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Abstract 

 

Authentication is a significant issue in system control in computer based communication. Human face recognition is an important 

branch of biometric verification and has been widely used in many applications, such as video monitor system, human-computer 

interaction, and door control system and network security. This project describes a method for Door Access System which will 

integrate with the face recognition technology using MATLAB algorithm. The system will have a database of the registered 

peoples. If the face matches with the database then it displays the authorized user and the door opens else it displays unauthorized 

user and the system starts beeping. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Facial recognition or face recognition as it is often referred to as, analyses characteristics of a person's face image input through a 

camera. It measures overall facial structure, distances between eyes, nose, mouth, and jaw edges. These measurements are retained 

in a database and used as a comparison when a user stands before the camera. One of the strongest positive aspects of facial 

recognition is that it is non-intrusive. Verification or identification can be accomplished from two feet away or more, without 

requiring the user to wait for long periods of time or do anything more than look at the camera. Traditionally student’s attendance 

is taken manually by using attendance sheet, given by the faculty member in class. The Current attendance marking methods are 

monotonous & time consuming. Manually recorded attendance can be easily manipulated. Moreover, it is very difficult to verify 

one by one student in a large classroom environment with distributed branches whether the authenticated students are actually 

responding or not. Hence the paper is proposed to tackle all these issues . 

The proposed system consists of a high resolution digital camera to monitor the classroom or office room. It is embedded on a 

micro-controller based motor system which enables it to rotate in left & right directions. The data or images obtained by the camera 

are sent to a computer programmed system for further analysis. The obtained images are then compared with a set of reference 

images of each of the employees or students & mark the corresponding attendance. The system also provides for continuous 

monitoring of the classroom by an operator if needed. The camera module can be a wireless or wired system 

II. FACE RECOGNITION SYSTEM STRUCTURE 

Face Recognition is a term that includes several sub-problems. There are different classifications of these problems in the 

bibliography. Some of them will be explained on this section. Finally, a general or unified classification will be proposed. 

 A Generic Face Recognition System: 

The input of a face recognition system is always an image or video stream. The output is an identification or verification of the 

subject or subjects that appear in the image or video. Some approaches define a face recognition system as a three step process -. 

From this point of view, the Face Detection and Feature Extraction phases could run simultaneously. A generic face recognition 

system. Face detection is defined as the process of extracting faces from scenes. So, the system positively identifies a certain image 

region as a face. This 1.4. Face detection 9 procedure has many applications like face tracking, pose estimation or compression. 

The next step -feature extraction- involves obtaining relevant facial features from the data. These features could be certain face 

regions, variations, angles or measures, which can be human relevant (e.g. eyes spacing) or not. 

This phase has other applications like facial feature tracking or emotion recognition. Finally, the system does recognize the face. 

In an identification task, the system would report an identity from a database. This phase involves a comparison method, a 

classification algorithm and an accuracy measure. This phase uses methods common to many other areas which also do some 
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classification process -sound engineering, data mining et al. These phases can be merged, or new ones could be added. Therefore, 

we could find many different engineering approaches to a face recognition problem. Face detection and recognition could be 

performed in tandem, or proceed to an expression analysis before normalizing the face . 

III. SYSTEM OVERVIEW 

 Matlab Section: 

The MATLAB section consists of the face recognition module. 

Face Recognition module- Initially the images of each of the users is provided for the MATLAB & generate a set of facial features 

using of the feature extraction methods viz. PCA (Principal Component Analysis) –Thus we create a feature set for each of the 

images provided in the database. During real time, the images of human face may be extracted from a USB camera. This involves 

MATLAB's Image Acquisition Toolbox, using which a camera is configured, accessed & brought one frame at a time into 

MATLAB's workspace for further processing using MATLAB's Image Processing Toolbox. This method uses eigen face approach 

for face recognition which was introduced by Kirby and Sirovich in 1988 at Brown University. The method works by analyzing 

face images and computing eigen face which are faces composed of eigenvectors. The comparison of eigen face is used to identify 

the presence of a face and its identity. There is a five step process involved with the system developed by Turk and Pent land [1]. 

First, the system needs to be initialized by feeding it a set of training images of faces. This is used to define the face space which 

is set of images that are face like. Next, when a face is encountered it calculates an eigen face for it. By comparing it with known 

faces and using some statistical analysis it can be determined whether the image presented is a face at all. 

