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Abstract:  

The project presents face recognition from illumination change images based on textural analysis and an artificial neural network. 

Face recognition from facial images plays an important role in various biometric applications. A local-based illumination insensitive 

face recognition algorithm is proposed as the combination of image normalizat ion and illumination invariant descriptors. Illumination 

insensitive representation of image is extracted based on the mult i resolution technique in which image is partit ioned into s maller sub-

blocks. Discrete Wavelet Transform (DWT) is used in mult i resolution process for dividing the image into sub blocks. Local Phase 

Quantizat ion (LPQ) and Local Ternary Pattern (LTP) ext ract the sub-regions characteristics of the sub images. The results of the two 

techniques are combined in the chi-square LNN. The ext racted features of testing and training images are compared in the Principal 

Component Analysis (PCA) block. And the face recognition process is done by displaying the output as authentication or un  

authentication. Simulat ion results based on the Yale B databases show the improved performance of the proposed algorithm unde r 

severe illumination with low computational complexity.  
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I.INTRODUCTION:  

 

The most significant biometric identification method, face 

recognition is used in many applications such as the surveillance 

of video, interaction between the digital devices. Many face 

recognition techniques have been introduced to obtain the 

recognition process faultlessly. Although many techniques are 

introduced it is a challenging problem due to the illumination 

effect. That is while ext racting the face for recognition process if 

there is any variation in pose, expression in the face, and if there 

is any change in the light the face recognition process cannot be 

done accurately. This illumination effect p lays an important role 

in face identification process. So to overcome the effects and 

obtain the exact result many strategies have been introduced 

within the past few years. In these process feature extraction 

techniques such as Local Phase Quantizat ion, Local Binary 

Pattern, Local ternary Pattern are introduced. These techniques 

are applied for the sub images that are obtained from the input 

image. As the face recognition process for the whole image is a 

challenging task the face which has to be recognized is divided 

into sub images using the mult i-resolution technique. In this 

process Discrete Wavelet Transform is used .To these sub images 

the feature ext raction techniques are applied and the features are 

extracted. In the same way the features are extracted from the 

database images with which the face has to be compared. Not 

only one feature extraction technique but also two or more 

techniques can be used and the extracted features of different 

techniques are combined in the Chi-square LNN. All the 

extracted features of input image and database images are then 

compared in the Principal Component Analysis process. If the 

features of input image is match with any of the database image it 

is displayed authenticated else it is displayed as unauthenticated 

 

Image normalization 

 

The range of the pixel intensity varies in the image normalization 

process. Photographs that are captured under dim light due to 

glare is an application of image processing. Applications include 

photographs with poor light due to glare. Histogram stretching or 

contrast stretching are other terms of image normalization. 

Dynamic range expansion is the term mostly used for 

normalizat ion the digital image processing. In this normalization 

process the color images are converted into gray scale images. 

 

Discrete Wavelet Transform (DWT) 

 

The wavelet transform is the image compression technique which 

is widely used in image processing. In this discrete wavelet 

transform the signal is divided into sub functions. Wavelet is 

used to indicate the sub functions. The signal or single prototype 

from which the sub functions are generated is known as mother 

wavelet. The sub functions or wavelets are obtained using 

dilations and shifting. For decomposition or splitting of signal 

The DWT technique is the most efficient and useful technique. 

DWT technique that splits images into scaling function and 

wavelet coefficients is a mult iresolution process. A 2-D digital 

image is represented by a 2-D array X [m, n ] with m rows and n 

columns, where m and n are positive integers of 2-D image. First, 

process of a one dimensional DWT is undergone on rows to get 

low frequency L and high frequency H components of the image. 

Again a one dimensional DWT is performed column wise on this 

intermediate result to form the final DWT coefficients such as 

LL, HL, LH, HH. They are called sub-bands. The LL sub-band 

can be more decomposed into four sub bands. This process can 

be extended till the required number of levels is obtained. This 

process is known multilevel decomposition. The s pect ral 
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techn iques o f I mage cod ing, mult ip le valued log ic, edge 

ext ract ion , etc are app licat ions  o f Haar t rans for ms . For 

instance in  I mage cod ing  Haar funct ions are us ed  fo r the 

Dis crete W avelet Transfor m. Binary  log ic des ign and 

edge ext ract ion are the most important techn iques today. 

Then non–sinuso idal Haar t rans for m is the whole un itary 

trans for m. It is us ed fo r data compress ion of non–

stat ionary  d ig ital s ignals.  

