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ABSTRACT - Human Face Recognition has 

become a potential method of biometric. 

Authentication because of its most non-intrusive 

and user-friendly nature. Today Face recognition 

has an important application in artificial 

intelligence of biometrics. This Paper continues to 

develop an efficient Face recognition system. 

Objective of this paper is to develop a Face 

recognition system which is less sensitive to 

variations in pose the Face recognition system 

mainly consists of two steps: the extraction of 

feature and the recognition in the proposed 

technique, One of the ways to do this is by 

comparing selected facial features from the image 

and a face database. 

Keywords—Face Recognition, Artificial Neural 

Network: Back Propagation  

I. INTRODUCTION  

Face recognition is a part of a wide area of pattern 

recognition technology. Recognition and especially 

face recognition covers a range of activities from 

many aspects of our life. It is something that 

humans are particularly good at, and science and 

technology have brought many similar tasks. Face 

recognition in general and the recognition of 

moving people in natural scenes in particular, 

require a set of visual tasks to be performed 

robustly. That process includes mainly three-task 

acquisition, normalisation and recognition. By the 

term, acquisition Mean the detection and tracking of 

face-like image patches in a dynamic scene. 

Normalization is the segmentation, alignment and 

normalisation of the face images, and finally 

recognized that is the representation and modelling 

of face images as identities and the association of 

novel face images with known models. 

 

II. METHODOLOGY 

concentrate on the method of face recognition and 

how the system recognizes faces starting from the 

input image to the output result; the process goes 

through stages are shown in figure 1. 

 
Figure 1: Methodology block diagram. 

 

There are four basic steps involved in the proposed 

model, after inserting the image to Matlab platform, 

the first step is image preprocessing basically in 

image processing system, image acquisition and 

enhancement are steps that need to be done. All the 

images are collected from people around us. The 

proposed model requires converting the image into a 

format capable of being manipulated by the 

computer. The second step is filtering; The Third step 

is neural network; the neural network model is 

developed. After the NN model successfully 

developed, the output result is a fourth and final step. 

All that done by MATLAB programming. 

A. Dataset The dataset was used in this project is a 

small one consist of 12 images, three persons with 

three images for each one. All of the images were 

taken in a standing position and on identical 

background, as shown in the figure [2]. 

 
Figure 2: Dataset 

B. Image pre-processing Pre-processing methods 

use a small neighbourhood of a pixel in an input 

image to get a new brightness value in the output 

image. The image will obtain and convert it to data 

form (encoded information that can be stored, 

manipulated and transmitted by  

digital devices) in MATLAB environments such as 

basic arithmetic operations (addition, subtraction, 

and multiplication) and indexing, including logical  

indexing reshaping, reordering and concatenating. 

The basic data structure in MATLAB is the array, 

an ordered set of real or complex elements. This 

object is naturally suited to the representation of 

images, real-valued ordered sets of colour or 

intensity data. MATLAB stores most images as 

two-dimensional arrays (i.e., matrixes), in which 
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each element of the matrix corresponds to a single 

pixel in the displayed image. (Pixel is derived from 

picture element and usually denotes a single dot on 

a computer display.) For example, an image 

composed of 200 rows and 300 columns of 

different coloured dots would be stored in 

MATLAB as a 200-by-300 matrix. This convention 

makes working with images in MATLAB similar 

to working with any other type of matrix data and 

makes the full power of MATLAB available for 

image processing applications. An intensity image 

is a data matrix; whose values represent intensities 

within some range. MATLAB stores an intensity 

image as a single matrix, with each element of the 

matrix corresponding to one image pixel. The 

matrix can be of class double, unit 8, or uintl6. 

Image preprocessing goes through several steps to 

get the image to the best shape taking for feature 

extraction, as shown in the figure below. 

 

 
Figure 2: preprocessing block diagram 

grayscale image greyscale digital image is an 

image in which the value of each pixel is a 

single sample, that is, it carries 

only intensity information. Images of this sort, also 

known as black-and-white, are composed 

exclusively of shades of gray, varying from black 

at the weakest intensity to white at the strongest. 

Grayscale images are distinct from one-bit bi-tonal 

black-and-white images, which in the context of 

computer imaging are images with only the two 

colours, black, and white. Grayscale images have 

many shades of gray in between. Grayscale images 

are also called monochromatic, denoting the 

presence of only one (mono) colour (chrome). 

   Grayscale images are often the result of 

measuring the intensity of light at each pixel in a 

single band of the electromagnetic spectrum (e.g. 

infrared, visible light, ultraviolet, etc.), and in such 

cases, they are monochromatic proper when only a 

given frequency is captured. But also they can be 

synthesized from a full-colour image [4]. 

Unsharp Filtering:    Filtering was handled by 

‘Unsharp mask filter’, and that is the best filter. the 

Unsharp mask was convoluted with the input 

image (image matrix & filter matrix). If Apply this 

filter to image the result will be  

 

Figure (3): -  Unsharp filter application 

Unsharp filter application: upper side without 

filtering & the lower with the Unsharp mask as 

shown in Figure (3). 

