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ABSTRACT 
 

Image processing methods play a vital role in different applications, face detection and reorganization is one of them. 

In recent technology, the popularity and demand of image processing are increasing due to its immense number of 

application in various fields. Most of these are related to biometric science like face recognition, fingerprint 

recognition, iris scan, and speech recognition. Among them, face detection is a very powerful tool for video 

surveillance, human computer interface, face recognition, and image database management. There are a different 

number of works on this subject. Face recognition is a rapidly evolving technology, which has been widely used in 

forensics such as criminal identification, secured access, and prison security. The human face is a dynamic object 

and has a high degree of variability in its appearance, which makes face detection a difficult problem in computer 

vision. A wide variety of techniques have been proposed, ranging from simple edge-based algorithms to composite 

high-level approaches utilizing advanced pattern recognition methods. Various researchers have been suggested 

different human face detection and reorganization method for various application decades. This review paper 

presents a comparative analysis of various face detection and reorganization methods. 

Keywords : Face Detection; Face Localization; Facial Feature Detection; Feature Based Approaches; Image-Based 

Approaches 

 

I. INTRODUCTION 

 
In the last decade, it can be observed that many 

algorithms were developed in image processing for 

face recognition and face detection but there was no 

algorithm for detecting a position in an image. The 

position detection in the controlled environment can be 

used in many environments where the positions are 

fixed. Some environments like seminar halls, 

conference halls, Auditoriums etc. And we can apply 

the same algorithm for some environments where the 

positions are reserved. With the help of this position 

detection algorithm, many applications can be 

developed like automatic attendance system in 

controlled environments [8]. Recently, improvement in 

face recognition performance has been accelerating 

owing to advances by leading technology companies 

such as Facebook and Google. In particular, deep-

learning-based face recognition techniques have seen 

dramatic developments in the biometric industry. Deep 

Face, developed by Facebook, is an example of a 

structure that utilizes deep learning. However, this 

high-performance algorithm is difficult to use with 

low-resolution images characterized by various facial 

poses and lighting conditions [11].  

 

 
Figure 1 Face Detection and recognition 

 

Therefore, we look at the traditional face recognition 

methods. Traditional face recognition methods can be 

classified into three types. First, appearance-based face 

recognition methods use global feature extracted from 

the face region. Principal components analysis (PCA) 

and linear discriminate analysis (LDA) can be 

categorized as appearance-based methods. Second, 

texture-based face recognition methods use textural 
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characteristics extracted from the local face region. In 

texture-based methods, local binary pattern (LBP) is 

generally used. Third, geometry-based face recognition 

uses the positions of feature points such as the eyes, 

nose, and mouth. For example, the active appearance 

model is regarded as a geometry-based method. This 

paper covers a survey of face detection method; it 

covers following topics, introduction, face detection 

and recognition method, applications and various 

existing methods [3]. 

 

II. Face Detection and Recognization 

 

In recent technology, the popularity and demand of 

image processing are increasing due to its immense 

number of application in various fields. Most of these 

are related to biometric science like face recognition, 

fingerprint recognition, iris scan, and speech 

recognition. Among them, face detection is a very 

powerful tool for video surveillance, human computer 

interface, face recognition, and image database 

management. There are a different number of works on 

this subject. Face recognition is a rapidly evolving 

technology, which has been widely used in forensics 

such as criminal identification, secured access, and 

prison security [4]. 

 

2.1 Applications of face detection and recognition- 

 

There are numerous application areas in which FR can 

be exploited for these two purposes, a few of which are 

outlined below [2]. 

 

 Verification (one-to-one matching): When 

presented with a face image of an unknown 

individual along with a claim of identity, 

ascertaining whether the individual is who he/she 

claims to be [11]. 

 Security: access control to buildings, 

airports/seaports, ATM machines and border 

checkpoints; computer or network security; email 

authentication on multimedia workstations. 

 Criminal justice systems: Mug-shot/booking 

systems, post-event analysis, forensics. 

