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Abstract: 

Face detection plays a main role in many of the application normally faces can be detected by using classifiers and feature extraction 

but some of the images which has low quality like dark images, dull images, shadow images may cause problems in face detection i.e 

could not recognized properly to avoid this problem we are going to implement a method that could find the quality of an image and 

according to that we are going to classify dark, dull, shadow and illuminated images. Based on the quality we are applying techniques 

like homomorphic, histogram equalization to increase its quality and implementing the face detection technique and recognizing the 

person properly without any problem .In this after enhancing the quality we are going to extract the LBP features and match with the 

database using SVM technique and detecting the person. By this we can get mostly 90-95% of accuracy due to enhancing of the 

quality of image. 

 

I. INTRODACTION  

 

FACE DETECTION is a fundamental task for applications such 

as face tracking, red-eye removal, face recognition and face 

expression recognition [1]. To build flexible systems which can 

be executed on mobile products, like handheld PCs and mobile 

phones, efficient and robust face detection algorithms are 

required. Most of existing face detection algorithms consider a 

face detection as binary (two-class) classification problem. Even 

though it looks a simple classification problem, it is very 

complex to build a good face classifier. Therefore, learning-

based approaches, such as neural network-based methods or 

supports vector machine (SVM) methods, have been proposed to 

find good classifiers [3]. Most of proposed algorithms use pixel 

values as features. However, they are very sensitive to 

illumination conditions and noises. Papageorgiou et al [4]. Used 

new feature, it is called Haar-like features. These features 

encode differences in average intensities between two 

rectangular regions, and they are able to extract texture without 

depending on absolute intensities. Recently, Viola and Jones 

proposed an efficient system for evaluating these features which 

is called an integral image [5]. And, they also introduced an 

efficient scheme for constructing a strong classifier by cascading 

a small number of distinctive features using Adaboost . Its result 

is more robustness and computationally efficient. Base on Viola 

and Jones’ work, many improvements or extensions have been 

proposed. Mainly. A boosting algorithm usually receives as 

input a set of m labeled instances (x1; y1); : : : ; (xm; ym) where 

xi 2 X represents the objects to be classified; and (yi 2 Y = f�1; 

+1g) is the set of possible classes, where +1 indicates that the 

object belongs to the desired class and �1 the opposite[6]. The 

main objective of a boosting algorithm is to generate a strong 

classifier H : X 7! Y composed by some weak classifiers ht(x), 

where t = 1;:::; T means the iteration in which the weak classifier 

was generated. For each iteration the boosting algorithm invokes 

another algorithm, generically referred as weak learner, that is 

responsible to produce the weak classifiers, 

 

 
The Adaboost algorithm used to boost a set of weak classifiers 

into a strong classifier. ht(x) which will be added to the strong 

classifier[7] .  there are two approaches to enhance their scheme. 

The first approach is an enhancement of the boosting algorithms. 

Boosting [8] is one of the most important recent developments in 

classification methodology and, therefore, many variant of 

AdaBoost such as Real AdaBoost, LogitBoost, Gentle Adaboost, 

KLBoosting, etc[9], have been proposed. The second approach 

is an enhancement of used features. Base on original propose of 

Haar-like features (a), Viola and Jones extend feature set as 

shown in Figure (1) , Figure (1). Example of Harr-like feature 

sets (b), (c) and (d) in different size are used in to extract 

features. 
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Figure.1. Example of Harr-like feature 

 

 
And, Lienhart et al [10]. Introduced an efficient scheme for 

calculating 45˚ rotated features as shown above in figure (2). 

And, Mita and Kaneko introduced a new scheme which makes 

Haar-like features be more discriminative [11]. Though Haar-

like feature provides good performance in extracting textures 

and cascading architecture and integral image representation 

make it computationally efficient, it is still not feasible on 

mobile products. In the real world scenario, it is often difficult to 

get a controlled environment to get the good quality images, for 

example, in scenarios where face recognition is used in a 

surveillance system.  

 

1: Local Binary Pattern (LBP) feature extraction 

T. Ojala et el. [12] a new rotation invariant and computationally 

lighter feature sets. It should be noted that the basic LBP features 

have performed very well in various applications, including 

texture classification and segmentation, image retrieval and 

surface inspection. Local Binary Pattern (LBP) features have 

performed very well in various applications, including texture 

classification and segmentation, image retrieval and surface 

inspection. The original LBP operator labels the pixels of an 

image by thresholding the 3-by-3 neighborhood of each pixel 

with the center pixel value and considering the result as a binary 

number. shows an example of LBP calculation in Figure(3).  

