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Abstract— Face recognition presents challenging problem in 

the field of image analysis and visualization. Face 

recognition has been rapid growing, demanding, exiting and 

motivating area in real time application. Large amount of 

face recognition method has been developed in last recent 

decades. The security information is becoming very 

significant and difficult. Face recognition is the ability to 

establish a subject identity based on his facial 

characteristics. It is a biometric system used to recognize or 

confirm a person from a digital image. To detect human 

faces from an image is a key problem in various face-related 

applications such as face-tracking, face-recognition, facial 

expressions etc. It involves extraction of features and then 

recognition in spite of expression, illumination, ageing, 

transformation such as transform; revolve which is not so 

easy. From this paper we have put forward a methodological 

improvement of face recognition by using Rough Set 

Theory and KNN classifier. 
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I. INTRODUCTION 

Face detection and face recognition play an important role in 

the technology of biological character identity. As new 

information technology and media are easily available, more 

effective and gracious methods for Human Computer 

Interface (HCI) are being developed. Automatic recognition 

of people has received much attention during recent years 

due to its many applications in different fields such as law, 

safety application, video indexing, individuality verification, 

access control and surveillance. 

Now a days there is a problem caused by stolen and 

loss passwords. However an individual biological trait 

cannot be misplaced, forgotten or stolen. So the security of 

persons, goods or information is one of the main 

responsibilities now a day. Face recognition is the ability to 

establish subjects identity based on his facial characteristics. 

A good face recognition method should consider 

representation as well as classification issues and a good 

representation method should require minimum manual 

annotations. 

In this paper we proposed a face recognition 

system by using Rough Set Theory and KNN Classifier. The 

methodology includes: Image Preprocessing, Feature 

extraction, Feature reduction and Classification. 

Image Preprocessing is mainly done to improve the 

quality of images. The images are degraded by different 

types of noise. So the main goal is to remove the noise and 

to retain the important features. In feature extraction the 

input data is transformed into set of features. Feature 

extraction is to reduce the original data by measuring 

positive properties. There are 160 features which are 

extracted from original data. Feature reduction is done by 

Rough set theory. Using Rough set theory feature set is 

reduced to 8 features out of feature set of 160 features. 

In our project we are using KNN Classifier (K 

nearest neighbor) KNN is considered as instant based 

technique. It is mainly used for classifying things and it 

requires that it needs to have all training vectors in memory 

at all time. Thus it is important that the training samples are 

within the K sphere. 

II. METHODOLOGY 

The methodology includes (Figure1): Image preprocessing 

(RGB2GRAY, Image enhancement, Resize), Feature 

extraction, Feature reduction, Training and Testing. Initially 

in training the known database of face is given as input to 

the classifiers. For testing, the features of new face images 

are given as input, based on training, trained classifier will 

classify it efficiently. We are classifying the images with the 

help of KNN. 

 
Fig. 1: Methodology System 

A. Face Database 

The Olivetti Oracle 3 Research lab (ORL) database is used 
in our project .Face database means for the subject face the 
images are taken at different times varying facial expression 
such as smiling or not smiling, closed or open eyes and 
facial details. The size of each image is 92*112 pixels with 
256 gray levels per pixels. The images are organized into 20 
distinct subjects which have names of the form „SX‟ where 
„X‟ represents the subject number between 1 and 20.Each 
subject is having 10 different images in which names are of 
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the form Y.pgm where Y is the subject number between 1 
and 20 that means there are 20 persons and we are taking 10 
images of each person.ORL database is having 200 photos 
of faces. The input to the system is a complete face in the 
image that has already been detected .ORL database is 
shown below in Fig.2 

 
Fig. 2: Some test faces from ORL data base. 

B. Image Preprocessing 

Image preprocessing is mainly done to improve the quality 

of images. It includes following 3 processes- RGB to 

GRAY, Image Enhancement and Resize. 
1) RGB to GRAY  

Face database might be available either in RGB or in gray 

scale form. In our project we have to deal with the intensity 

of an image. If image is available in RGB than we have to 

first convert into gray scale image. Gray scale image is also 

called as intensity values because each pixel values denote 

the intensity values. If the database is already in gray scale 

then there is no need of conversion. Gray scale images are 

shown in Fig.3 

 
Fig. 3: Gray scale images 

2) Image Enhancement 
Image enhancement is significant part of face recognition 

systems. Changes in lightning conditions produces decrease 

recognition performance. Some parameters are also set to 

amplify local features and diminish mean brightness in order 

to obtain more contrast resulting image. After that histogram 

equalization is applied. 
3) Resize 

When an image is enlarged then the output image contains 

more pixels than the original image. To resize an image we 

use imresize function .It uses the interpolation method to 

determine the value for the additional pixels. When the size 

of an image is reduce then it loses some of the original 

pixels .But imresize computes the number of rows or 

columns automatically to preserve the image aspect ratio, 

where aspect ratio means retaining the ratio of physical 

dimension pixels. In short in resize we are converting all the 

images into standard format in order to retain the original 

pixels. After resize the size of the image reduces to 128*128 

which is shown below as an output image. 

