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Abstract—Face recognition is a technique of determining the unique facial features & a comparison can be drawn between 
the unique features extracted to every other individual in the database. In this paper, we will study the different ways of 
classification of the face recognition system. In addition to this, a comparative analysis would also be done in order to mark 
the various factors involved along with pros & cons.  
Keywords—Face recognition, face detection, Pre-processing, Feature extraction

 

I. INTRODUCTION  

Face recognition is an evidence of the computer 

vision & pattern recognition systems. It has gained 

enormous popularity in the new era. It involves the 

following 4 stages of evaluation: 

 Detection of the face: The 2D images 

& videos comprise of many props in 

addition to the faces of concern. Thus, 

different techniques are used to identify 

the faces for pre-processing & features 

extraction. 

 Pre-processing: As the images differ in 

resolution i.e. pixel configuration, they 

will have to be processed in terms of 

their orientation, brightness, color 

complexity, saturation, depth, contrast 

etc. It reduces the distortions enhancing 

the image features. The geometric 

transformation techniques like rotation, 

scaling etc are termed as pre-processing 

techniques [1-4]. This allows us to yield  

 

better outcomes when features are 

extracted. 

 Feature Extraction: The detected face 

is processed to derive values which can 

be termed as features. These facilitate us 

with descriptive, explanatory, unique 

and non-iterating data about the test 

face. This technique is known as feature 

extraction [5].  Feature extraction is of 

at most importance because it lowers 

the dimensional information of the 

image. The information contained in the 

image data is too large and is very 

difficult to be processed as the 

information can be redundant or 

repeated. So, the data is reduced to 

feature vectors which summarizes the 

data and help us in segregating the 

relevant piece of information and 

discard the irrelevant one. [5-7].   Many 

machine learning researchers believe 
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that an efficient feature extraction is the 

key to optimal face recognition system. 

 Face Recognition: The extracted 

features are then compared & classified 

which results in matching of the image 

which is under consideration with the 

reference images which will be fetched 

from the database . 

This is the simplest version of face 

recognition system. Each stage 

comprises of many algorithm in 

conjunction to obtain the desired 

outcomes. There had been much 

advancement in the last few years in 

identifying & classifying faces 

efficiently. This paper highlights these 

approaches.   

II. FACE RECOGNITION MODES 

The approach of face recognition system is 

classified in the following given format: 

 Based on templates 

 Based on features/attributes 

 Based on knowledge 

 Based on appearance 

 Based on Model 

 Based on geometry 

 

 
 

Fig.1. Classification of Face Recognition 

methods 

A. Template based technique 

This method involves a test image, whose facial 

template is extracted and matched to all the 

samples available in the database. The process 

involves generation of facial template & is 

compared with the samples stored in static image 

repository [2]  

Further on comparison a final template is 

generated which is stored in the central template 

database. This further involves comparison & 

matching of the database with the face under 

consideration as shown below:  

 

Fig.2. Template based method 

 

As in the above image, firstly, the face 

arrangement is considered and further it is 

compared to the images that are previously 

available to us in the static image repository. The 
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resultant drawn out of this is a final template 

which is further stored in the central template 

database [2]. This database is then compared to the 

test image as shown in  Fig.2 

B. Feature Invariant Based 

Constant features explain about those distinct 

parameters of a reference ace which is persistent 

even if external & internal conditions are modified 

[7]. So, this method functions by analyzing & 

identifying such constitutional artifacts 

irrespective of any kind of posture, lighting 

conditions, saturations, brightness, sharpness etc. 

These anatomical features are then used to draw a 

comparison between the test image & the 

database. This technique highlights the fucudicial 

marks of a face which acts like a landmark [3] 

C. Knowledge Based Method 

This method involves creation of rules from 

encoded human face data like skin color, shape of 

the nose, distance between the pair of eyes etc. 

These rules are then used for extraction of facial 

features [7] these extracted features then 

accomplish the task of face recognition by 

comparing this features with that present in the 

database. As shown in the figure the rules based 

on placement of eyes, nose, eyebrows etc. The 

objective of this is face localization which will be 

an added merit & further would lower the 

disparities amongst the queery image & the 

training set [3] 

 

Fig.3. Knowledge based method 

D. Apperarance Based 

This technique has proven to be the best due to 

its ease in implementation [6] This method 

involves template identification of the test image 

from the training images. This technique is widely 

used for face recognition systems. 

 

Fig.4. Knowledge based method 

E. Model Based Method 

This technique compares the model of 

variations in facial shape, appearance, color, size 

etc. to provide the desired output. It facilitates the 

object based classification and the common 

structures are the main significant point of 

classification. 
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Fig.5. Model based method 

F. Geometric Based Method 

This method is effective for noisy images & 

those images which have very low resolution. This 

technique is used to derive the exterior analytical 

attributes of the test image which is stored as the 

test ID. The blue print of this method is shown 

below: 

 

Fig 3. Geometric based methods 

III. COMPARITIVE ANALYSIS 

A clear comparison amongst all the techniques 

would lead to a better understanding of the 

operation of the system: 

TABLE I.  COMPARISION  

 
Table1. Comparative Analysis 

 

IV. CONCLUSION 

This paper dealt with the various classification 

techniques of face recognition method on the 

basis of which we could successfully obtain the 

best of results. The algorithms have different 

principles of operation leading to various usage. 
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