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Abstract: Face recognition is one of the most important biometrics and a pattern recognition technique; it is used in a broad
range of applications. In the field of computer vision and image analysis, face recognition presents a challenging problem.
Over the last few years face recognition has received a great deal of attention because of its many applications in various
domains. This research studies and analyzes the possibility of single-person and multi-person face detection and recognition.
Improvement in face recognition is done by applying multiple image pre-processing techniques. The accuracy alone is not a
foremost delinquent that specifies the performance of automatic face recognition system alone. In real time environments,
the time factor is also considered a major factor.
Keywords: face detection, face recognition, Principle component analysis (PCA), Histogram Equalization.
I. INTRODUCTION
In the past years, face recognition was a field that was extensively studied. It is still an active area of research. Computerbased algorithms for face recognition are being developed constantly.
In the area pattern recognition & computer vision, face recognition is one of the researches due to its numerous real-world
applications in the area of Information security, access control, biometrics, smart cards, surveillance system and law
enforcement.
There are relatively different requirements on face recognition software. e.g., there are face recognition systems that have a
requirement referring to the overall speed of the system but do not have very high requirements on the accuracy. On the other
hand, there are few systems where recognition accuracy is the primary requirement. Both of these applications face an difficulty
in the fact that subjects do not cooperate with the recognition system.
This paper presents an enhanced PCA method for face recognition which uses multiple image pre-processing techniques
before recognizing the face to increase accuracy of face recognition.
Facial characteristics are analyzed by face recognition technique. A facial image captured by digital camera has been
required for the user authentication. Its complete capability cannot be understandable by many people on the other hand this
technique is popular among others. This technique needs extra peripheral like digital camera which is not included in basic PCs.
The face recognition system is divided into two stages: face verification (or authentication), and face identification (or
recognition).
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The first stage is face detection; in this stage, a face is identified and located in an image. The second stage is recognition

stage; in this stage features are extracted, where discriminations and important information is saved, and the matching, where
the recognition result is matched with a face database.
The facial recognition technique may not be the most reliable and efficient among the different biometric techniques but it
has numerous advantages over the other biometric techniques: it is easy to use, nonintrusive, normal and does not require any
other support from the test object. Mass scanning cannot be performed by other biometric techniques like iris, speech
recognition and fingerprints. The most important advantage of face recognition is that it can be captured at a distance and in a
secret manner. The performance of this biometric technique depends on a large no. of factors like expression of a human, age
span, hair style, facial wear, motion of human, illumination and facial pose.
This paper is organized as follows: Section 2 briefs framework for face recognition system. Section 3 explains existing face
detection and recognition algorithm, and Section 4 shows few image pre-processing techniques. Section 5 shows proposed
algorithm for single and multiple face recognition. Experimental results are presented in Section 6 and the conclusion is given in
the last section.
II. FRAMEWORK FOR FACE RECOGNITION SYSTEM
A face recognition algorithm can be divided into two modules. One is face image detector and the other is a face
recognizer. A face image detector finds the locations of human faces from a normal picture in contradiction of simple or
complex background. A face recognizer determines a student. Both modules follow the same feature extractor. A feature
extractor transforms the facial image pixels into a useful vector representation. A pattern recognizer searches the database to
find the best match to the captured face image. Fig. 1 shows one example of facial recognition system.

Fig. 1 : A Framework of Face Recognition System

III. EXISTING MULTIPLE FACE RECOGNITION ALGORITHM IN C#
Principal Component Analysis (PCA) is one of the most usable methods for a face image. It is well-organized method for
face recognition. It holds some of the variations in the image data and also used to reduce the dimensionality of the image.
Among known facial images it projects face image data into a feature space that covers the significant variations. Those
significant features are called as “Eigen faces”, because they are the Principal Component or eigenvectors of the set of faces.
That is not necessary to correspond to the features such as noses, ears, and eyes. An individual face characterized by a weighted
sum of the Eigen faces features using the projection operation. It is necessary to compare those individuals to these weights to
recognize a particular face. PCA is applied on each image by the Eigen Object Recognizer. The result of this operation is an
array of Eigen values. Several steps are undertaken to perform PCA: [1]
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Stage 1: Subtract the Mean of the data from each variable (our adjusted data)
Stage 2: Calculate and form a covariance Matrix
Stage 3: Calculate Eigenvectors and Eigenvalues from the covariance Matrix
Stage 4: Chose a Feature Vector (a fancy name for a matrix of vectors)

