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Abstract— Face recognition have gained a great 

deal of popularity because of the wide range of 

applications such as in entertainment, smart cards, 

information security, law enforcement, and 

surveillance. It is a relevant subject in pattern 

recognition, computer vision, and image processing. 

Two major methods are used for features extraction, 

which can be classified into appearance-based and 

Model-based methods. Appearance-based methods use 

global representations to identify a face. Model-based 

face methods aim to construct a model of the human 

face that capture facial variations. Image similarity is 

the distance between the vectors of two images. The 

second section discuss the common feature face 

recognition methods. The third section discuss 

distance measurement classifiers. The fourth section 

discuss different face recognition databases. 

Keywords—  

I. INTRODUCTION 

Face recognition is a process of identifying a person’s 

face in a digital image or a video. It mainly works on 

the principle of object recognition, i.e.., where a 

system can recognize and discriminate between 

different objects, it has been trained to recognize. It 

uses computer vision and machine learning to its 

maximum advantage. It is one of the most active 

topics in Image processing and Object recognition. 

Object recognition is a sub discipline of pattern 

recognition. Face recognition has many applications 

out of which commonly used are video surveillance, to 

match the faces in the footage to the existing facial 

database. It also used as biometric passwords in smart 

phones as fingerprint passwords used. Recently, it is 

used in social networking sites to tag the pictures of 

people automatically. There are a lot of challenges in 

facial recognition such as illumination, Variations in 

facial expression, angle between face and camera, 

wearing glasses, changing facial hair and hairstyles, 

Noise and Occlusion. 

 

 

Fig 1: Face Recognition Architecture[12] 

.Face Recognition is an inherent capability of the 

human beings. For Identifying a person by the face is 

one of the most fundamental human functions since in 

the time immemorial. An Artificial Neural Networks 

(ANN) is a attempt to simulate the human brain; hence 

its method is named as artificial neural networks. 

Neural networks, which can inspired from all the 
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studies of biological nervous systems, that can have 

recently being used for the various applications, due to 

distributed computing fashion over the large number 

of a simple processing units (Neurons). These neurons 

of the nodes, which are very simple, non-linear 

computational elements that are connected by links 

with the variable weights. 

II. APPLICATION 

Face recognition has lot of applications in various 

disciplines such as Law enforcement, Entertainment, 

Smart cards, Information security etc. In law 

enforcement, it used to track suspects using CCTV 

control. In Entertainment, it is used for human-robot 

interaction. In Smart cards, it is used in the process 

voter registration and driving license. So, a key 

solution lies in facial representation but a great deal of 

effort is needed.  

Deep learning mechanisms helps in building well 

defined, discriminative facial descriptors, which still 

plays a dominant role in face recognition applications. 

Searching for robust descriptors has been an important 

research in computer vision. A list of past adopted 

approaches is being discussed here. Eigen faces and 

Fisher faces are facial descriptors where faces are 

represented by pixel intensities. They are proposed 

using linear PCA and have been enhanced by 

nonlinear PCA. But they are sensitive to Illumination, 

Variation, Noise and occlusion. Gradient face is a 

novel descriptor which uses IGO [image gradient 

orientation] instead of pixel intensities to achieve 

strong invariance to illumination. But they are 

sensitive to Local deformation,  

Rotation, Spatial scale, thus prone to facial expression 

and poses. Gabor wavelets descriptor extracts micro 

textual details, fusing these local features can provide 

global shape information, making it robust to local 

distortions. It is inefficient to real time applications. 

Local Binary Patterns (LBP) features are simple and 

efficient and provide good invariance to illumination. 

It is limited by extreme lighting. BGP uses features of 

both IGO domain and LBP, presents a new local facial 

descriptor. It measures relationships between local 

pixels in the image gradient domain and encodes the 

local structures into set of binary strings. Local 

features extracted by BGP shows stronger 

orientational power than LBP and Gabor descriptors. 

It increases discriminative power, simplifies 

Computational capacity and Scale selectivity. 

III. TECHNIQUES 

Principal Component Analysis (PCA) A traditional 

way for extracting features to use the PCA technique. 

In a set of N d-dimensional image‟s the learning set 

(d being to the number of pixels in each and every 

image), the PCA method extracting so-called principal 

components as to the eigenvectors of all the 

covariance matrix of over all the data. Geometrically, 

the principal components are that in which the 

directions of the data space maximizing the variance 

of all the projection in the original vectors over these 

axes. The idea is then to replacing PCA by a method 

that can be able to extract more and more perceptive 

features from the faces. By the perceptive, we mean‟s 

features that can be used by all the human being for 

discriminate between or to describer‟s the faces.  