 .  

 
Figure.3. Example of LBP calculation 

The 256-bin histogram of the labels computed over an image can 

be used as a texture descriptor. Each bin of histogram (LBP 

code)  can be regarded  as a micro-texton.  Local  primitives 

which  are  codified  by these  bins  include  different  types  of 

curved edges, spots, flat areas, etc.[13] .  There could be changes 

in pose, illumination, expression and age of the face captured, to 

its image in the database. In this paper we are considering the 

problem of changes in illumination. Variations in illumination in 

the facial images, changes the appearance of faces that results in 

distinct texture patterns on the image of the faces. It has been 

proved theoretically and experimentally that differences induced 

by illumination in the face images are more significant than the 

inherent face differences between different individuals. This 

problem of illumination variation is generally removed at pre-

processing stage through illumination normalization techniques. 

Some of these techniques are Histogram Equalization, Gamma 

Correction, Homomorphic [14], and Self Quotient Image (SQI). 

However if any normalization technique is applied on the wrong 

type of images, there is a major loss of features. Moreover, the 

option of applying normalization techniques on all images is 

computationally cumbersome. Therefore, there is a need to 

classify the images so that the appropriate pre-processing step 

may be taken on only those images which need them. The 

proposed technique addresses the quality based image 

classification problem so that appropriate enhancement can be 

applied. The proposed technique first estimates quality of an 

image, based on illumination and contrast, and after that, a 

proper class is decided for the image. After the class is decided 

an appropriate enhancement technique is applied for that 

particular class and applying LBP features for enhanced image 

and matching with the database and classifying using SVM 

classifier. 

 

2: Support vector machines 

Support Vector Machines – SVMs, represent the cutting edge of 

ranking algorithms and have been receiving special attention 

from the international scientific community. Many successful 

applications, based on SVMs, can be found in different domains 

of knowledge, such as in text categorization, digital image 

analysis, character recognition and bioinformatics. SVMs are 

relatively new approach compared to other supervised 

classification techniques, they are based on statistical learning 

theory developed by the Russian scientist Vladimir 

NaumovichVapnik back in 1962 and since then, his original 

ideas have been perfected by a series of new techniques and 

algorithms. Since the introduction of the concepts by Vladimir, a 

large and increasing number of researchers have worked on the 

algorithmic and the theoretical analysis of SVM, merging 

concepts from disciplines as distant as statistics, functional 

analysis, optimization, and machine learning. The soft margin 

classifier was introduced few years later by Cortes and Vapnik 

[15], and in 1995 the algorithm was extended to the regression 

case. There are several published studies that compare the 

paradigm of neural networks against to the support vector 

machines. The main difference between the two paradigms lies 

in how the decision boundaries between classes are defined. 

While the neural network algorithms seek to minimize the error 

between the desired output and the generated by the network, the 

training of an SVM seeks to maximize the margins between the 

borders of both classes. Support vector machines are 

computational algorithms that construct a hyperplane or a set of 

hyperplanes in a high or infinite dimensional space. SVMs can 

be used for classification, regression, or other tasks. Intuitively, a 

separation between two linearly separable classes is achieved by 

any hyperplane that provides no misclassification on all data 

points of any of the considered classes, that is, all points 

belonging to class A are labeled as +1, for example, and all 

http://www.intechopen.com/books/advances-in-character-recognition/svm-classifiers-concepts-and-applications-to-character-recognition#B1
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points belonging to class B are labeled as -1. This approach is 

called linear classification however there are many hyperplanes 

that might classify the same set of data as can be seen in 

the figure 1 below. SVM is an approach where the objective is to 

find the best separation hyperplane, that is, the hyperplane that 

provides the highest margin distance between the nearest points 

of the two classes (called functional margin). This approach, in 

general, guarantees that the larger the margin is the lower is the 

generalization error of the classifier[15] . 