 Image database investigations: Searching image 

databases of licensed drivers benefit recipients, 

missing children, immigrants and police bookings 

[3]. 

 Identification (one-to-many matching): Given an 

image of an unknown individual, determining that 

person's identity by comparing (possibly after 

encoding) that image with a database of (possibly 

encoded) images of known individuals [12]. 

 Access Control- Face verification, matching a face 

against a single enrolled exemplar, is well within 

the capabilities of current Personal Computer 

hardware. Since PC cameras have become 

widespread, their use for face-based PC logon has 

become feasible, though take-up seems to be very 

limited [5]. 

 Surveillance- The application domain where most 

interest in face recognition is being shown is 

probably surveillance. The video is the medium of 

choice for surveillance because of the richness and 

type of information that it contains and naturally, 

for applications that require identification, face 

recognition is the best biometric for video data [15]. 

 Smart Card applications: In lieu of maintaining a 

database of facial images, the face-print can be 

stored in a smart card, bar code or magnetic stripe, 

authentication of which is performed by matching 

the live image and the stored template. 

 Border Control -Biometrics technology is used to 

provide effective identification processes, and 

definitely a relevant security solution for Border 

Control/ Airports. Iris recognition, fingerprinting, 

document verification and vascular verification are 

all burgeoning Biometric technologies. 

 

III. Existing of Face Detection And 

Recognition Method 

 

3.1 FACE RECOGNITION 

 

 HAAR CLASSIFIER -The core basis for Haar 

classifier object detection is the Haar-like features. 

These features, rather than using the intensity 

values of a pixel, use the change in contrast values 

between adjacent rectangular groups of pixels. The 

contrast variances between the pixel groups are 

used to determine relative light and dark areas. 

Two or three adjacent groups with a relative 

contrast variance form a Haar-like feature.  

 

Haar-like features are used to detect an image. Haar 

features can easily be scaled by increasing or 

decreasing the size of the pixel group being examined. 

This allows features to be used to detect objects of 

various sizes. 
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 PCA- Derived from Karhunen-Loeve's 

transformation. Given an s-dimensional vector 

representation of each face in a training set of 

images, Principal Component Analysis (PCA) 

tends to find dimensional subspace whose basis 

vectors correspond to the maximum variance 

direction in the original image space. This new 

subspace is normally lowered dimensional (t<<s). 

 ICA -Independent Component Analysis (ICA) 

minimizes both second-order and higher-order 

dependencies in the input data and attempts to find 

the basis along which the data (when projected 

onto them) are - statistically independent. Bartlett 

et al. provided two architectures of ICA for face 

recognition task: Architecture I - statistically 

independent basis images, and Architecture II - 

factorial code representation. 

 LDA- Linear Discriminant Analysis (LDA) finds 

the vectors in the underlying space that best 

discriminate among classes. For all samples of all 

classes the between-class scatter matrix SB and the 

within-class scatter matrix SW are defined. The 

goal is to maximize SB while minimizing SW, in 

other words, maximize the ratio det|SB|/det|SW|. 

This ratio is maximized when the column vectors 

of the projection matrix are the eigenvectors of 

(SW^-1 × SB). 

 EBGM- Elastic Bunch Graph Matching (EBGM). 

All human faces share a similar topological 

structure. Faces are represented as graphs, with 

nodes positioned at fiducial points. (exes, nose...) 

and edges labeled with 2-D distance vectors. Each 

node contains a set of 40 complex Gabor wavelet 

coefficients at different scales and orientations 

(phase, amplitude). They are called "jets". 

Recognition is based on labeled graphs. A labeled 

graph is a set of nodes connected by edges, nodes 

are labeled with jets, edges are labeled with 

distances. 

 Kernel methods- The face manifold in subspace 

need not be linear. Kernel methods are a 

generalization of linear methods. Direct non-linear 

manifold schemes are explored to learn this non-

linear manifold. 