 

 
 

Figure.1: DWT Image  

 

 
Figure. 2 : Block Diagram 

 

II. LOCAL BINARY PATTERN  

 

The original LBP operator denotes the pixels values present in an 

image with decimal numbers called Local Binary Patterns or LBP 

codes. The local structure in the region of each pixel is 

predetermined by the LBP codes. In this process each pixel in the 

image is compared with its eight neighborhood pixels in a 3x3 

representation image. Next by subtracting the center pixel value 

from all the pixel values. So the resulting obtained negative 

values are represented as 0 and the others with 1. A binary 

pattern is obtained by arranging all these binary codes in a 

clockwise direction which starts from the top-left one and its 

corresponding decimal value is used for representing. The 

obtained binary patterns are referred to as Local Binary Patterns 

or LBP codes. Generally Local Binary Pattern is applied fo r 3 × 3 

pixel block of an image for accurate texture the each pixel in this 

block are compared with the center pixel value. If the pixel value 

is greater than center pixel value it is represented as 1 or else 0. 

Then the obtained binary digit values are taken as the pattern. 

And each binary value is multip lied by powers of two and then 

added to obtain a value for the center pixel. Uniform patterns are 

used in the extension of original local LBP operator. In this 

uniformity process measure of a pattern is used: U (“pattern”) is 

the number of b itwise transitions or changes from 0 to 1 or v ice 

versa when the bit pattern is assumed circular. If uniformity 

measure is at least 2, the local binary pattern is called uniform. 

For example, the patterns 00000000 (0 t rans itions), 01110000 (2 

transitions) and 11001111 (2 transitions) are uniform as they 

have two transitions, whereas the patterns 11001001 (4 

transitions) and 01010011 (6 transitions) are not. There is a 

separate output label for each uniform pattern in uniform LBP 

mapping and a single label is assigned to all the non-uniform 

patterns. For many different types of problems LBP is mostly 

used because the LBP features which are obtained by the 

topology of the neighborhood can be different depending on the 

needs of the given application. The extraction of LBP features is 

normally done in a circu lar or square neighborhood. A circular 

neighborhood is useful mainly fo r rotation-invariant operators. 

 

 
Figure.3: Example of LBP process 

 

Local Ternary Pattern 

 

Due of its simplicity and sturdiness to illumination variations 

Local binary pattern has been widely used in various computer 

vision applications. Its sensitivity to noise reduces the 

performance of the system. To overcome the limitation because 

of noise local ternary pattern in which the pixel difference 

between the center pixel and the neighboring pixel was written 

into a ternary code. As the small pixel difference is converted 

into a separate state LTP is less affected by noise. To reduce the 

complexity, the ternary code is split into two binary codes of a 

positive LBP and a negative LBP. A quaternary code is also 

proposed in which splittng the quandary code into four binary 

codes is done beyond the ternary code. The LTP is further 
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developed to Local Adaptive Ternary Patterns and Extended 

LTP. The small pixel change would result in noise if we only 

take its sign into consideration. More importantly, noise can 

easily change its LBP bit from 0 to 1 or vice versa. So regardless 

of its sign and magnitude, the small pixel difference into the 

uncertain state is obtained. This coding scheme is less sensitive to 

noise. Histogram of too many bins are fo rmed in tri-state code 

and hence it is desirable to reduce its dimensionality. Two strong 

states are corresponding to large pixel differences, which are less 

affected by image noise and more reliable. Many techniques such 

as the local structure and texture based techniques and the linear 

nonlinear subspace approaches were proposed to solve the face 

recognition problem. The proposed algorithm is firstly tested on 

Yale B database with injected noise, and demonstrates strong 

resistance to noise compared with LBP and LTP 

 

 
Figure.4. Example of LTP process 

 

LOCAL PHAS E QUANTIZATION 

 

There are many blur in sensitive texture extract ion feature 

methods so far that is for those blur is not an issue for their 

process even though blurring plays a very important role in 

texture feature extractions. Based on color constancy a blur 

strong descriptor was proposed. Also, the developed Fourier 

phase or blur insensitive moments could be used in principle, but 

they are mostly intended for global object recognition, not local 

texture analysis. For deriving blur invariant representation of 

local image characteristics phase informat ion is used, which 

means that we need to obtain the phase for every pixel location. 