IV. IMAGE PRE-PROCESSING TECHNIQUES
Image preprocessing can extensively increase the fidelity of an optical inspection. Numerous filter techniques that further
intensify or reduce particular image information allow easier or much faster evaluation. A camera image can be optimized by
the user. Image preprocessing increases the chances of accurate matching and decreases the processing time [2]. To satisfy the
requirements of feature extraction, face images are preprocessed.
A. Histogram Equalization
The histogram equalization has been widely used image processing technique for speech enhancement, which has the
property of compensating for the illumination conditions present at the image acquisition stage while simultaneously increasing
the global contrast of an image. It represents a useful preprocessing task, which can provide an enhanced face image [4]. The
main objective of this technique is to enhance the discriminative information contained in the facial images and ensures that
environmental factor, such as the ambient illumination present at the image acquisition stage, does not influence the process of
facial-feature-extraction [5].
The histogram manipulation [4]-[8], which automatically minimizes the contrast in areas too light or too dark of an image,
consists of a nonlinear transformation that it considers the accumulative distribution of the original image; to generate a
resulting image, whose histogram is approximately uniform. In the ideal case, the contrast of an image would be optimized if all
the 256 intensity levels were equally used. Obviously this is not possible due to the discrete nature of digital data of the image.
However, an approximation can be achieved by leaving intact the lower parts, dispersing peaks in the histogram of the image.
This process is achieved through a transformation function that has a high inclination where the original histogram has a peak
and a low inclination in the rest of the histogram. Fig. 2 shows histogram of original image and histogram and its image after
histogram equalization.
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Fig. 2 : Histogram equalized image face

4.2 Gamma Correction
Each pixel in an image has brightness level, called luminance. This value is between 0 and 1, where 0 means complete
darkness (black), and 1 means the brightest (white)[6].
Luminance cannot be correctly captured by different camera or video recorder devices. Different display devices like TV,
phone screen and monitor do not display luminance correctly. So, with the gamma correction function, one need to correct
them, [6].
Gamma correction function is a function that maps luminance levels to compensate the non-linear luminance effect of
display devices (or sync it to human perceptive bias on brightness) [6].
“Gamma correction function” is defined by:
Gamma Correction function x =
where

is a constant. The value

is said to be the gamma.

Fig. 3 : Gamma Curves

The shape of the gamma curve is determined by a number that ranges from 0.0 to 10.0 (user defined) known as the “gamma
value”. Fig. 3 shows several gamma curves demonstrating the effect that the gamma value has on the shape of the gamma curve.
Firstly, the face image under analysis is fed into a preprocessing stage in which the histogram equalization is used to reduce
the distortion produced by the changes in the illumination conditions, improving in such way the face image contrasts.
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4.3 Image Resize
To determine how various sizes affect the recognition process, the images used in the research are resized in diverse scales.
The best image size needs to be examined in details because different image sizes carry different information. To produce a
lower data size is the purpose of image resizing, which hastens the processing time [7]. The resize scale randomly varies fro m
0.1 to 0.9 values, different image sizes are produced by it. Fig 4 shows an example of image resizing with a scale of 0.5. Many
important features are lost if resizing is done on image to a small scale especially if the image texture is used during
classification. Fig 5 shows an example of the feature lost when the image is resized with a scale of 0.25.

Fig. 4 Original Image Resize Scale 0.5

Fig. 5 Original Image Resize Scale 0.25

V. PROPOSED ALGORITHM
In proposed algorithm, input digital image is first pre-processed. Histogram of input digital image is equalized. After
histogram equalization, gamma correction is applied on the image. This pre-processed image is then used to detect face.
Recognized face is resized to 50*50 dimensions. It will occupy less memory in face database. This reduced size image is then
compared with already stored images and then person is recognized. Flow of proposed algorithm is display in below figure.

VI. RESULT
In this analysis, different number of training and testing images is used to examine the recognition rate performance.
Image Pre-processing techniques are applied on the Student database to increase the recognition rates. Table 1 shows the
recognition rate before and after applying any pre-processing techniques. The analysis shows that the recognition rates increase
after the images are resized using the 0.5 scale, while histogram of an image is equalized and gamma correction is applied for
all the database images.
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Table 1 The Recognition Rate of existing and proposed algorithm
No. of Faces

Identified correctly in
existing algorithm
1 (100%)
1 (50%)
2 (67%)
2 (50%)
2 (40%)

1
2
3
4
5

Identified correctly in proposed
algorithm
1 (100%)
2 (100%)
3 (100%)
4 (100%)
4 (80%)

VII. CONCLUSION
Face recognition is one of the fastest growing biometric areas. Face recognition can be applied in several fields. According
to the experiment conducted on face recognition that using PCA and Euclidean distance, the student database is used. Preprocessing techniques are applied on the student database to increase the recognition rate. Number of face images is examined
to investigate the performance. Increase the number of faces in a single image will decrease the recognition rate. Small sized
image reduces both computation complexity and feature dimension. Overall face recognition rate is increased by applying
various image pre-processing techniques on an image.
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