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ABSTRACT: Individuals have distinctive and unique 

traits that can be used to distinguish them from other 

human beings, acting as a form of identification. Human 

beings have always had the ability to recognize and 

distinguish between face features and with advent of 

machine learning, computers have been shown to have the 

same ability to recognize and distinguish between face 

features. In an attempt to develop a real-time facial 

recognition system, this study proposed a deep learning 

framework through the use of a pretrained convolutional 

neural network. The proposed framework was 

implemented on Matlab R2018a, using the 

Pretrained AlexNet convolutional neural network, using a 

locally sourced dataset; acquired through the use of the 

webcam. The average recognition accuracy of the system 

is 100%, while it takes 176 seconds to train the model and 

2 second for verification.  

KEYWORDS: Biometric, Face Recognition System, 

Deep Learning, AlexNet 

 

1. INTRODUCTION 

 

Biometric systems are popular methods for personal 

identification; biometric system works by capturing 

and storing the biometric information and then 

comparing the scanned biometrics with what is 

stored in the repository [11]. Detection of human 

beings via biometric know-how is becoming 

universal with diverse biometric technologies like 

finger, face, voice, iris, DNA etc. and the use of 

behavioral or physiological characteristics of human 

beings for recognition is increasing [10].  

It is a true challenge to build an automated system 

with equal human ability to recognize faces although 

humans are quite good at identifying known faces 

but are not very skilled when dealing with a large 

number of unknown faces [1]. The computers, with 

an almost limitless memory and computational 

speed, should overcome these human limitations [9]. 

Hence, face recognition remain a demanded 

technology as there are many different industrial 

areas that are interested in what it could offer. Some 

examples include video surveillance, human-

machine interaction, photo cameras, virtual reality 

and law enforcement among host of others [8]. This 

multidisciplinary interest instigates research and 

attracts interest from diverse disciplines. Therefore, 

it is not a problem that is restricted to computer 

vision research as face recognition is a relevant 

subject in pattern recognition, neural networks, 

computer graphics, image processing and 

psychology [3]. 

 

2. STATEMENT OF THE PROBLEM 

 

[5] focused on the face recognition problems and 

used a deep learning method, convolutional neural 

network, to solve it by employing the Sobel operator 

to improve the result accuracy. LFW dataset is used 

for training and testing which gets a considerable 

result. And also test the system on other face dataset, 

which also has a high accuracy on the recognition. 

[6] presented an open code deep-learning based 

system to perform facial recognition. The system is 

composed of five main steps: face segmentation, 

facial features detection, face alignment, embedding, 

and classification. Deep learning methods were used 

for the fiducial point extraction and embedding. 

Support Vector Machine (SVM) is used for 

classification task since it is fast for both training 

and inference. The system achieved an error rate of 

0:12103 for facial features detection, which is pretty 

close to state of the art algorithms, and 0:05 for face 

recognition, besides, it is capable to run in real-time.  

The dataset used for the fiducial point detection was 

introduced by the 300 faces in-the-wild (300-W) 

challenge, which contains photos of people in 

different poses, illuminations, and expressions. For 

each image in the dataset there are 68 annotated 

points.  

[7] studied deep learning based face representation 

under several different conditions like lower and 

upper face occlusions, misalignment, different 

angles of head poses, changing illuminations, flawed 

facial feature localization using deep learning 

approaches. For extraction of face representation 

two different popular models of Deep learning based 
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called Lightened CNN and VGG-Face and have 

reflected in this paper. As both of this model show 

that deep learning model is robust to different types 

of misalignment and can tolerate localizations error 

of the intraocular distance. The dataset used are from 

the AR face database recorded at different sessions 

having different facial expressions. 

