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Abstract—Biometrics is a term used to define an individual’s 
DNA, hand geometry, face, etc. or behavioral characteristics, such 
as hand signature, voice tone, keystrokes and so on. For that 
reason, these biological characteristics are unique for every 
individual. In many situations, face recognition related 
technologies are becoming more popular among biometric-based 
technologies that measure an individual’s natural data. Genetic 
biometrics has generally used to authenticate and identify 
individuals by analyzing their physical characteristics, such as 
fingerprint, eye iris, vein etc. Instead of using a bankcard, a 
camera installed at the Automated Teller Machines would 
capture pictures of faces of customers, and compare them with 
the photos of account holders in the database of banks to verify 
the customer's identity. The purpose of this paper is to present a 
Windows based real time application system using face 
recognition algorithms. This new system can be applied in various 
different fields such as identity verification and other potential 
commercial applications. Both Eigen and Local Binary Patterns 
face algorithms were used to reduce the impact of light exposure 
that will affect the accuracy of the system. 

Keywords—Face Detection; Face Recognition; Eigen Faces; 

LBP algorithms. 

I. INTRODUCTION

Face recognition called biometric systems that automatically 
identifies or verifies a person's identity using his/her facial 
features and expressions. It is widely used to identify passports 
and driver’s licenses carrying individuals even if they are not 
aware that a face recognition system is autonomously checking 
their identity [1, 2]. Face recognition software has many 
application in the modern world such as logging in on to a 
computer using facial verification as a password, gaming, people 
tagging, security and so on [3] . The current Face Recognition 
Systems and applications in the market have deficiencies that 
range from reliability problems, reduced recognition accuracies 
in certain environment, complicated feature extraction, high 
setup costs and performance issues. However, the demand for a 
robust Face Recognition System (FRS) applicable across various 
industrial uses, organizations and the public is increasing 
dramatically.  

There are many previous works on Face Recognition 
Security Systems but a robust solution that will address the 
deficiencies of the current FRS remains elusive. In this research, 
Eigen Faces and LBP face recognition algorithms were used to 

develop and implement a Window based application that is 
capable of solving these challenges and problems. Individually, 
both Eigen Faces and LBP algorithm have given satisfactory 
results. However, LBP algorithm shows greater promise & 
performance better under different lighting conditions that affect 
the recognition process [4]. Hence, it is only rational to combine 
both Eigen Faces and LBP algorithm to give superior results. 

The application presented in this study captures images of 
people’s faces using cameras and saves the images as training set 
into a database. Then, it uses the saved images as the training set 
to train the system to recognize a particular person in real time 
whenever he/she comes in front of the camera. This new system 
has additional advantages that includes, easy to setup & install, 
high portability and low startup costs. 

II. LITERATURE VIEW

There is a rapid advancement in the area of recognition and 
biometric security systems over the years and the research 
development growth is not slowing down at all. In 1964-1965, 
Bledsoe, along with Helen Chan and Charles Bisson, made a 
significant breakthrough when they use computers to recognize 
human faces [5]. Currently, there are several works and projects 
in the field of artificial intelligence or biometrics in particular 
such as the face detection security system used by the German 
Federal Police Department in Frankfurt Rhein-Main international 
airport [6]. However, there are still many lingering issues that 
needs to be resolved. 

In the Face Recognition (FR) domain, various different 
methods were presented and applied. Principal Component 
Analysis (PCA), is one of the first successful and strongest 
approaches in the FR domain [7]. This method takes a whole 
image as a vector and uses it to generate statistical information. 
It combines all image vectors together and forms an image 
matrix and then eigenvectors of this matrix will be calculated. 
The face images can then be expressed as a linear solution. 

Another successful approach [4] is Local Binary Patterns 
(LBP) for facial feature extraction. The LBP operator merges a 
region in the image and assigns a value as a central pixel. These 
central pixels are labeled either 0 or 1. If the value is lower or 
higher than the value assigned to the central pixel, a histogram of 
the labels is computed and used as a descriptor. The LBP 
descriptor will be constructed and collected in every region and 
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the results are combined together to create one vector 
representing the entire face image. For every given pixel, a 
binary number is obtained by merging all these binary values in a 
clockwise manner, starting from the top-left neighbor pixel.  

