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Abstract—To address human face recognition problem lots of algorithms have been proposed in the past few years. Although the
available algorithms provides good face recognition, but the field is still looking for the efficient mild stone algorithm which can provide
higher face recognition efficiency. To efficiently address this problem, in this paper, an Automatic Face Recognition System (AFRS) is
proposed. The proposed system uses an efficient approach for the recognition of human faces on the basis of some extracted features.
For the detection of the frontal face proposed method uses Viola Jones face detection technique. Once face detection is completed,
feature of interested region that is eyes and mouth are pull out. In feature extraction, local binary pattern (LBP) is proposed as a
feature. After the extraction of the LBP feature for the recognition classification or, the proposed method employed highly efficient K-
Nearest Neighbors Classification structure to efficiently cluster the obtained LBP features. The whole system is implemented on the
dataset of 150 images of frontal faces of 30 persons in five different emotions by using MATLAB 2012(b). The images were collected
from the Karolinska Directed Emotional Faces Database. The novel contribution of the proposed face recognition system is the
recognition of an individual person on neutral emotion as well as from the frontal images of other emotions. After the successful testing
with the proposed system the face recognition efficiency found for the proposed system is very high and close to 100% for all the face
images

Keywords— Face Recognition, Face Features, Feature Extraction, LBP, K-NN Classifier.

I. INTRODUCTION

Face recognition is one of the principal challenges in appearance-based pattern recognition field. This technology has emerged
as a tempting solution to address many new needs for identification and verification of identity. It is the well known functionality
of visual surveillance systems. It has received much attention for decades due to its numerous potential applications, like national
security, surveillance, public safety field and law enforcement. There are many factors that affect the face recognition
performance like facial expression, pose, illumination, cluttered background or occlusion. The approach starts with face detection
and extraction from the larger image, then normalizing the probe photograph in order that it's in the identical format (size,
rotation, etc.) because the images within the database. The normalized face image is then proceeds to the recognition phase. Face
recognition can typically be used for identification or verification .In verification a personal is already enrolled within the
reference database i.e. it is a one-to-one matching task whereas in identification, a probe image is matched with a biometric
reference in the gallery i.e. it represents a one-to-many problem.

There are two possible outcomes: the person isn't identified or the person is diagnosed. Two reputation mistakes may
additionally occur: False Reject (FR) which indicates a mistake that arise when the machine reject a acknowledged individual,
False Accept (FA) which suggests a mistake in accepting a claim whilst it's far in reality false. In the past many years, there are a
plenty of work has been done in face recognition and have achieved success in real application. Despite the used algorithm, face
recognition can be decomposed into four phases: preprocessing phase, segmentation or localization, feature extraction phase and
recognition phase. Although the available algorithms provides good face recognition, but the field is still looking for the efficient
mile stone algorithm which can provide higher face recognition efficiency.

To efficiently address this problem, in this paper, an Automatic Face Recognition System (AFRS) is proposed. The proposed
system uses an efficient approach for the recognition of human faces on the basis of some extracted features. For the detection of
the frontal face proposed method uses well known Viola Jones face detection technique. Once face detection is performed, region
of interest (ROI) that is eyes and mouth are extracted. In feature extraction, local binary pattern (LBP) is proposed as a feature.
After the extraction of the LBP feature for the classification or recognition, the proposed method employed highly efficient K-
Nearest Neighbors Classification structure to efficiently cluster the obtained LBP features.
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Il. PROPOSED METHODOLOGY

In this proposed work, an Automatic Face Recognition System is proposed. The proposed system uses an efficient approach for
the recognition of human faces on the basis of extracted LBP features. For face recognition, system follows a step by step
procedure that comprises face detection, feature extraction and recognition (Classification). For the detection of the frontal face
proposed method uses face detection technique known as Viola Jones method

Once face detection is performed, feature of region of interest(ROI) that is eyes and mouth is extracted. In feature extraction,
local binary pattern (LBP) is proposed as a feature. After the extraction of the LBP feature for the classification or recognition the
proposed method utilized K- Nearest Neighbors Classification structure to efficiently cluster the obtained LBP features. The
complete process of the proposed technique is shown in figure (1), with the help of block diagram representation.
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Fig.1 Block diagram of proposed system

A. Preprocessing

Preprocessing is the most essential and the much required step of the image processing, removing any background noise or
any piece of input that is not required.This step includes the following functions:
i.  Auto Brightness- Thisfunction adjust the brightness of the image.
ii. Auto Contrast- This function function automatically calculates the favorable contrast for the image will increase the
brightness of the image.
iii. Auto Color- This function adjust the color of the image.