 

 
Figure.4. Separation hyperplanes. H1 does not separate the 

two classes; H2 separates but with a very tinny margin between 

the classes and H3 separates the two classes with much better 

margin than H2.  If such hyperplane exists, it is clear that it 

provides the best separation border between the two classes and 

it is known as the maximum-margin hyperplane and such a 

linear classifier is known as the maximum margin classifier. 

 

II. PROPOSED METHODOLOGY: 

 

This proposed technique overcomes the problem of images 

which have poor contrast and/or illumination. It is observed that 

application of any particular illumination enhancement technique 

is not efficient enough to deal with all the variations present in 

illumination [10]. In order to overcome the problem of applying 

the appropriate normalizing technique on an image, it is 

important to classify the images into proper classes. Framework 

of the proposed technique is shown in Figure1 

 

 
Figure.1. Proposed Framework for quality enhancement 

1: Illumination based quality estimation: 

 We have proposed an illumination assessment technique for 

estimation of illumination present in an image. To assess quality 

of an image based on illumination, we have made assumption 

that if there is bad illumination on the image then there would be 

very dark regions present in the image. The proposed technique 

computes these dark regions by coding each pixel based on its 

neighbors to estimate quality. Code at pixel location c = (xc, yc) 

(provided Ic ≤ Tlow ) is de- fined as:  

Code xc , yc =
  E Ip − Ic 

p=7
p=0

8
 

where, p defines index for neighboring pixels. It ranges from 0 

to 7 for 8-neighbors. Ip and Ic define intensity values at p th 

neighboring pixels and central pixel (for which code is 

computed) respectively. Tlow is the threshold used to detect dark 

regions in an image. Function E(.) is defined as follows:  

E x =  
1
0
         if abs x > ∈

   otherwise
 

This means if difference between intensity (Ic) of the center 

pixel c and intensity (Ip) of its p th neighbor is greater than a 

threshold , then value of E(x) for p th neighbor is assumed to be 

1 else it is assumed to be 0. This procedure gives value between 

0 to 1 for a pixel whose intensity value is below Tlow threshold. 

Values above Tlow threshold is coded 1. Overall illumination 

based quality is obtained by summation of all codes i.e. 

QI =
  code xi, yj N

j=1
M
i=1

M ∗ N
 

Figure 2 shows illumination based quality for few images 

Figure 2: Example illumination based quality for few images: a) 

Normal image, b) Dull image c) Shadow image and d) Dark 

image 

 

 
Figure.2. (a) and (b) are illuminated and dull images 

respectively and both have good illumination, Figure 2 (c) is 

shadow image and it has illumination between good quality 

image and dark image. Figure 2 (d) represents dark image 

and it consists bad illumination.  

 

2: Homomorphic filtering: 

In the technique of the digital image processing, an image f(x,y) 

can be expressed by the product of illuminate function fi(x,y) 

and glint function fr(x,y). Illuminate function description 

scenery of illuminate, have nothing to do with the scenery; Glint 

function include scenery of detail, with illuminate irrelevant. 

Because the bright degree of scene illuminate general is slow-

http://www.intechopen.com/books/advances-in-character-recognition/svm-classifiers-concepts-and-applications-to-character-recognition#F1
http://www.intechopen.com/source/html/40722/media/image1.png
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moving variety, so the frequency characteristics of illuminate 

function concentrate on the low frequency segment。 The 

scenery has more detail and edge, so the frequency 

characteristics of glint function concentrate on the HF segment. 

On the other hand, lighting function of describing component 

changes amplitude and graphical information contained less, but 

glint function description of scenery, the gray degree class of the 

picture less but the information be more, have to expand it for 

this. The homostasis filter is exactly created according to this, it 

die down low frequency but strengthen the HF segment on the 

other hand, so can make detail and edge strengthen, the thus 

more in keeping with person or calculator carry on analysis 

processing. Homomorphic filtering processes are shown in 

Figure 1. First take the log of f(x, y)=fi(x,y)·fr(x,y), then the 

Fourier transform is, the results multiply H(u,v). Then the 

Fourier inverse transform, and the index it, get g(x,y). The 

Schematic profile of Homostasis filter’s Transfer function H(u,v) 