INPUT                                       OUTPUT 

                   
Gray scale image Resize image 

Fig. 4: Resized image 
C. Feature Extraction 

Gabor features have been recognized as one of the best 

representations for face recognition. In recent years, Gabor 

wavelets have been widely used for face representation by 

face recognition researchers because it exhibits desirable 

characteristics of spatial locality and orientation selectivity. 

Feature extraction is the most important step in face 

recognition system. Transforming the input data into set of 

features is called feature extraction. Feature extraction is 

done by using gabor wavelet. Gabor wavelet is a linear 

wavelet filter. It captures the properties of orientation 

selectivity, spatial and optimally localized in the space and 

frequency domains have been extensively and successively 

used in face recognition. Gabor wavelets have been found 

appropriate for texture representation and description. Gabor 

wavelet transform are applied on input patterns to extract the 

important features and then reduce the dimensions. Image 

features can be extracted by convolving the input image 

with Gabor filter. The Gabor representation of face image 

can be obtained by convolving the image with Gabor filters. 

Wavelet transformation results in strong representations 

with regard to lighting changes and can be capable of 

capturing facial features which preserves information about 

spatial relations. 

 
Fig. 5: Real parts of Gabor filter 

 
Fig. 6: Real parts of Gabor filter 

 
Fig. 7: Magnitude of Gabor filter 

 
Fig. 8: Magnitude of Gabor filter 
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D. Feature Reduction 
 
Rough Set theory (RST), projected by Pawlak is an efficient 

approach for data study and its main goal is synthesizing 

approximation of a crisp set in terms of a pair of sets which 

give the upper and lower approximation of the original set. 

Rough sets provides more effective processing technology 

for intelligent information processing .Rough sets calculate 

approximate region of problem and then find the rule of 

problem. The starting point of Rough Set theory is an 

observation that the objects having the same description 

(same attribute-values) are indiscernible (similar) with 

respect to the set of outlined attributes (Features) and this 

method is extremely onerous and sensible when some 

attribute-values are missing and also it improves the detect 

rate and performing efficiency. With ROSE2 Rough Sets 

data explorer, we attempted to scale back the complexness 

and computation time, whereas maintaining or enhancing 

the result in terms of accuracy. The dimension of the feature 

vectors extracted by applying the Gabor wavelet to whole 

image through a convolution process is very high. To solve 

the above problem Rough set theory is used for feature 

reduction.The intention of feature extraction is to reduce the 

original data by measuring the positive properties or features 

that discriminate one input sample from another sample. 

Feature extraction involves reducing the amount of data 

required to describe a large set of data accurately. The 

output from feature extraction is then applied to rough set 

theory for feature reduction. Using Rough Set Theory, 

feature set is reduced to 8 features out of feature set of 160 

features that were extracted in feature extraction process 

 
Fig. 9: Rough Set Theory Approximation 

 
Fig. 10: Core (Reduced Feature Set) 

E. Classifier 
 
KNN classification approach is outstanding with its ease. It 
performs well even in managing the classification tasks with 
multi-categorized documents. As KNN classification is 

considered as an instant-based learning technique, or lazy 
learning approach, the algorithm suspends the processes of 
training data until it receives a command to classify an input 
sample. K-Nearest can be used for classifying things. It isn„t 
optimized for speed or space. It needs lots of training 

samples to ensure lots of vectors are within the k sphere. 
And it needs to have all training vectors in memory at all 
times. Then we compare a single test vector against lots of 
training samples (to ensure they„re within the k sphere). In 

short, it„s really slow and consumes a lot of memory. 
1) Steps to Determine Good Value of k 
 Start with k=1 

 Repeat with k=k+2 
 Choose the value of k for which the error rate is 

minimum 
Note: k should be odd number to avoid ties 

 
Fig. 11: KNN Classification 

Sr. KNN Result 

No 

. 
Methods Accuracy 

Error 

Rate 

1 
Gabor + 

KNN 
90% 10 

2 
Gabor + RST 

95% 5 
+KNN 

Table 1: KNN Classifier Result 

III. CONCLUSIONS 
 
We presented a face recognition method based on Gabor 
filter, Rough Set Theory and KNN classifier. We 
implemented experiments on ORL face database. First, face 
images had been preprocessed, and then using Gabor filter 
feature extraction has been done and feature reduction is 
done by rough set theory and KNN is used for classification. 
The experimental results showed that Gabor+RST+KNN 
method had a higher recognition rate than Gabor+KNN 
method for face recognition. 
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