B. Face Detection using Viola Jones Methood

The basic principle of the Viola-Jones algorithm is to scan a sub-window capable of detecting faces across a given input
image. Viola-Jones method rescales the detector in place of the input image and run the detector regularly via the image every
time with a unique size. Viola-Jones has devised a scale invariant detector that requires the same number of calculations no matter
whatever the size. This detector is constructed using a so-called integral image and few simple rectangular features reminiscent of
Haar wavelets.

C. Local Binary Pattern based Feature Extraction

LBP is a type of feature used for classification in computer vision. The LBP feature vector, in its simplest form, is created in
the following manner:

e Divide the examined window into cells (e.g. 4x4 pixels for each cell).

e For each pixel in a cell, compare the pixel to each of its 2 neighbors (on its left-top, left-middle, left-bottom, right-top,
etc.). Follow the pixels along a circle, i.e. clockwise or counter-clockwise.

e  Where the center pixel's value is less than the neighbor's value, write "0". Otherwise, write "1". This gives an 8-digit
binary number (which is usually converted to decimal for convenience).

o Compute the histogram, over the cell, of the frequency of each "number" occurring (i.e., each combination of which
pixels are smaller and which are greater than the center).
Optionally normalize the histogram.
Concatenate (normalized) histograms of all cells
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Fig.2 Three neighborhood examples used to define a texture and calculate a local binary pattern (LBP).

D. K-Nearest Neighbour Classifier

In pattern recognition, the K-Nearest Neighbors algorithm (or k-NN for short) is a non-parametric method used for
classification and regression. In both cases, the input consists of the k closest training examples in the feature space. The output
depends on whether k-NN is used for classification or regression:

e In k-NN classification, the output is a class membership. An object is classified by a majority vote of its neighbors, with
the object being assigned to the class most common among its k nearest neighbors (k is a positive integer, typically
small). If k = 1, then the object is simply assigned to the class of that single nearest neighbor.

e In k-NN regression, the output is the property value for the object. This value is the average of the values of its k nearest
neighbors.

K-NN is a type of instance-based learning, or lazy learning, where the function is only approximated locally and all
computation is deferred until classification. The k-NN algorithm is among the simplest of all machine learning algorithms. Both
for classification and regression, it can be useful to weight the contributions of the neighbors, so that the nearer neighbors
contribute more to the average than the more distant ones. For example, a common weighting scheme consists in giving each
neighbor a weight of 1/d, where d is the distance to the neighbor. The neighbors are taken from a set of objects for which the class
(for k-NN classification) or the object property value (for k-NN regression) is known. This can be thought of as the training set
for the algorithm, though no explicit training step is required.

Finally a graphical user interface has been also developed to provide ease in handling of the proposed system. The screenshot
of the developed GUI is shown in figure (3).
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Fig. 3 Screenshot of Developed GUI for Proposed System.
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1. RESULTS AND DISCUSSIONS

A complete database of 150 frontal face images of 30 persons is utilized during the development and testing of the proposed
system. Out of the 30 persons 15 were male and 15 were females. The Images are taken from the Karolinska Directed
Emotional Faces (KDEF) Database [6]. Five different emotions utilized are neutral, angry, disgusted, sad and happy. The
complete system is implemented using MATLAB 2012(b) version and gives 97.3% performance for face recognition

Table 1 shows the tabular representation for face recognition using conventional principle component analysis (PCA)
feature based face recognition system. While Table 2 shows the tabular representation for face recognition using proposed
face recognition system especially designed to recognize the persons under different emotional conditions.