 EP-A Eigen space-based adaptive approach that 

searches for the best set of projection axes in order 

to maximize a fitness function, measuring at the 

same time the classification accuracy and 

generalization ability of the system. Because the 

dimension of the solution space of this problem is 

too big, it is solved using a specific kind of genetic 

algorithm called Evolutionary Pursuit (EP).[2] 

 Trace transform- The Trace transform, a 

generalization of the Radon transform, is a new 

tool for image processing which can be used for 

recognizing objects under transformations, e.g. 

rotation, translation, and scaling. To produce the 

Trace transform one computes a functional along 

tracing lines of an image. Different Trace 

transforms can be produced from an image using 

different trace functional. 

 SVM-Given a set of points belonging to two 

classes, a Support Vector Machine (SVM) finds the 

hyperplane that separates the largest possible 

fraction of points of the same class on the same 

side while maximizing the distance from either 

class to the hyperplane. PCA is first used to extract 

features of face images and then discrimination 

functions between each pair of images are learned 

by SVMs. 

 AAM -An Active Appearance Model (AAM) is an 

integrated statistical model which combines a 

model of shape variation with a model of the 

appearance variations in a shape-normalized frame. 

An AAM contains a statistical model if the shape 

and gray-level appearance of the object of interest 

which can generalize to almost any valid example. 

Matching to an image involves finding model 

parameters which minimize the difference between 

the image and a synthesized model example 

projected into the image.[2] 

 

3.2 Face Detection  

 

The Face detection has been one of the most studied 

topics in the computer vision literature. In this paper, 

this paper is about the recent advances in face detection 

for the past decade. This survey is about the various 

techniques according to how they extract features and 

what learning algorithms are adopted and after studied 

those methods we have divided them into different 

categories .we will discuss them one by one. 

 

The total detection method is divided into two types  

 Model-based In this section we placed the 

methods which detect the faces according to 

models means 2-d or 3-d model based. Some other 

methods which are related to face detection and 

process the steps according to models we had 

placed them on the list. 
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 2-D Model-Based 

 3-D Model-Based 

 Advanced based In this section we had placed 

some advanced methods and techniques which are 

based on some other method 

 

3.2.1. Two-D-MODEL Video security systems are a 

well-known concept in daily life, nowadays 2D 

systems are the systems that are used. Now we are 

listing out the technique which falls under the 2-d 

model. 2-d model is mainly divided into following 

types- 

 Feature-based -The techniques under this 

method are Low-level analysis -This technique is 

based on the concept of analyzing low-level 

visual features by using pixel properties like 

intensity levels, edges, and color properties. 

 Edge-based face detection- Edge is the most 

primitive feature in computer vision applications 

and it was applied in some earlier face detection 

techniques by Sakai et al. It was based on 

analyzing line drawings of faces to locate facial 

features. 

 Skin color-based face detection-Skin color 

plays an important role in detecting faces in color 

images because skin chromaticity values of 

different color space can be effectively used to 

segment the input image. It helps to identify the 

probable regions containing faces. 

 

3.2.2 Three-D MODEL BASED There is a growing 

demand for better facial recognition systems, those 

which have lesser or no problems with lightning, 

different angles and expressions. 3D facial 

recognition is an upcoming market, the techniques 

are getting better, the research completer and the 

hardware less expensive. Now we will discuss the 

techniques which fall under 3-D model 

 

 Knowledge-based methods -This model based 

on human knowledge of the typical human face 

geometry and facial features arrangement A 

hierarchical approach may be used, which 

examines the face at different resolution 

levels.[4]. 

 Feature invariant Method -This aim to find 

structural features that exist even when the 

viewpoint or lighting conditions vary and then 

use these to locate faces. Different structural 

features are being used: facial local features, 

texture, and shape and skin color. 

 Template Matching Approaches-To detect a 

face in a new image, first, the head outline, 

which is fairly consistently roughly elliptical, is 

detected using filters, edge detectors, or 

silhouettes. Then the contours of local facial 

features are extracted in the same way, 

exploiting knowledge of face and feature 

geometry. 