Independent Component Analysis (ICA) ICA 

technique can be a data analysis tool that derived from 

the "source separation “as the signal processing 

techniques. The aim of the source separation is to 

recover‟s the original signals Si , from the known 

observations Xj , where the each observation is 

unknown as the mixture of all the original signals. The 

algorithmic techniques by making this entire task 
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possible that are often called as ICA, as these factorise 

the observations for a combination of original 

source’s.  

Neural Network The Neural Network based on the 

face recognition approaches that include as the use of 

convolutional Neural Networks, as the radial basis 

neural’s networks, and the other types of the Neural 

Networks. All of these focus on the recognition 

performance of the leading to the complex learning 

algorithms and all the non-linear neurons. In the 

several of these works, the Neural Networks act as 

aclassifiers. The Separate feature’s extraction 

algorithms that extract the relevant features that can be 

fed to all the Neural Network classifiers. The 

complexity of the learning algorithms and the feature 

extraction algorithms that make„s the existing Neural 

Network-based on the face recognition methods in an 

inefficient for the hardware mapping. 

IV. RELATED STUDY 

Ke Shan, Junqi Guo et al. [1] employed a deep 

convolutional neural network (CNN) to devise a facial 

expression recognition system, which is capable to 

discover deeper feature representation of facial 

expression to achieve automatic recognition. The 

proposed system is composed of the Input Module, the 

Pre-processing Module, the Recognition Module and 

the Output Module. 

Dahal, B., Abeer et al. [2] in this system, hybrid 

system has been presented which uses the skin color 

for enhancing precision for tracking and detection. In 

this approach, an image is divided into different part 

depending on their skin color and also imag e is 

rescaled. The portioned skin color image is united 

with the edges before applying the morphological 

operations. The result indicated that proposed hybrid 

system outperforms as compared with other traditional 

system.  

Goswami, Gaurav et al. [3] in this paper, 3 

dimensional images has been used that may encode 

many information related to face. But, 3 dimensional 

images are costly to capture because of the sensor 

cost. In RGB-D images can be acquired using 

consumer level devices like Kinect that gives pseudo-

depth data. Moreover in this paper, RGB-D face 

tracking algorithm has been proposed which is 

depending on extracting biased features using entropy 

and saliency from RGB-D images. The result 

demonstrates that proposed algorithm is very efficient 

and understands the several facets of RGB-D face 

recognition.  

Shi, Xin, Jian Wu et al. [4] presented a face 

tracking method which is depending on the threshold 

determination of the positive face sequence. In this 

method, initially all the faces having distinct angles 

are find and tracked. And also the position and ange l 

information of face is being noted. In the next stage, 

different faces are matched with the face in the frame. 

Then positive faces that are similar to the person are 

detected. In final stage, results can be attained by 

using threshold determination method. The result 

analysis shows that the proposed method has better 

rate of recognition in case of moderate flow density. 

Also, the proposed app roach is capable to satisfy the 

requirement of the real-time system.  

Dewan, M. Ali Ak ber et al. [5] proposed an 

adaptive biometric system. This proposed system is 

used to solve the problem of single sample face 

recognition (SSFR) having modular framework. This 

architecture have one detector per target and for every 

detecto r, face model is being produced within the face 

images. Sequential Karhunen-Loeve technique is used 

to update the face model using representative face 
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captures that are choosing for operating data by 

utilizing reliable tracking trajectories. This method is 

used to produce the intra-class variation of face 

appearance and improve representativeness of the face 

models. The efficiency of presented technique is 

detailed in security surveillance and user 

authentication using Chokepoint and FIA datasets in 

SSFR setting. 

Negi, Rahul Singh et al. [6] presented a new 

method in order to implement face recognition using 

PCA. Although, there will lots of work is done on 

PCA, the major disadvantages that was happened with 

the distance issue. In this paper, problem is being 

solved by utilizing Hausddroff distance algorithm.  

Aghaei, Maedeh, Mariella Dimiccoli et al. [7] 

presented multi-face tracking method which produces 

a group of tracklets and takes benefit of tracklets 

redundancy to deal with unreliable ones. Same 

tracklets are the combined into bag of trackeles that is 

aimed to correspond to a particular person. This 

method is a widespread dataset of egocentric photo-

streams and compared with other methods, indicating 

its efficiency and robustness. 

Vong, Chi Man et al. [8] proposed sparse Bayesian 

extreme learning machine (SBELM) for real-time face 

detection. The proposed method is capable to reduce 

the size of model without compromise on the fast 

execution time and precision. Numerous standards for 

the face datasets are developed for the estimation of 

SBELM among other traditional approaches. The 

analysis of results indicates that SBELM attains best 

ever execution time with high precision over the 

standard face datasets. 