Table-1 Recognition Accuracy Rate for PCA

Predicted/ Classified Person

[
o
=
[N
=
N
[,
w

14 15 16 17

=
(0o}
=
o
N
o
N
[
N
N

N
w

o
o
o
o

O|Oo|Oo|o|o|o|o|o|o|o|o|o|o|o|(o|o|o|o|o|o|o|o|w|o|o|o|o|o|o|~
O|Oo|o|o|o|o|o|o|o|o|o|o|o|o|(o|o|o|o|o|o|~|o|o|o|o|o|o|o|o|w
(=lisllellJlelle] o] jo]lo] o] (o] o] o] o] [o] (o} [o] o] (o] [l o] | _l (o] o] (o] (o] (o] o] fe)
O|O(O|0|0o|o|o|o|o|o|o|o|o|o|o|o|o|o|u|o|o|o|r|o|(o|o|o|o|o
O|O(O|0O|r|O|o|o|o|o|o|o|o|o|o|o|o||(o|o|o|o|o|o|(o|o|o|o|o
O|O|(O|0|0o|Oo|o|o|o|o|o|o|o|o|o|o|ul|o|o|o|o|o|o|o|(o|o|o|o|o
O|Oo|o|o|o|o|o|o|o|o|o|o|o|o|ul|o|o|o|o|o|o|o|o|o|o|o|o|o
O|Oo|o|o|o|o|o|o|(o|o|o|o|o|~|(Oo|o|o|o|o|o|o|o|o|o|o|o|o|o
[elle]le] o] o] o] o] o] (o] o] o] (o] Y (o] (o] [} (o] o] (o] (o] o] (o] (o] o] (o] (o] [e] [
(olle]le] o] o] o] o] o] (o] o] (o] P (o] o] [o] [ fle] | Jl o] (o] o] jo] o] o] (o] [} (o] [e] fo)
(olle]le] o] o] o] o] o] (o] fe] [l {e] | o] o] (o} o] o] (o] (o] o] o] [o] o] (o] [} (o] [e] fo)
[olle]le] o] o] o] (o] o] (o] [§] (o] o] (o] o] {a] |_J o] (o] (o] (o] o] o] (o] o] (o] [} (o] [e] fo)

O|O|Oo|o|o|o|o|o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ul|o|o|o| &~

O|O|O|Oo|r|Oo|o|0o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|u|o|o|o|o|ul

[elle]le] o] o] o] (o] o] (o] o] [o] (o} o] o] (o} (o] o] o] [o] o] o] fo) [e] ] (6] le][a] [o] [e] {a] {ep]
Oo|o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|~|Oo|o|o|o|o|o|o|w

O|O|Oo|o|o|o|o|o|o|ul|o|o|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

Oo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|~(Oo|o|o|Oo|r|Oo|o|o|o|o|o|o
O|o|o|o|o|o|o|o|ul|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

0 0 0 0 0 0 0 0 0 0 0 0

O|Oo|o|o|o|o|o|~|Oo|o|O|0|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

© 2016, IRJET | Impact Factor value: 4.45

From the table 1, the True recognition efficiency (TRE) and False recognition rate (FRR) for NN classifier based system
is obtained as

e TRE for PCA System = True recognition/Total attempts = (133/150)*100% = 88.67 %.
e FRR for PCA System = False recognition/Total attempts = (17/150)*100% = 11.33 %.

