

recognition of individuals based on their physiological 

and/or behavioural characteristics (Figure 1). 

 
Fig. 1: Examples of some biometric traits 

Physiological characteristics are based on direct 

measurements of part of the human body. Fingerprint, face, 

hand geometry are examples of this category. Behavioural 

characteristics are based on indirectly measures of some 

characteristics of human body and data derived from actions 

performed by users. Gesture, handwriting, speech are 

examples of behavioural category.  Biometric systems make 

use of fingerprint, face, signature, speech, palm-print and 

iris to identify the person because these traits cannot be 

easily shared and stolen. This paper presents the feature 

extraction techniques and feature reduction techniques. 

A. Feature Extraction Level 

Feature extraction level refers to extract the feature vectors 

from traits by using either multiple sensors or multiple 

feature extraction algorithms. When feature vectors are 

same, single resultant feature vector is calculated. When 

feature vectors are not same, concatenate the feature vectors 

to form a new single feature vector. When feature sets are 

incompatible to fuse, then concatenation is not possible. 

B. Feature Reduction Level 

Feature reduction level refers to the mapping of the original   

high-dimensional data onto a lower-dimensional space. At 

this level, irrelevant feature vectors are removed from 

existing feature vectors either before or after feature 

concatenation. It also reduces the storage space by pruning 

the irrelevant feature vectors. 

II. FEATURE EXTRACTION TECHNIQUES 

Feature extraction techniques are used to extract the feature 

vectors of multiple traits. It provides better recognition 

performances. So there are different types of feature 

extraction techniques: 

A. LBP (Local Binary Patterns) 

LBP is defined as non-parametric operator which is used to 

describe the local spatial structure of image. LBP [12] is 

known as an ordered set of uniform patterns at a given pixel 

position. LBP algorithm is best for feature extraction in 

many studies using both standard and real world images. It 

is used to achieving high accuracy and fast processing time. 

The most important property of LBP is its tolerance against 

illumination changes and its simplicity. 

B. SIFT (Scale Invariant Feature Transform)  

SIFT algorithm is introduced by David Lowe [6]. SIFT is an 

approach for extracting and detecting the feature vectors 

from an image. SIFT applies the Difference-of-Gaussian 

(DOG) scale-space to detect key-points in 2-D images. SIFT 

is better than LBP due to highly stability against the 

illumination changes, scaling, translation and rotation of 

images. 

C. ASM (Active Shape Model)  

ASM is used to determining the location of facial 

landmarks. ASM[4] model-based detection is able to handle 

minor variations in pose and expression. 

D. Minutiae Based Technique 

Minutiae based technique is mostly used for fingerprint 

recognition. It consists of two steps: minutiae extraction and 

minutiae matching. In this technique, image is normalized, 

pre-processed using Gabor filters, binarized, thinned and is 

then subjected to minutiae extraction as detailed in [5]. 
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E. MFCC (Mel Frequency Cepstral Coefficients)  

MFCC is most popular algorithm for feature extraction. Mel 

Frequency Cepstral Coefficients (MFCC) is chosen because 

of the sensitivity of the low order cepstral coefficients. 

MFCC is produced after the recorded signal is pre-

emphasized, framed and hamming windowed. Then the 

signal is normalized and filtered using low-pass. Low-pass 

filter is used to remove the potential artificial high 

frequencies appearing in their modulation spectrum due to 

transmission errors. 

III. FEATURE REDUCTION TECHNIQUES 

After feature extraction, feature vectors of modalities are 

then normalized using min-max normalization technique. 

The feature level fusion is performed by concatenating the 

two feature vectors. This results in a fused feature vector 

concat= (s1norm ,s2norm,…smnorm,….m1norm, m2norm, 

mmnorm). Feature reduction strategy to eliminate irrelevant 

features can be applied either before [11] or after [9-10] 

feature concatenation. Feature reduction refers to mapping 

original high dimensional data into low dimensional data. It 

reduces the storage space. There are different types of 

reduction techniques to reduce the data: 

A. K-Means Clustering 

The normalized feature point-sets are first concatenated 

together. Then redundant features are removed using the “k-

means” clustering techniques [1] on the fused point-set of an 

individual retaining only the centroid of the points from 

each cluster. These clusters are formed using spatial and 

orientation information of a point. The key-point descriptor 

of each cluster’s centroid is the average of key-point 

descriptors of all the points in each cluster. The Euclidean 

distance is used as distance classifier. The numbers of 

clusters are determined using the PBM cluster validity index 

[8]. Since, the feature point-set from the two modalities are 

affine invariant, they are normalized using normalization 

technique. The aim of  k-means is to removing only those 

feature points which are very near, which are computed 

using Euclidean distance, to a specific point. 

B. Neighborhood Elimination 

This technique is applied on the normalized point-set of 

modalities (snorm and mnorm) individually. That is, for 

each point of modalities, those point that lie within the 

neighbourhood of a certain radius are removed giving 

snorm’ and mnorm’, the reduced point-sets. Spatial 

information is used to determine the neighbours of each 

considered point. Its aim is to removing those points which 

are very near. The result of neighbourhood elimination is 

shown in Fig. 2. 

 
(i) 

 
(ii) 

Fig. 2: Effects of the neighborhood elimination on (i) 

Fingerprint and (ii) Face 

C. Points Belonging To Specific Regions  

The points belonging to specific regions of the face i.e., 

specific landmarks like the the nose, eyes and the mouth 

lower portion and the fingerprint images (the central region) 

are retained as reduced point-set. The aim of “points 

belonging to specific region” is to consider only that points 

belonging to highly distinctive region. Thus keeping only 

optimal sets. The selected feature points are shown in Fig. 3. 

 
Fig. 3: selected regions on a face (left) and a fingerprint 

(right) 

D. PCA (Principle Component Analysis) 

PCA is used for dimensionality reduction to find the 

eigenvectors which best account for the distribution of all 

face images in the database [3], [7]. These eigenvectors are 

commonly referred to as eigenfaces. The eigenfaces depend 

on a particular implementation and number of images in the 

database. 

E. Genetic Algorithm (GA) 

Genetic Algorithm is used to reduce the number of feature 

vectors to achieve the better performance. GA [2] is 

candidate technique to pruning the features where decision 

variable indicate the presence and absence of features while 

the optimisation objective is recognition efficiency. The 

decision variable can thus be represented by binary 

chromosome, where “1” represents the presence of feature 

and “0” represents the absence of a feature. 

IV. CONCLUSION 

Biometric system plays an important role in today’s society. 

Biometric system is used to person’s identification. In 

conclusion, this paper presents fusion at feature extraction 

level, because feature extraction level provides better 

recognition performances than others. And this paper 
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presents the feature reduction techniques to remove the 

redundant feature vectors and reduce the storage space.  
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