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Abstract- Although there are several face recognition methods are available, but all the methods do not extract the unique 
features of the image such as eyes, lips, eye brows and outline of the face. And, the current datasets were captured in the lab, 
they may lack important phenomena that occur in real face images. But, we designed and implement the technique of Back 
propagation Neural Network for Face Recognition System. The main reason for using this technique is that its 
implementation is feature based and relatively fast compared to other available techniques. Basically, in this method, there 
are two masks, one for detecting image derivatives in X direction and the other for detecting image derivatives in Y 
direction. To find edges, an image is convolved with both masks, producing two derivative images (dx and dy). 
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I. INTRODUCTION 
 
Face Recognition is a process that aims to locate a 
human face in an image. The process is applied on 
stored image or images from a camera. Human face 
varies from one person to another. This variation in 
faces could be due to race, gender, age, and other 
physical characteristics of an individual. Therefore 
face detection becomes a challenging task in 
computer vision. The main reason for using this 
technique is that its implementation is feature based 
and relatively fast compared to other available 
techniques. The following figure represents the 
detected faces with their corresponding input images. 
 
II. LITRATURE SURVEY 
 
It is a large amount of literature on facial expression 
recognition, few papers have focused specifically on 
smile detection. Autocorrelation features with a 
Fisher weight map for face representation. With the 
Fisher discriminate analysis, their approach provides 
the accuracy of 97.9% on 96 face images. Although 
high accuracy was achieved, very limited data were 
used in their studied. A 16-dimension feature vector 
derived by tracking eight mouth points is used with a 
neural network classifier to detect smiles. However, 
performance evaluations are missing. 
 
III. PROPOSED SYSTEM 
 
In this project, we will attempt to the inadequacy of 
automated face recognition systems is especially 
apparent when compared to our own innate face 
recognition ability. We perform face recognition, in 
focus on smile detection in face images captured in 
real-world scenarios. We present an efficient 
approach to smile detection, in which the intensity 
differences between pixels in the grayscale face 
images are used as simple features. Experimental 
results show that our approach achieves similar 

accuracy to the state-of-the-art method but is 
significantly faster. We match the accuracy of the 
Gabor-feature-based support vector machine (SVM) 
using as few as 350 pairs of pixels. And also doing 
converting binary image and how to fill again RGB 
Color using then find exact place, etc.,. Scaling 
differences (a face being near or far away), different 
backgrounds do not affect our ability to recognize 
faces and we can even recognize individuals with just 
a fraction of their face visible or even after several 
years have past. To do this it would be useful to study 
the grey-scale intensity distribution of an average 
human face. 
 
IV. MODULES 
 
There are two major techniques were used in this, 
 Principal Component Analysis (PCA). 
 Kohonen Feature Maps. 
This was chosen because a similar neural-network 
based face detection model would have needed far 
too much training data to be implemented and would 
have used a great deal of computing time. The main 
difficulties in implementing a deformable template 
based technique were the creation of the bright and 
dark intensity sensitive templates and designing an 
efficient implementation of the detection algorithm. 
 

 
Fig.1. Implemented fully automated frontal view face detection 

model. 
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a) Principal Component Analysis (PCA) 
Principal Component Analysis was chosen because it 
has proved to be a highly robust in pattern 
recognition tasks and because it is relatively simple to 
implement. Using Principal Component Analysis, the 
segmented frontal view face image is transformed 
from what is sometimes called 'image space' to 'face 
space'. All faces in the face database are transformed 
into face space. Then face recognition is achieved by 
transforming any given test image into face space and 
comparing it with the training set vectors. 
 
i) Face recognition using template matching: This 
is similar the template matching technique used in 
face detection, except here we arenot trying to 
classify an image as a 'face' or 'non-face' but are 
trying to recognize a face. 
 

 
Fig.2. Whole Face, Eyes, Nose And Mouth Regions which 

Could Be used in A Template Matching Strategy. 
 
The basis of the template matching strategy is to 
extract whole facial regions (matrix of pixels) and 
compare these with the stored images of known 
individuals. 
b) Kohonen Feature Maps (KFMs): 
Out of the many different models described in Self 
Organizing Maps are Kohonen Feature Maps 
(KFMs), also known as Kohonen self-organizing 
networks or topology-preserving maps, were found to 
be amazingly suitable for the problem of creating A-
units for a perceptron. The analytical face model 
using this 26 dimensional geometric feature vector 
has been effectively used to describe the facial 
changes due to different expressions. 
Developing a Kohonen Feature Map: 
In Kohonen Feature Maps (KFMs) the topological 
properties of the input pattern are directly reflected in 
the weights of the neurons in the output units. A 
similarity measure or mapping is selected between 
the input pattern and network units and a winning 
unit is considered to be the network unit with the 
closest distance to the mapped vector. Then KFMs 
update the winning unit's weight as well as then 
weights of the units within a predefined 
neighbourhood around the winning unit. These 
weights are usually updated by bringing them closer 
to the input vector. The following figures should help 
the reader better understand training KFMs. 

  
Fig. 3. Training a KFM, Fig. 4. The weights of the winner and 
the weights of nodes in the winner's predefined neighbourhood 

are updated. 
 
In the above figures, the KFM is simulated with an 
input vector (black dot). A 'winner'(node with red 
arrow) is chosen as the node whose weight has the 
closest Euclidean distance to the input vector. If the 
winning node's weight is wc and the input vector is x,  

|| x-wc || = min || x - wi ||   ∀i. 
Then, the weight of the winner (red arrow) and the 
weights (blue arrows) of all the nodes in the winner's 
predefined neighbourhood (yellow area) are updated. 
The degree that the weights are updated is 
proportional to their distance from x and η, the 
networks learning rate at that instance. So the weight 
update function is, 

∆wi = η (x-wi), 
Where, i ∈ winners neighbourhood. 
 

 
Fig. 5. Guassian neighbourhood function. 

 =0.4. 
 

 
Fig. 5. c (x-wi) vs (x-wi) (the weight update function contains, 

Guassian x (distance from input vector)). 
 
The learning rate ( ) is also gradually reduces when 
training the KFM or SOM. 
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Fig. 6.  Reducing neighbourhood as training progresses up to 

10000 iterations. 
 

V.TRAINING OF KOHONEN FEATURE MAP 
 
The following network was created using the 
standard KFM algorithm. The neighbourhood of the 
winner was determined from the grid space 
(neighbouring nodes in network). 

 

 
 

 
 

 
 

 
Fig.7. Training a Kohonen Feature Map 

VI. TRAINING A KOHONEN FEATURE MAP 
WITH AN INPUT SPACE NEIGHBOURHOOD 

 

 
 

 
 

 
 

 
 

 
 
CONCLUSION 
 
Smile detection in face images captured in real-world 
scenarios is an interesting problem with many 
applications. In practice, because of the limited 
computational resource, it is desired that the features 
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used can be computed easily and efficiently. In this 
paper, the intensity differences between pixels in the 
grayscale face images are used as simple features. 
There are better techniques such as iris or retina 
recognition and face recognition using the thermal 
spectrum for user access and user verification 
applications since these needs a very high degree of 
accuracy. 
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