Similarly, from table 2, the True recognition efficiency (TRE) and False Recognition rate (FRR) for proposed system is
obtained as:

e TRE for proposed system = True recognition/Total attempts = (146/150)*100% = 97.3 %.
e FRR for proposed system = False recognition/Total attempts = (4/150)*100% = 2.7 %.
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Predicted/ ¢

Confusion matrix

=
o
=
[N
[y
N
[y
w

14

15

o

o

[eo) RN Kol K& ]l =N FVR ISR T

©

10

11

12

13

14

15

16

17

Actual Person

18

19

20

21

22

23

24

25

26

27

28

29

[elle]le] o] (o] o] o] o] (o] o] o] (o} o] o] (o} (o] (o] o] [o] o] o] fo} [o] o] fo] (o] [e] o] (el {6 ]
Oo|o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|F|o|ul|lo|r
[elle]leo] o] o] o] o] o] o] o] (o] (o} o] o] (o] (o] (o] o] [o] o] (o] fo) (o] o] [o] [e] [«] [6;] [ {a] [
[elle]lo] o] o] o] (o] o] (o] | o] (o} o] o] (o] (o] o] o] (o] o] (o] (o} [o] o] [o] [e] P2 o] [e] {e] B2
R|O|O|O|0O|0|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ul|lo|o|o|o|ul
o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ullo|o|o|o|o|o
o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ul|o|o|o|o|o|o|~
[elle]le] o] o] o] o] (o] o] o] (o] (o} o] o] (o] (o] o] o] [o] o] o] jo] [§] (o] fo] o] [o] [o] [e] {a] [ee]
[elle]le]lo]lo] o] o] (o] o] o] o] (o} o] o] (o} (o] (o] o] [o] o] (o] [§] o] o] fo] o] [o] o] (o] {«] (e}
[elle]lo] o] o] (o] (o] o] fo] (o] o] (o} o] o] (o] o] o] (o] [o] (o] [§] (o] o] (o] (o] o] (o] (o] [e] {e)
[elle]lo] o] o] (o] (o] o] fo] (o] o] (o} o] o] (o] o] o] (o] [o] [§] o] (o] o] (o] (o] o] o] (o] [e] {e)
O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ulo|o|o|o|o|o|o|o|o|o|o
O|o|o|o|Oo|o|o|o|o|o|o|o|o|o|o|o|o|ul|o|o|o|o|o|o|o|o|o|o|o|o
[l [elle]lle] o] (o] o} o] o] (o] (o] o] (o] (o] o] (o] [§] o] o] (o] o] o] o] (o] (o] [} (o] [e] f)

30

O|Oo|Oo|o|o|o|o|o|o|o|o|o|o|o|o|u|o|o|o|o|o|o|o|o|o|o|o|o|o

V. CONCLUSIONS

This paper presents a fast and efficient approach for human recognition via recognition of frontal faces is presented. This new
approach gives effective result. The proposed system uses an efficient approach for the recognition of human being via
recognition of frontal faces on the basis of LBP features. For the detection of the frontal face a well-known Viola Jones face
detection technique has been employed. After the extraction of the LBP feature for the classification or recognition, the K-NN
classifier has been utilized. The K-NN classier used, has inbuilt advantage of online classification capability over conventional
classifiers.

The whole system is implemented on the dataset of 150 frontal face images of 30 different persons using MATLAB 2012(b).
The images were collected from the Karolinska Directed Emotional Faces (KDEF) Database. After the successful testing of the
developed system the recognition efficiency found is very high and close to 97.3% for the 30 enrolled individuals.

ACKNOWLEDGEMENT

I wish to thank my supervisor Asst. Prof. Mr. Abhishek Tomar for their invaluable advice and support throughout the
research. Without which it was impossible to complete my paper. Once again | would like to thank you all staff members
(CSE Dept.) for their timely support.

REFERENCES

1) Kobonen's system, T. Kobonen, "Self-organization and Associative Memory", Springer-Verlag, Berlin, 1989.

2) A. S. Tolba; AH. EI-Baz; A.A. El-Harby:"Face Recognition: A Literature Review," World Academy of Science,
Engineering and Technology 2006.

3) M. Turk, A. Pentland, Eigenfaces for Recognition, Journal of Cognitive Neurosicence, Vol. 3, No. 1, 1991, pp. 71-86.