We use only low frequency components instead of doubling the 

phase angle. Local Phase Quantization (LPQ) is the process 

which is used to obtain the blur insensitive texture features. SVD 

is used in LPQ process. There are two main methods for solving 

the problems in face recognition algorithm. They are Local Phase 

Quantizat ion (LPQ) method and Singular Value Decomposition 

(SVD). The first problem is that when an indiv idual purposely 

changes the appearance by using different equipments, and the 

second problem is when the gallery images given for recognition 

is low. For each pixel of the image, the statistical features of the 

phase in windows with different sizes are obtained using LPQ. In 

SVD process from the every image three renovated images are 

obtained in phase quantization process during face recognition so 

it can overcome the problem of less gallery images that must be 

compared with the input image. There are two parts in proposed 

algorithm. They are training and testing. In the training phase, at 

the first using the SVD method three renovated images have been 

created from each of the gallery in this process number of 

training samples are increased. Then several features vector with 

different windows ext racted and stored for each image in the 

gallery are obtained by using LPQ descriptor,. Then, the 

recognition accuracy for all possible combinations of these 

windows is computed. To overcome the limitation of the gallery 

images (when only there is one image of per person); a solution 

is obtained using the singular value decomposition method. By 

using SVD method, each face image is being decayed to the 

original one and then three renovated images are produced from 

each of them. The advantage of LQP allows capturing the 

patterns of co-occurrence statistics over neighboring scales and 

orientations by concatenating the computed codes from the 

neighboring scales and orientations at the local pattern level. 

 

Chi-s quare LNN 

 

To investigate if the distributions of categorical variables vary 

from one another a chi square statistics is used. Generally 

numerical variab les obtain data in numerical form and categorical 

variable obtain data in the categories. The Chi Square statistic 

compares the numerical data such as numbers or tally between 

two different groups. Chi-Square distance is better technique than 

and Log-likelihood statistics and Histogram. 

 

Principal Component Analysis 

 

A dataset can be simplified in Principal Components Analysis 

(PCA) method. PCA is a linear transformat ion which selects a 

new coordinate system for the data set so that the greatest 

difference of variat ion obtained by any projection of the data set 

lies on the first axis (called the first principal component) and 

then the second greatest variance lies on the second axis, and so 

on. By obtaining those characteristics of the dataset which results 

most to its variance, PCA can be used for reducing 

dimensionality in a dataset by considering the lower-order 

principal components and ignoring higher-order ones. The idea is 

that such low-order components often contain the "most 

important" aspects of the data. In the process of facial recognition 

input signals are discriminated (image data) into several classes 

(persons). The input signals have more noise (e.g. the noise is 

caused by differing lighting conditions, pose etc.) and for noisy 

images too features are extracted using the different techniques 

and these texture features of the input image and database images 

are compared in PCA. Such extracted features, which are 

obtained from different techniques for facial recognition, are 

some objects (eyes, nose, mouth) in any face as well as relative 

distances between these objects. The feature extraction values are 

obtained from the testing images and the training images also 

done in the PCA recognition process and are compared 
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   Fig,5: Flow chart 

 

III. SOFTWARE REQUIREMENTS MATLAB 

 

The most important things to learn are how to enter matrices, 

how to use the: (colon) operator, and how to invoke functions. 

After you master the basics, you should read the rest of the 

sections below and run the demos. At the heart of MATLAB is a 

new language you must learn before you can fully exploit its 

power. You can learn the basics of MATLAB quickly, and 

mastery comes shortly after. You will be rewarded with high 

productivity, high-creativity computing power that will change 
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the way you work. You can run external programs from the 

MATLAB Command Window. The exclamation point character! 

is a shell escape and indicates that the rest of the input line is a 

command to the operating system. This is useful for invoking 

utilit ies or running other programs without quitting MATLAB. 

On Linux, for example,!emacs magik.m invokes an editor called 

emacs for a file named magik.m. When you quit the external 

program, the operating system returns control to MATLAB.  

IV. CONCLUS ION 

 

Noise affects the face extraction significantly and reduces the 

accuracy of the recognition system. In this project, noise free 

face identification algorithm is proposed, which is the 

combination of two feature extraction techniques namely LPQ 

and LTP. The preprocessed image is partitioned into sub-blocks 

using multi resolution technique DWT and features are extracted 

using the LPQ and LTP techniques. The extracted features of 

both techniques are combined in the Chi-square LNN .In the 

same process database images features are also extracted and the 

test image and database images are compared in the PCA 

recognition block. The recognition results on the Yale B, 

databases show the superior behavior of the algorithm in noise 

conditions with large number of subjects. The proposed method 

is widely used in the noise effected images. The recognition 

algorithm proposed in this project i.e  LPQ+LTP has shown 

better performance when compared to the existing method i.e 

LBP+LPQ. So the accuracy of images increased from 79% to 

92.85%. 

 

V. FUTURE S COPE 

 

In this project the texture ext raction features of Local Phase 

Quantizat ion and Local Ternary Pattern for obtaining the noise 

free face recognition system was used. The scope of the project 

is using relaxed LTP along with LPQ and with better comparison 

techniques 
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