Considering the position of various aforementioned 

authors [5][6] and [7], it is obvious that they had a 

good developed system with an encouraging level of 

system performance, also, the adoption of different 

public datasets and algorithms enhanced the 

uniqueness of their research works and made it 

distinct. Nevertheless, it cannot be concluded that 

one proposed or implemented system is better than 

the other. Since each dataset has their own 

peculiarities which makes them relevant in their own 

domain, it is therefore not academic to conclude and 

globally accepted that a system is reliable or can 

perform better than the other without justifiable 

consideration of resources from other institutions. 

Hence, this research aims to fill this gap by 

designing and implementing a deep learning based 

real-time facial recognition system that uses a 

locally and manually sourced face datasets for 

training and evaluation, so as to promote face 

recognition at grass root that have an international 

ranking also to deal with the integral issues of 

posing, illumination, occlusion and expressions. 

 

3. LITERATURE REVIEW 

 

Face recognition is the science which involves the 

understanding of how the faces are recognized by 

biological systems and how this can be emulated by 

computer systems. Biological systems employ 

different types of visual sensors (i.e. eyes), which 

have been designed by nature to suit a certain 

environment where the agent lives. Similarly, 

computer systems employ different visual devices to 

capture and process faces as best indicated by each 

particular application. These sensors can be video 

cameras (e.g. a camcorder), infrared cameras, or 

among others, 3D scans [8].  

It is not surprising that people still remain open to 

the possibility of having face recognition systems at 

home, work, or other places like at the ATM. One 

concern with this technology is to make sure that the 

biometrics of the individuals cannot be stolen [2]. In 

face recognition, one may even be able to eliminate 

the need for the encryption key. This can be 

achieved by defining a recognition algorithm in the 

encrypted space. This is possible because of the 

uniqueness of direct mapping. This means one can 

perform face recognition even when the 

understanding of the information stored in one’s 

database is not possible (that is, the image does not 

have meaning to the human visual system any 

longer). This could mean that general databases of 

faces could be shared by several institutions, 

because these cannot abuse its contents. Also, if the 

database of face images is stolen, unauthorized users 

would not be able to make sense of its data. These 

security protocols generally make face recognition 

systems more acceptable by the general population, 

see in [3]. 

Perhaps the most important disadvantage of face 

recognition is that it cannot provide as accurate an 

identification as other biometrics, and definitely not 

as accurate as DNA or iris. Nonetheless, in a large 

number of applications such a secure analysis is not 

needed. One of the most classical examples is in 

human–computer interaction – the cell phone 

example given above being but one example of its 

potential uses. Another typical example application 

is wherever individuals need to gain access to 

restricted areas within a company [4]. This is of 

particular use where the employees are known a 

priority. One well-known case is in airports, where 

not all personnel have access to the runway or 

planes.  

A related application is for costumer verification, for 

example for airline tickets, where the manual picture 

to face check is known to be flawed. In the 2008 

summer Olympics, the organizer gave the 

opportunity to attendees of the inaugural ceremony 

to attach a picture of their face to their tickets. At the 

ceremony, the holders of these tickets were asked to 

look at a camera and a computer compared the face 

of the ticket holder with that of the buyer. A 

mismatch prompts the organizers to request 

additional information to demonstrate that the 

identity of the ticket holder and buyer is the same 

[12]. What makes all these applications and many 

others possible are the tremendous advances that 

have been accomplished in the past years in the area 

of computer algorithms for automatic face 

recognition. Current systems are able to recognize 

faces under a large number of variations; sometimes 

over passing human performance. However, to 

accomplish this, many problems need to be 

addressed, one of which this study aims to solve. 
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4. METHODOLOGY 

 

 
Figure 1: Framework for the Proposed System 

 

I. Image Acquisition: In this study, image 

acquisition is the very first step. For this 

purpose, an electro optical camera is the only 

hardware required since it is a real-time face 

recognition system (live image must be 

captured by camera). Thus, the system creates 

the face object detector using cascade object 

detector, after which a point tracker and 

webcam object was created (using LG Wecam). 