Asthana, Akshay et al. [9] discussed the issue of 

updating a discriminative facial deformable model. in 

this paper, very effective strategies has been proposed 

in order to update a discriminative model which is 

trained by cascade of regressors. It is show that is 

possible to automatically construct robust 

discriminative person and imaging condition specific 

models 'in -the-wild' that do better than state-of-the-art 

generic face alignment strategies. 

Sagonas, Christos et al. [10] proposed 300 Faces 

in-the-Wild Challenge (facial landmark localization 

Challenge). The purpose of this challenge is to 

evaluate the performance of distinct systems on a 

new-collected dataset using the identical evaluation 

protocol and the same mark-up and thus to expand the 

first standardized benchmark for facial landmark 

localization.  

Baltrusaitis, Tadas et al. [11] proposed Constrained 

Local Neural Field model for facial landmark 

detection. In this model probabilistic patch expert 

(landmark detector) has been introduced which may 

learn non -linear and spatial relationships among the 

input pixels and the probability of a landmark being 

aligned. Moreover, this model is optimised by 

utilizing a novel Non -uniform Regularised Landmark 

Mean-Shift optimisation approach. 

Author Contribution Advantages 

Ke Shan, Junqi 

Guo et al. [1] 

employed a deep 

convolutional 

neural network 

(CNN) to devise 

a facial 

expression 

recognition 

system, which is 

capable to 

discover deeper 

feature 

representation of 

facial expression 

capable to 

discover deeper 

feature and have 

high accuracy 
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to achieve 

automatic 

recognition. 

Dahal, B., 

Abeer et al. 

[2] 

hybrid system 

has been 

presented which 

uses the skin 

color for 

enhancing 

precision for 

tracking and 

detection 

hybrid system 

outperforms as 

compared with 

other traditional 

system i.e. 

higher accuracy 

without training 

Goswami, 

Gaurav et al. 

[3] 

3 dimensional 

images has been 

used that may 

encode many 

information 

related to face. 

But, 3 

dimensional 

images are 

costly to capture 

because of the 

sensor cost. 

Recognize 3D 

images in face 

recognition 

Shi, Xin, Jian 

Wu et al. [4] 

presented a face 

tracking method 

which is 

depending on the 

threshold 

determination of 

the positive face 

sequence. 

better rate of 

recognition in 

case of 

moderate flow 

density. 

Dewan, M. Ali 

Ak ber et al. 

[5] 

This proposed 

system is used to 

solve the 

problem of 

Improved 

efficiency 

single sample 

face recognition 

(SSFR) having 

modular 

framework. 

Negi, Rahul 

Singh et al. [6] 

presented a new 

method in order 

to implement 

face recognition 

using PCA. 

Although, there 

will lots of work 

is done on PCA, 

the major 

disadvantages 

that was 

happened with 

the distance 

issue. 

Utilized 

Hausddroff 

distance 

algorithm 

Aghaei, 

Maedeh, 

Mariella 

Dimiccoli et 

al. [7] 

presented multi-

face tracking 

method which 

produces a group 

of tracklets and 

takes benefit of 

tracklets 

redundancy to 

deal with 

unreliable ones. 

Robustness and 

Efficiency 

Asthana, 

Akshay et al. 

[9] 

discussed the 

issue of updating 

a discriminative 

facial 

deformable 

model. in this 

paper, very 

Higher 

Accuracy Rate 
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effective 

strategies has 

been proposed in 

order to update a 

discriminative 

model which is 

trained by 

cascade of 

regressors. 

V. FACTORS AFFECTING 

Recognizing the human faces from images and videos 

is indeed a hard nut to crack. There are many 

approaches to carry out this task but none is able to 

accomplish it with 100% accuracy because of the 

numerous challenges facing this system. These factors 

are divided into 2 categories, Intrinsic and Extrinsic 

factors. [9] Intrinsic factors include the physical 

condition of the human face e.g. aging, facial 

expressions etc affecting the system while extrinsic 

factors are those factors that become a reason to 

change the appearance of the face e.g. lightening 

condition, Pose variation.  

Aging: Aging is one of the intrinsic factors 

influencing face recognition techniques as it turns to 

be a mess for algorithms. Permanence is an essential 

quality for any biological measurement to be treated 

as biometric. The face is a blend of skin tissues, facial 

muscles & bones. When muscles contract they result 

in the deformation of facial features. However, aging 

causes significant alterations in facial appearances of 

an individual e.g. facial texture (wrinkles etc) and face 

shape with the passage of time [10]. The face 

recognition systems should be capable enough of 

accommodating this requirement. Many researchers 

with the prime objective of addressing this issue have 

been carried out. It becomes difficult to collect the 

data to train the system to deal with the aging factor 

for recognition purpose because of the slow aging 

process. The research carried out keeping age factor 

into account has gained much popularity.  