III. PROPOSED SYSTEM’S ARCHITECTURE

The proposed system is a standalone application that uses a 
centralized database to recognize human faces. In this 
application, human faces will be captured by the webcam or 
camera and the detected face is stored into the database. The 
system constructed has the following modules as shown in Fig. 
1:  

 Face Detector

 Face Feature Extractor and

 Face recognizer.

IV. STEP OF FACE RECOGNITION

A. Face Detection (Acquisition)

Face Detection is the prior step and the entry point of the face 
recognition process. This step is where the face image under 
consideration is presented to the face recognition system. To 

have an accurate detection of individual’s face image, is one of 
the most important processes involved in face recognition 
system. When face image exactly and accurately placed in the 
detection step, the other remaining recognition steps would not 
be so complicated.  

Face Detection or acquisition step can capture a face image from 
different surrounding equipment. The face image can be an 
image file format that is located on either an optical or magnetic 
disk. It can also be captured by a digital camera directly or it can 
be scanned from photo paper with help of a scanner machine. 

B. Feature Extraction

The aim of this step is to extract a compressed set of 
personal discriminating geometrical and biometrical features of 
the face image. After performing some pre-processing steps (if 
necessary), the normalized face image is passed to the feature 
extraction section in order to find the key features that will be 
used for classification and matching process. In other words, this 
section is responsible for producing a feature vector that is 
sufficiently well enough to characterize the face image. 

The goal of feature extraction process is to improve the 
effectiveness and efficiency of analysis and matching. This may 
be done by eliminating redundancy in the image data, and 
extracting dimensional information (size, shape and so on) which 
is vital to target identification. 

C. Feature Matching

Feature matching is the real recognition process. The feature 
vector or geometrical features obtained from the feature 
extraction is matched to individual’s facial images already 
enrolled and stored in a database or a file.  

In this final step maybe we can have different purposes, 
whether it is identification or verification. As we mentioned in 
the previous sections, if identification takes place the image will 
be compared with all images in a database. But if it is 
verification the image will match to only one image in a 
database. 

V. SYSTEM IMPLEMENTATION

The proposed system has been established with the help of 
three basic steps:  

A. Detect and extract facial images and saves the facial
information into MS Access database for future
references.

B. Train and calculating eigen value and eigen vector
C. Recognize and match face images with existing stored

face image database.

The detail of implementation is given in Fig. 2. 

Camera 

amera Face 

Detector 

Feature 

Extractor 

Updating 
Training 

Decision 

Fig. 1. A framework for face recognition system 
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Open webcam

Detect the face

Recognize the face

Match face with 

trained set

Eigen faces and  LBP 

algorithms 

Display the requested 

face

Open webcam

Detect the  face

Perform detection 

method

Save faces in the 

database 

Used the Eigen faces 

and LBP algorithms

Store information in 

database

Request matching Adding new face to database

Fig 2. Step of implementation 

VI. EXPERIMENTAL RESULT AND  ANALYSIS

A personal computer with 6GB RAM running on Intel Core 
i-5 with a CPU speed of 2.40GHz, 64bits operating system with
a webcam and 500GB of hard disk space were used to
experiment and test the program. The program is installed&
utilizes MS Access DBMS, which is the simplest relational
database and has many useful features for storing data [8]. C#
.Net framework is used as the programming language platform
of choice [9].

A collection of face images acquired from various 
individuals are stored in the trained set database as shown in Fig. 
3 and the system is supposed to recognize & differentiate them 
individually. 

The training set contained 100 images. During the testing 
process, we used totally 100 images of individuals. Seventy of 
them were known while 30 of them were unknown individuals. 
All these test images were taken using a webcam in order to test 
how well the recognition system performs in a real-life 
environment setting. 