 

3.2.3 Other Face Detection Methods- 

 Level based face detection-The gray information of an 

image can also consider as features. For example, facial 

features like eyebrows, pupils, and lips are usually 

darker than their surrounding regions. This property 

can be useful to differentiate various facial parts. 

Several recent facial feature extraction algorithms are 

basically searching for local gray minima within 

segmented facial regions. 

Motion-based face detection- When the use of video 

sequence is available, motion information can be used 

to locate moving objects. Moving silhouettes like face 

and body parts can be extracted by simply 

Thresholding accumulated frame differences. Besides 

face regions, the facial feature can is located by frame 

differences. 

 

 Generalized measures -So far we have considered 

low-level features like edges, skin color, gray level 

intensity and motion; all of these techniques are 

derived in the early stage of the human visual system. 

This visual system is nothing but the various responses 

made by our inner retina. This pre-attentive processing 

allows visual information to be organized in various 

bases prior to high-level visual activities in the brain. 

 Active Shape Models-Active shape models focus on 

complex non-rigid features like actual physical and 

higher level appearance of features. Active shape 

models use local features (edges, brightness) to find the 

shape of feature models. Active shape models are 

divided into three groups: These are snakes, deformable 

templates, and point distribution models Snakes -In this 

approach, active contours or snakes are used to locate 

head boundary. Also, features boundaries can be found 

by these contours. To achieve our task we have to 

initialize the starting position of the snake, which may 

be in the proximity around the head boundary. 
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IV. Challenges in face detection and 

recognition 
 

Face recognition in outdoor platforms still remains a 

challenging topic the effect of variation in the 

illumination conditions, which causes dramatic changes 

in the face appearance, is one of the most challenging 

problems that a practical face recognition system needs 

to achieve. 

 Face pose- In a surveillance system, the camera is 

mostly mounted to a location where the people 

cannot reach to the camera. Mounting a camera a 

high location, the faces are viewed by some angle 

degree. This is the simplest case in city surveillance 

applications. The next and the most difficult case is 

that people naturally pass through the camera view. 

They do not even look at the camera lens. 

Authorities cannot restrict people behaviors in 

public places. Recognition in such cases must be 

done in an accurate way. However, even state-of-

the-art- techniques have 10 or 15degree angle 

limitation to recognize a face. Recognizing faces 

from more angles is another challenge. 

 Face expression-Face expression is a less 

significant issue compared with angle and 

illumination but it affects the face. 

 Recognition results- Although a close eye or 

smiling face does affect the recognition rate by 1% 

to 10 percent, a face with a large laugh has an 

influence as more as 30% since a laughing face 

changes the facial appearance and distorts the 

correlation of eyes, mouth, and nose. 

 Face aging-Face recognition algorithms are using 

either geometrical techniques or feature-based 

approaches or holistic methods. All of them do not 

solve the aging problem. Almost all of them give 

an age tolerance as long as 20 years after the 

training. Faces between 1 year and 15 years cannot 

be recognized since face appearance changes fast. 

Face appearance becomes stable after teenage years. 

A recognition algorithm that can recognize faces 

for all ages does not exist. 

 Dynamic Background- It is easier to recognize a 

face when the background is stable or single but 

problems arise when the background is moving or 

dynamic. Multiple face-Single face recognition 

easy in comparison to multiple faces so it is also a 

big challenge in this field. 

 

 

V. CONCLUSIONS AND FUTURE WORKS 

 
In recent years face recognition has received substantial 

attention from researchers in biometrics, pattern 

recognition, and computer vision communities. There 

is a large number of commercial, securities, and 

forensic applications requiring the use of face 

recognition technologies. As you can see, face 

recognition system is very important in our daily life. It 

possesses a really great advantage. Among the whole 

types of biometric, face recognition system is the most 

accurate. In this paper the classification of face 

detection techniques been done with that some of the 

face recognition algorithms and techniques been 

discussed along with their advantage and disadvantage 

in tabular form. 

 

In future work, we will present more efficient face 

detection and recognition method, which will be more 

accurate than the existing system. Also performed a 

comparative analysis in between existing method and 

the proposed method. 
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