The system then creates a video player objects 

to capture 100 images of individual using a loop 

where 100 people were used, the images are 

then stored into a designated folder  

II. Image Pre-processing: The purpose of the pre-

processing module is to reduce or eliminate 

some of the variations in face due to 

illumination. It will normalize and enhance the 

face image to improve the recognition 

performance of the system. The photometric 

normalization consists of removing the mean of 

the geometrically normalized image and scaling 

the pixel values by their standard deviation, 

estimated over the whole cropped image. The 

photometric normalization techniques applied 

here is Histogram Equalization. Histogram 

equalization is the most common histogram 

normalization or gray level transform, with the 

purpose of producing an image with equally 

distributed brightness levels over the whole 

brightness scale. The normalized images are 

resized into 227 by 227 to conform with the 

pretrained convolutional neural network 

standard and  stored in a folder called Image 

Dataset 

III. Load Pre-trained Network and the Train 

Network: This phase is also called the 

modeling phase. Here, the content of the Image 

Dataset were split into 80% by 20%, such that 

80% of the image in the repository will be used 

as training dataset and the remaining 20% will 

be used for testing dataset. Furthermore, the 

system loads the pre-trained network 

(ALEXTNET) and trained the network based 

on the selected training parameters, where the 

initial learning rate was set to 0.00001. 

IV. Predict and Access the Network Accuracy: 

After the training, it is important to evaluate the 

performance of the system, thus, the system will 

be tested with the testing dataset so as to make 

prediction, measure the accuracy of the system 

based on standard metrics (like: False Positive 

Rate, False Negative Rate, Percentage Accuracy 

etc.) and draw basic plots and graph to 

standardize the accuracy of the system. 

 

5. RESULT AND DISCUSION 

 

This research was implemented on Matlab R2018a 

(9.4.0.813654), License Number: 968398 following 

the proposed framework as indicated in Figure1. 

Also, the experiment was performed with the 

following machine specification, System 

Manufacturer: LG Electronics Inc.; System Model: 

C400-KE30K; Machine Id: {D3BF04A8-00C2-

43E5-803F-292DF3D79498}; Operating System: 

Windows 10 Pro 64-bit (10.0, Build 14385) 

(14385.rs1_release.160706-1700); Language: 

English (Regional Setting: English); BIOS: Default 

System BIOS; Memory: 6144MB RAM; Processor: 

Intel(R) Core(TM) i5 CPU M480  @ 2.67GHz (4 

CPUs), ~2.7GHz. 
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Figure 2: Training Process 

 

 

Figure 3: Average Recognition Accuracy of the Proposed System 

 

The proposed system using the approach that was 

adopted in the methodology achieved the objective 

of this research which is to develop a deep learning 

based real-time face recognition system. The 

implementation of the framework was done using 

Matlab R2018a platform. The experiment was 

performed using AlexNet model. Figure 2 above 

shows the training process, where the overall 

accuracy of the system is 100% (see Figure 3). Since 

the system is easy to implement with little cost 

implication, hardware and software requirement, 

thus, this it can be employed and integrated in 

organizations that has less than 100 manpower for 

identity management, security sanctification and 

attendance purposes.   

 

CONCLUSION 

 

With increase in the use of information technology 

and need to safeguard data, the archaic practice of 

recognition such as Token-based and Knowledge-

based system of recognition has played a vital role, 

but these methods of recognition have flaws [11]. 

However, biometrics provides solution to these 

snags [10]. As a result, this study presents a modular 

system capable of recognizing individual for identity 

management. The system describes a five-step 

approach for individual facial recognition and 

authentication through the use of deep learning 

algorithms. Based on the result of this study, it is 

then recommended that future researcher should 

endeavor to use larger number of dataset for training 

so as to improve the reliability and sensitivity of the 

system. Also, since the system is easy to implement 

with little hardware and software requirement, thus, 

it is then recommended that the system be employed 

and integrated in organizations that has less than 100 

manpower for identity management, security 

sanctification and attendance purposes.   
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