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Abstract
A face recognition system is a computer application for 
automatically identifying or verifying a person from a digital 
image or a video frame from a video source. Face recognition 
is the most efficient and sophisticated method for the security 
systems. It is the part of the Biometric Technology, which has 
been widely used in forensics, secured access, human computer 
interaction and prison security. 
The paper presents a face recognition system that is developed 
using MATLAB which recognizes the input face from a set of 
training faces. This paper analyses the face recognition using edge 
detection method which extracts the edges of an image.  Edge 
detector gives a binary image in which the white pixels closely 
approximate the true edges of the original image. This paper has 
real life examples and simulates the algorithm in MATLAB.
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I. Introduction
In recent years, recognizing and detecting human faces and facial 
features has become an important task in computer vision with 
numerous potential applications including secured access, human 
computer interaction, face tracking, face recognition and video 
observation [1]. The machine learning and computer graphics are 
also involved in face recognition. For this reason, the detection 

method should be able to handle various artificial and practical 
problems. The goal of analysis of face recognition using MATLAB 
is to determine whether or not there are any faces in the image and 
if any, return the face location extracted by using any face detection 
method such as Canny Edge Detection Method and Sobel Edge 
Detection Method. Here canny edge detection method is used to 
recognize the images. The idea for this research came up while 
studying soft computing. Mainly research is based upon MATLAB 
comprising image processing. Recognition algorithms can be 
divided into two important approaches; geometric, which have 
distinct features, or photometric, which is a statistical approach 
that extracts an image into values and compares the values with 
template to reduce variances.

II. Literature Review
A face recognition system is a computer application for 
automatically identifying or verifying a person from a digital 
image or a video frame from a video. One way to do this is by 
comparing selected facial features of an image from a facial 
database.
It is typically used in security systems and can be compared to other 
biometrics such as fingerprint or eye iris recognition system. Some 
face recognition algorithms identify facial features by extracting 
features or landmarks from an image of the particular face. For 
example, an algorithm may examine the relative position, size,  
And shape of the eyes, nose, jaw and cheekbones [3]. These 
features are then used to search for other images with matching 

features. Other algorithms normalize a collection of face images 
and then compress the face data, only saving the data in the image 
that is useful for face recognition. The examined image is then 
compared with the facial database. One of the previously successful 
systems is based on template matching techniques applied to a 
set of salient facial features, providing a sort of compact face 
representation. Popular recognition algorithms include Principal 
Component Analysis using Eigen faces, Elastic Bunch Graph 
Matching using the Fisher face algorithm, the Hidden Markov 
model, Linear Discriminate Analysis, the Multi-linear Subspace 
Learning uses tensor representation and the neuronal encouraged 
dynamic link matching [6].

PCA
Recognition is done by comparing the input face image with 
the faces in the dataset through distance measuring methods 
[2]. The Eigen face approach extracts the pertinent information, 
encodes efficiently and one face encoding is compared with 
similarly encoded database. This kind of relevant information 
helps to capture as many variations as possible from the set of 
training images. The major advantage of PCA is that the Eigen 
Face approach helps reducing the size of the database required 
for recognition of a test image [5]. But the images based on this 
have low quality. This limitation is overcome by another algorithm 
that is LDA.

LDA
LDA is the most prevalent algorithm for feature selection in 
appearance based methods. LDA is used to maximize the different 
power of feature selection. LDA separates the data by transforming 
the original data space into small dimensional feature space.The 
main aim of LDA technique is to maximize the between-class 
scatter matrix measure [5]. But the accuracy ofthe result in LDA 
depends upon how efficiently database is created.Hence a different 
technique, 3D face recognition is used for achieving more accurate 
result.