During the testing process, 97 face images were successfully 
recognized without any further steps needed in normal 
conditions. However, if there is a change in distance from 
camera 10 of 100 images were detected as a face but was not 
recognized successfully. Those individuals were not 
recognizable by the system due to the fact that the original and 

testing images having different postures and facial expressions 
causing difficulty for the system to match both images, or may 
be testing environment is different. 

In general, the developed application of FRS works fine, it 
shows accuracy (recognition ability) of more than 97% under the 
normal conditions such as light, distance from camera, same 
camera (for training and recognition). However, if the distance 
from detection and recognition camera is different or the type of 
the cameras is not the same, the recognition capability of the 
system is reduced to 90%. The Fig. 4 and Fig. 5 below shows 
graphical explanation of the results. 

If the system detects a facial image that is not in the database, 
the system cannot recognize it and displays “Unknown Face 
Recognized” as shown in Fig. 6. Where, a successful recognition 
of a face identity that is already stored in the database is shown 
in Fig. 7. 

Fig. 3: Sample of stored face images 

Fig. 4. Accuracy rate under normal conditions 
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Fig. 5. Accuracy ratio under inconvenient conditions. 

Fig.6. Unknown faces 

Fig. 7. Recognised test images taken from webcam 

VII. COMPARISON OF EXPERIMENT RESULT

Real time face recognition system is important because the 
application is used in various area include law, human computer 
interaction, and security cameras.  We proposed an architecture 
that will enhance real time face recognition system. Moreover, 
the proposed architecture has centralized database which enables 
users to save the images of registered staff or members of an 
organization in the database, the system will be used to detect 

and recognized anyone that is registered or not registered and in 
order to take necessary actions. In test function, we generated a 
database that contains images and personal information using 
C#, we used a sample of 100 images. Therefore, we compare the 
performance of our proposed method with previous work, the 
results show that have advantages in term of speed, storage 
memory real time detection and recognition. Table 1 shows a 
comparison of Eigen faces and Local Binary Patterns based on 
proposed method. 

TABLE I.  COMPARISON EIGENFACE BETWEEN LOCAL BINARY PATTERNS 

Eigenface Local Binary Patterns 

 In eigenface method, we

compare all the datasets at

the same time

 Eigenface use principle

component analysis (PCA)

technique map image faces.

 Feature vectors of

eigenface use linear

combinations to represent

the face images

 Eigenface is easy to code

and processing the training

set is automatic

 Reduce the complexity of

face images in term

statistical representation

 Eigenface using to handle

large number face

databases.

 In term real time,

recognition can easily be

achieved

 In LBP, we analyzed

each image separately

 The LBP images can

characterize locally

when unknown images

provided.

 LBP can be uniform if

transition is between 0 to

1 at two bitwise high

 LBP calculates the pixel

of every image

 It kept the occurrence of

possible pattern of  each

images

 In LBP, segment the

images face into a spatial

grid.

 In LBP, feature vector a

form from histogram of

grid square

VIII. CONCLUSION

In conclusion, the developed face recognition based security 
systems described in this paper can be used to help to maintain 
security in an organization, schools and public with the help of 
cameras. EmguCV library with C# programming language was 
used in developing the application. The FRSS collects a number 
of images for each individual to be used as training sets; so that 
in the future, if that particular person appears, it will detect and 
recognize him/her. If person’s record is not added into the 
system, that particular person will be classified as an unknown 
person. Eigen Faces and LBP were the algorithms used in the 
recognition process, both Eigen Faces and LBP yielded excellent 
results; furthermore if there is frequent change in the lighting 
conditions, LBP seems to be the better choice. 

Based on the results, the developed FRS application performs 
satisfactorily, with an accuracy rate (recognition ability) of more 
than 90% under conducive conditions such as good lighting 
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ambience, sufficient distance from the camera, using the same 
camera for training and recognition and etc. However, the 
accuracy is reduced if any of these environment conditions is 
partially met. Fig. 4 and Fig. 5 shows graphical explanation of 
the results, where Fig. 6 and Fig. 7 shows different dialog boxes 
of the system. 
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