is shown in Figure 3.Rotate it around the vertical axis 360 

degrees，get a full two dimensional transfer function H(u,v). In 

Figure 3 TL1, obviously, the characteristics of low frequency are 

compressed, but the high frequency expanded. The image 

homostasis filter belongs to frequency domain processing 

category, however it is still on the gray scope adjustments, it is 

still a grey correction method. According to the characteristics 

and needs of different image, choose different H(u,v) , can 

obtain satisfactory results. We know, noise generally located in 

high frequency, pure homostasis filter cannot eliminate noise. In 

addition, in the filtering process of digital image processing, 

low-pass filter, high-pass filter, or homostasis filter is conducted 

separately. It can achieve the required filtering effectbut Lack of 

various filter transfer function parameters used in the overall 

grasp. In view of this limitation, based on the frequency domain 

of low-pass filter and high-pass filterimprove the homostasis 

filter, Put forward a new filter, its performance was analyzed, 

and apply this filter in the experiment[16]. 

 

 
Figure.3.The Schematic profile of Homomorphic filter’s 

Transfer functionH(u,v) 

 

3. Histogram  

The histogram of a digital image with gray levels in the range [0, 

L-1] is a discrete function h rk = nk , where rk is the kth gray 

level and nk is the number of pixels in the image having gray 

level rk. It is common practice to normalize a histogram by 

dividing each of its values by the total number of pixels in the 

image, denoted by n. Thus, a normalized histogram is given by 

p rk =
nk

n  , for k=0, 1,p ,L-1. Loosely speaking, p rk  gives 

an estimate of the probability of occurrence of gray levelrk . Note 

that the sum of all components of a normalized histogram is 

equal to 1. Histograms are the basis for numerous spatial domain 

processing techniques. Histogram manipulation can be used 

effectively for image enhancement, as shown in this section. In 

addition to providing useful image statistics, we shall see in 

subsequent chapters that the information inherent in histograms 

also is quite useful in other image processing applications, such 

as image compression and segmentation. Histograms are simple 

to calculate in software and also lend themselves to economic 

hardware implementations, thus making them a popular tool for 

real-time image processing[17][18]. 

 

III. CLASSIFICATION: 

 

Once quality based on illumination and contrast is estimated 

then images are classified into four classes; illuminated (high 

illumination, high contrast), dull (high illumination, low 

contrast), shadow(low illumination, high contrast) and dark (low 

illumination, low contrast). Images are classified into class C 

using illumination based quality (QI ) and contrast based quality 

(QC ) as follows: 

 

C =  

Illuminated           if QI ≥ T1andQC ≥ T2

Dull                         if QI ≥ T1andQC ≥ T2

Shadow                  if QI ≥ T1andQC ≥ T2

Dark                       if QI ≥ T1andQC ≥ T2

  

 

After the classification of images into four classes, a particular 

enhancement technique is used for a particular class. There is no 

enhancement applied on illuminated class as images in this class 

classified as good quality images. It is experimentally observed 

that Homomorphic enhancement technique is useful to enhance 

shadow images and Histogram Equalization is useful to enhance 

dull images. So, (a) QC : 0.55 (b) QI : 0.17 (c) QC : 0.31 (d) QC 

: 0.14  

 

 
Figure.4. Examples of enhanced images: (a) Dull image , (b) 

Shadow image , (c) Dark image , (d) Dull enhancement , (e) 

Shadow enhancement , (f) Dark enhancement 
 

Homomorphic technique is applie on images which are classified 

in class of shadow and Histogram Equalization is used enhance 

images which are fall in dull class. Last class is dark, in order to 

enhance this class images, first Homomorphic technique is 

applied and then Histogram Equalization is used. Examples of 

enhanced images of Figure 1 (b), 1 (c) and 1(d) are shown in 

Figure 4.  
 

As for classification used, the following are that have been 

mentioned in the introduction above , which is : 

1: Local Binary Pattern (LBP) feature extraction 

2: Support vector machines 
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IV. RESULTS: 

 

Results are obtained after extraction of features of database. 

 
 

Now select the test image for matching 

 
 

Results obtained after matching the database as shown in 

below 

 
 

V. CONCLUSION: 

 

Finally in our proposed method we can conclude that our method 

will effectively recognize the person even though the image 

quality is not good by estimating the quality of illumination and 

contrast of images we are going to apply the technique and 

increasing its quality and extract the features of the test image by 

using LBP features and train the database and match the test 

image with database using SVM and PNN.Finally we can 

recognize the person and his ID in the database. 
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