Dimensional Recognition
A newly emerging trend, claimed to achieve improved accuracies, 
is 3-D face recognition. This technique uses 3-D sensors to match 
information about the shape of a face. This information is used to 
identify distinctive features of a face, such as the shape of the eye 
sockets, chin and nose. One advantage of 3D facial recognition is 
that it is not affected by changes in lighting like other techniques 
[4]. It can also identify a face from a range of viewing angles, 
including a profile view. 3-D data points from a face vastly improve 
the precision of facial recognition. 3D research is inflated by 
the development of sophisticated sensors that do a better job 
of capturing 3D face imagery. The sensors work by projecting 
structured light onto the face. Many image sensors can be placed 
on the single CMOS chip. Each sensor represents a different part 
of the spectrum. But even a perfect 3D matching technique can 
be sensitive to expressions.
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Image Processing 
Image processing is any form of signal processing for which 
the input is an image, such as a photograph or video frame, the 
output of image processing may be either an image or a set of 
characteristics or parameters related to the image [7]. Image 
processing usually refers to digital image processing, but optical 
and analog image processing are also possible.

MATLAB
MATLAB is a high-performance language for technical computing. 
It integrates computation, visualization and programming in 
an easy-to-use environment where problems and solutions 
are expressed in familiar mathematical notation. MATLAB 
allows matrix manipulations, plotting of functions and data, 
implementation of algorithms, creation of user interfaces, and 
interfacing with programs written in other languages, including 
C, C++, Java, FORTRAN and Python.
While using MATLAB in an image processing technique MATLAB 
stores an intensity image as a single matrix, with each element of 
the matrix corresponding to one image pixel [8]. The elements in 
the intensity matrix represent various intensities or gray levels, 
where the intensity 0 represents black and the intensity 1 represents 
full intensity or white part of an image.

III. Edge detection Based face Recognition
Since the existing face recognition method had low quality and 
accuracy. This section describes another method to recognize 
the face for security purpose. Edge detection is a necessary pre-
processing step in many computer vision algorithms. Within this 
paper we implement the Canny Edge Detector using MATLAB.

The Canny edge detector is a popular method for detecting edges 
that start to eve an image by folding it with a Gaussian of a given 
sigma value [9].

Once the gradient magnitude of the image has been computed, a 
process called ‘non maximum suppression’ is performed in which 
pixels are suppressed if they do not constitute local maxima.

The next step in the canny edge detector is the hysteresis operator, 
in which pixels are marked as edge, non edges or in-between. This 
is based on threshold values [10].

The result of this edge detection is a binary image in which the 
white pixels closely approximate the true edges of the original 
image. This image looks like a sketch that has been drawn for 
verification of a real person in real life.

After finding out edges of an image, the matrix of mean image 
is compared to the faces in the training set. If the matrices are 
matched, then the face is recognized. This technique helps to 
recognize faces whenever there are variations in the expression 
of a person using the edges of the face.

IV. Performance Analysis
The experimental result is gathered from the training set of the 
images after applying edge detection method on the images. As 
we have extracted the edges of the image, it will further help 
in recognizing a face. Because of these edges we have more 
intensified and accurate result for face recognition. Here fig. 1 
has training set and fig. 2 shows their edges.

Fig. 1: Original Images in the Training Set

Fig. 2: After Applying Edge Detection Method

After the extraction of edge of the image we have compared the 
matrices of two images for a match. Here Fig. 3(a) is the image 
and Fig. 4(a) and Fig. 4(b) show graphs of the Fig. 3(b) and Fig. 
3(c) having different threshold values (sigma, min. & max.). The 
extracted images give us the edges in a grayscale format. These 
edges are found to be affected by any variance in the threshold 
value. The edges are further used to generate a 3D graph using 
MATLAB.

Fig. 3: Original Image with Its Edges
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(a). Graph with Values (1.5, 2.6 & 1)

(b). Graph With Values (1, 4.2 & .6)
Fig. 4: Image Graph Evaluation With Varying Edges

Now if we compare matrices of two graphs then it gives result 0 
because their threshold values are different and if the values are 
same then it gives result 1 for a successful match. Hence Canny 
gives more intensified and accurate result on the basis of edges 
of an image.

V. Conclusion and Future Scope 
In this paper the work has been done to implement Canny Edge 
Detection Method using MATLAB to recognize the images. It 
gives more accurate results because of its positive points. It is less 
sensitive to noise and more adaptive in nature. The work can be 
extended to get more accurate, fast and efficient results. Further 
improvement is possible in future as an improved edge detection 
method can detect edges in color images.
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