© 2016, IRJET | Impact Factor value: 4.45 IS0 9001:2008 Certified Journal | Page 323



’/ INTERNATIONAL RESEARCH JOURNAL OF ENGINEERING AND TECHNOLOGY (IRJET) E-ISSN: 2395 -0056
Jlgl/? VOLUME: 03 ISSUE: 06 | JUNE-2016 WWW.IRJET.NET P-ISSN: 2395-0072

4) Harguess, J.; Aggarwal, J.K.: "Is there a connection between face symmetry and face recognition” Computer Vision and
Pattern Recognition Workshops (CVPRW), 2011 IEEE Computer Society Conference on, vol., no., pp.66-73, 20-25 June 2011.

5) lIbrahim, R.; Zin, Z.M., "Study of automated face recognition system for office door access control application,”
Communication Software and Networks (ICCSN), 2011 IEEE 3rd International Conference, vol., no., pp.132-136, 27-29 May
2011.

6) Junying Gan; Peng Wang; "A novel model for face recognition,” System Science and Engineering (ICSSE), 2011
International Conference on, vol., no., pp.482-486, 8-10 June 2011.

7) Kshirsagar, V.P.; Baviskar, M.R.; Gaikwad, M.E., "Face recognition using Eigenfaces,” Computer Research and
Development (ICCRD), 2011 3rd International Conference, vol.2, no., pp.302-306, 11-13 March 2011.

8) Pushpaja V. Saudagare and D.S. Chaudhari, “Facial Expression Recognition using Neural Network- An Overview”,
International Journal of Soft Computing and Engineering (IJSCE), Vol. 2, Issue-1, pp. 224-227, March 2012.

9) P. Ekman, and W.V. Friesen, “Constants across cultures in the face and emotion”, J. Personality Social Psychol. Vol. 17
No. 2, pp. 124-129, 1971.

10) M. Nilsson, J. Nordberg, and I. Claesson, 1. “Face detection using local SMQT features and split up snow classifier,” IEEE
International Conference on Acoustics, Speech and Signal Processing (ICASSP), Vol. 2, pp. 589-592, April 2007.

11) Y. Sangeetha, P. Madhavi Latha, Ch. Narasimhan and R. Satya Prasad, “Face Detection using SMQT Techniques”,
IJCSET, Vol 2, Issue 1, pp. 780-783, January 2012.

12) Kai-biao ge, jing wen, bin fang, "Adaboost Algorithm based on MB-LBP features with skin Color segmentation for face
detection” Proceedings of the 2011 International Conference on wavelet analysis and pattern recognition, guilin, 10-13 july, 2011.

13) Kamarul Hawari, Bin Ghazali, Jie Ma, Rui Xiao, "An Innovative Face Detection based on Skin Color Segmentation”,
International Journal of Computer Applications (0975-8887), Volume 34- No.2, November 2011.

14) GJ. Edwards, T.F. Cootes, and CJ. Taylor, "Face recognition using active appearance models", Proceedings of the
European Conference on Computer Vision, 1998.

15) Gao S., Zhang Y., Jia K., Lu J. and Zhang Y., "Single Sample Face Recognition via Learning Deep Supervised
Autoencoders”, IEEE Transactions on Information Forensics and Security, vol. 10, pp. 2108-2118, 2015,.

16) Jadon S., Kumar M. and Rathi Y., "Face recognition using Som Neural Network with Ddct facial feature extraction
techniques”, Communications and Signal Processing (ICCSP), pp. 1070-1074, 2015.

17) Han P.Y, Yin O.S and Ling G.F, "Semi-supervised generic descriptor in face recognition”, Signal Processing & Its
Applications (CSPA), IEEE, pp. 21-25, 2015.

18) Mingyuan Z., Haiting Lin, Jingyi Yu and Young S. S., "Hybrid sensing face detection and recognition”, IEEE Applied
Imagery Pattern Recognition Workshop (AIPR), pp. 1-9,2015.

19) Xiangyu Zhu, Z. Lei, Junjie Yan, D. Yi and S. Z. Li, "High-fidelity Pose and Expression Normalization for face
recognition in the wild”, IEEE Conference on Computer Vision and Pattern Recognition (CVPR), pp. 787-796,2015.

© 2016, IRJET | Impact Factor value: 4.45 IS0 9001:2008 Certified Journal | Page 324