Adjustment and Histogram Equalization There 

are many ways to improve the images. Some use 

filtering technique and segmentation to improve 

the image and reduce speckles. However, the 

choosing method is very important as it will 

determine the output of the images.   From the 

segmented images, the observer can obtain 

qualitative dimensions such as the location of the 

region of interest and also quantitative dimensions 

such as area, volume or the analysis of dynamic 

behaviour of anatomical structures over time. In 

future, it was suggested that image processing 

designer design the filter using Unsharp filtering 

technique [2]. 

Resizing and converting the image to binary The 

next step was resizing the image to [512-by- 512] 

matrix to make it proper and suitable as input to 

PCA for feature extraction. Then image converted 

to binary according to the threshold of imaging the 

most benefits of converting the image to binary is 

to increase the accuracy of the calculation, 

removing unwanted feature reducing error and 

memory size reservation. 

Edge Detection  The last process to the image is 

the most important one which is edge detection. 

Edge detection is a fundamental tool in image 

processing, machine vision and computer vision, 

particularly in the areas of feature detection and 

feature extraction, which aim at identifying points 

in a digital image at which the image brightness 

changes sharply or, more formally, has 

discontinuities [5]. 

Converting image to grayscale 

Unsharp Filtering  

 Adjustment and histogram equalization 

Images resize and Converting to Binary  

Edge Detection & Holes filling 
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Holes Filling   A binary image has a background 

and a foreground. The foreground is nothing more 

than a boundary of 1′s surrounded by 0′s 

background pixels. To fill the holes in a binary 

image first u need to get the location of a pixel 

bounded within the boundary of foreground pixels 

(i.e. the location of a pixel within the area we want 

to fill). Then Perform dilation of that pixel with a 

mask. Now after performing dilation, we need to 

take the result’s intersection with the original 

image’s compliment. This process is repeated until 

no further changes occur, i.e. all holes are filled [6]. 

Neural Network model In this model, we used the 

fitting network as the proper one for our data which 

were extracted from the filter. The fitting network 

creates a back propagation network. Back 

propagation has fast learning property. 

trainlm is the default training function because it is 

very fast, but it requires a lot of memory to run. If 

you get an "out-of-memory" error when training, 

try making one of these approaches: Slow trainlm 

training, but reduce memory requirements, by 

setting  NET.trainParam.mem_reduce to 2 or more.  

Use trainbfg, which is slower but more memory 

efficient than trainlm. Use trainrp, which is slower 

but more memory efficient than TRAINBFG.  

    The learning function BLF can be either of the 

backpropagation learning functions such as learned 

or learngdm. The performance function can be any 

of the differentiable performance functions such as 

mse or msereg. Feed-forward networks consist of 

Nl layers using the dot prod weight function, the 

net sum net input function, and the specified 

transfer functions. The first layer has weights 

coming from the input. Each subsequent layer has a 

weight coming from the previous layer. All layers 

have biases. The last layer is the network output.  

The neural network was used in this project is 

backpropagation feed forward, it has three layers 

one hidden layer with ten neurons and input, an 

output layer with sixty-four neurons for each.  

 
Figure 4: Artificial Neural network theoretical 

architecture  

Figure 5: Practical MATLAB architecture 

 The sixty-four input neuron was selected 

according to the output of PCA which is [512-by-

1] matrix. The hidden layer is ten neurons because 

it reduces the mean squared error due to the 

complexity of calculation which is produced from a 

large number of the neuron. Output layer must be 

the same number of the input layer neurons to give 

an efficient and accurate linear regression between 

the output matrix and target matrix [3]. 

Classification and Detection: Classification and 

Detection accomplish by observing several 

parameters resulted from network training such as 

performance, fitting, mean squared error or linear 

regression between the output and the target which 

is made before as reference data. In this project, we 

depend on linear regression. Depend on criteria 

linear regression is easy to observe and calculated. 

Also, it has high efficiency to show the difference 

between data, and it can be trusted. 

Output Phase: The output phase involves the 

application of the model to observe how well the 

model reacts to the untrained data and also the 

detection based on the data itself. The result 

correlation coefficient (r) is compared with based 

coefficient made in the training phase. Now have 

classes for each (r) to give the status of the tested 

image and find the specific output result of that tested 

image. 

Conclusion 

Face recognition is one of the pattern recognition 

techniques. The most important advantage of face 

recognition is that it identifies people by using their 

characteristics. The system that has been designed 

is used for classifying face images from a known 

dataset. Based on the result that we reached in 

chapter four, it can be concluded that this project 

has achieved the objectives and problem statements 

as set earlier in chapter one.   Experimental result 

indicates that the system is workable with high 

accuracy. This system is fast in execution, efficient 

in classification and easy in implementation. As an 

overall conclusion, this paper is successful as it met 

the objectives of the project and successfully 

developed. 
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