Facial Expression Facial expression is an approach of 

nonverbal communication as it conveys messages 

using expressions. However, expression variation 

creates vagueness for the face recognition systems. 

Many systems for face recognition have been 

developed that work well for the images under a 

controlled environment. Different facial expressions 

show different moods, attitudes of people, and change 

the geometry of the faces and, if there is minor 

variation in the image it becomes difficult for the 

system to recognize the face. Researchers have 

worked for face recognition with taking facial 

expression into consideration. There are different 

approaches that can be used to deal with this issue like 

model base approaches, muscle base approaches, 

motion-based approaches [20]. It is a perception that 

although face shape of a person change because of 

various facial expressions but there may be still some 

features that are less likely to be affected due to the 

same. The face is a combination of bones, skin tissues 

& muscles. Static signals such as color, gender or 

color etc and slow signals like bulges & wrinkles 

although do not convey emotion but they have an 

impact on the rapid signal of facial expression. Facial 

expression work as a rapid signal that is immediately 

affected due to contraction of muscles of facial 

features like eyebrows, cheeks etc. After identification 

of such features, the non-rigid face recognition 

problems can be reduced to rigid one. However, no 

perfect shape with total shape invariant quality can be 

found.  
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Pose Variation Pose variance is yet another hurdle in 

achieving a successful face recognition system. People 

pose differently every time they take a picture. There 

is no standard similar pose. So this makes it difficult 

to distinguish and recognize the faces from images 

with varying poses. Pose variations degrade the 

performance of the facing requirement. Most systems 

work under inflexible imaging conditions. Depending 

on the type of gallery images used the methods 

dealing with variation in pose can be divided into two 

kinds i.e. multi-view face recognition and face 

recognition across pose. Multi-view face recognition 

can be considered as an annexure of frontal face 

recognition in which gallery image of every pose is 

considered. On the other hand, across a pose in face 

recognition, we consider face with such a pose which 

has not been seen before by the recognition system. A 

good face recognition approach should have good 

pose tolerance and the capability to recognize different 

poses. Several issues in this regard are still open such 

as lack of perceptive subspace pose variant images. 

Several researchers are working to deal with this issue. 

However, no system with 100% accuracy is available 

yet. There are some different methods and approaches 

that can be used to tackle the problem of face 

recognition varying and changes in pose that are 

divided into three categories including general 

algorithms, 2D methods for face recognition across 

pose, Face recognition across pose with the assistance 

of 3D models.  

Partial Occlusion Occlusion refers to natural or 

artificial obstacles in an image. The approaches to face 

recognition with partial occlusion are categorized into 

different categories including Part Based Methods, 

Feature based methods and Fractal-Based Methods. 

Many areas of image processing have been impacted 

by partial occlusion such as recognition by ear is 

occluded due to earrings. Occlusion affects the 

performance of a system when people deceive it either 

by the use of sunglasses, scarves, veil or by placing 

mobile phones or hands in front of faces. Sometimes 

other factors like shadows due to extreme illumination 

also act as occluding factors. Local approaches are 

used to deal with the problem of partially occlude 

faces which divide the faces into different parts. This 

problem can be addressed by eliminating some of the 

features creating trouble in accurately recognizing the 

image. Mostly local methods are based on feature 

analysis, in which best possible features are detected 

and then they are combined. Another approach that 

can be applied for this purpose is near holistic 

approach in which occlude features, traits and 

characters are eradicated and rest of the face is used as 

valuable information. Different techniques are being 

developed by the researchers to cope up with this 

problem. 

Effect of Illumination Illumination variation affects 

the face recognition system a great deal, thus turned to 

an area of attention of many researchers. It becomes 

difficult to recognize one or more persons from still or 

video images. It’s quite easy to extract desired 

information from images taken under a controlled 

environment where the background is uniform, 

however; in uncontrolled environment face needs to 

be recognized from. 

VI. CONCLUSION 

This paper has attempted to review a significant 

number of papers to cover the recent development in 

the field of face recognition. Present study reveals that 

for enhanced face recognition new algorithm has to 

evolve using hybrid methods of soft computing tools 
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such as ANN, SVM, SOM may yields better 

performance. You can use any of them as per your 

requirement and application. You can also work over 

to improve the efficiency of discussed algorithms and 

improve the performance. The list of references to 

provide more detailed understanding of the 

approaches described is enlisted. 
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