 Embedded Hardware Section 

For this project AVR micro-controller along with as motor mechanism is used. The name AVR initially referred to "Advanced 

Virtual RISC". AVRs are popular with both industrial developers and hobbyists alike due to their low cost, wide availability, large 

user base, extensive collection of application notes, availability of low cost or free development tools, and serial programming 

(and reprogramming with flash memory) capability. Servomotors:- A servomotor (servo) is an electromechanical device in which 

a PWM input determines the position of the armature of a motor. A servomotor is a rotary actuator that allows for precise control 

of angular position. It consists of a motor coupled to a sensor for position feedback, through a reduction gearbox. It also requires 

a relatively sophisticated controller, often a dedicated module designed specifically for use with servomotors. Servomotors are 

used in applications such as robotics, CNC machinery or automated manufacturing. 

IV. EXPLAINATION OF BLOCK DIAGRAM 

In the figure below  we  have installed matlab software in the pc an d w e have set a code to recognize the face and access the door 

.we have used AT MEGA 8 micro-controller. It consists of 28 pins .It has 3 ports named as B,C and D .Functions of port B,C,D 

are serial peripheral interface , analog digital convertor, universal synchronous asynchronous receiver and transmitter  respectively 

.we used a level shifter in between pc and micro controller, it converts the code  in to TTL and  it gives the input to the micro-

controller. The microcontroller has 3 outputs and they are LCD, Buzzer and  Motor Driver.LCD displays the name of  the authorized 

person and  buzzer gives a beep sound in any unauthorized person  will try to authenticate .A DC Motor is used at the door  to 

open the door for the authorized person  and a motor driver is used to operate the motor 

V. BLOCK DIAGRAM OF HARDWARE IMPLEMENTATION OF DOOR ACCSS SYSTEM 
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VI. CONCLUSION  

In this project we learn something on the latest technology. The main advantages of our project are: 

- Highly sensitive  

- Highly Secured  

- Fit and Forget system  

- Low cost and reliable circuit  

- Complete elimination of manpower  

In this project we intended to improve face recognition effectiveness by using the interaction among our system, the users and 

the administrators. We have implemented the hardware for the system which will help in opening and closing of the door according 

to the authorized face detected. Finally we have completed this project successfully and obtained useful results. 

VII. FEATURE EXTRACTION 

Humans can recognize faces since we are 5 year old. It seems to be an automated and dedicated process in our brains , though it’s 

a much debated issue . What it’s clear is that we can recognize people we know, even when they are wearing glasses or hats. We 

can also recognize men who have grown a beard. It’s not very difficult for us to see our grandma’s wedding photo and recognize 

her, although she was 23 years old. All these processes seem trivial, but they represent a challenge to the computers. In fact, face: 

PCA algorithm performance recognition’s core problem is to extract information from photographs. This feature extraction 

process can be defined as the procedure of extracting relevant information from a face image. This information must be valuable 

to the later step of identifying the subject with an acceptable error rate. The feature extraction process must be efficient in terms of 

computing time and memory usage. The output should also be optimized for the classification step. Feature extraction involves 

several steps - dimensionality reduction, feature extraction and feature selection. This steps may overlap, and dimensionality 

reduction could be seen as a consequence of the feature extraction and selection algorithms. Both algorithms could also be defined 

as cases of dimensionality reduction. Dimensionality reduction is an essential task in any pattern recognition system. The 

performance of a classifier depends on the amount of sample images, number of features and classifier complexity. One could 

think that the false positive ratio of a classifier does not increase as the number of features increases. However, added features may 

degrade the performance of a classification algorithm. 

This may happen when the number of training samples is small relative to the number the features. This problem is called “curse 

of dimensionality” or “peaking phenomenon”. A generally accepted method of avoiding this phenomenon is to use. The Face 

Recognition Problem ten times as many training samples per class as the number of features. This requirement should be satisfied 

when building a classifier. The more complex the classifier, the larger should be the mentioned ratio . This “curse” is one of the 

reasons why it’s important to keep the number of features as small as possible. The other main reason is the speed. The classifier 

will be faster and will use less memory. 

Moreover, a large set of features can result in a false positive when these features are redundant. Ultimately, the number of 

features must be carefully chosen. Too less or redundant features can lead to a loss of accuracy of the recognition system. We can 

make a distinction between feature extraction and feature selection. Both terms are usually used interchangeably. Nevertheless, it 

is recommendable to make a distinction. A feature extraction algorithm extracts features from the data. It creates those new features 

based on transformations or combinations of the original data. In other words, it transforms or combines the data in order to select 

a proper subspace in the original feature space. On the other hand, a feature selection algorithm selects the best subset of the input 

feature set. It discards non-relevant features. Feature selection is often performed after feature extraction. So, features are extracted 

from the face images, then a optimum subset of these features is selected. The dimensionality reduction process can be embedded 

in some of these steps, or performed before them. This is arguably the most broadly accepted feature extraction process approach 
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