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Abstract
Face detection is a critical task to be resolved in a variety of applications. Since faces include
various expressions it becomes a difficult task to detect the exact output. Face detection not only play a
main role in personal identification but also in various fields which includes but not limited to image
processing, pattern recognition, graphics and other application areas. The proposed system performs the
face detection and facial components using Gabor filter. The results show accurate detection of facial
components
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1. Introduction

There is a need to detect faces to avoid fraud happening in day to day life and
particularly in bank frauds. Detecting face should be accurate and excellent techniques has to
be implemented to avoid such kind of frauds.

There are many techniques available to detect faces including Linear discriminant
analysis, Principal component analysis, Local Binary Pattern etc. But these methods are having
some limitation because the face image contains different lighting conditions, different poses
and different expression. Due to these limitations, an accurate Facial component detection has
been failed and facial recognition accuracy has been reduced. Chances of frauds, terrorism,
bank robbery related activity has been increased because of false face recognition methods. To
overcome these problems an efficient face detector is required. The proposed system provides
the efficient face detector including accurate facial component detection. It uses step by step
detector to detect the faces and Gabor filter is used to detect facial components.

Gabor filter is widely used in many area including image processing, pattern
recognition, texture analysis, edge detection, feature extraction and face detection. Gabor filter
provides an accurate facial component detection by avoiding different illumination, different
poses and different expressions.

Abhishree et al. [1] has discussed on feature extraction done by using Gabor filter that
can be combined with Anisotropic diffusion based pre-processing techniques and it can be used
for face recognition system. But the computational speed is increased in this method. Xin Fan et
al. [2] has investigated on fiducial point that can be detected by using standard gradient descent
techniques .Various changes in faces are also identified in this method. In that edges of facial
components are detected. But this method provides less accuracy when testing of different
poses and expressions.

2. Related Work

Junjie Yanet et al. [3] has discussed face detection by structural models. In that the
major Problem in face detection with local appearance and global appearance are handled.
Local appearance deals with facial expressions and global appearance deals with facial poses.
Advantage of structural model is to handle face with different expression and different poses.
But accuracy is very less in the structural model.

Neslihan Koseet et al. [4] has investigated about face recognition done with mask
spoofing. 2D and 3D mask database are tested using Counter measures. The analysis is done
with different texture, shape and reflectance for the data set. Advantage of proposed system is
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the protection of face recognition systems against mask attack. Disadvantage of the above
system s, it can be tested with polychrome mineral powder mask and we need to test with
different materials.

Jacek Naruniec [5] has discussed about the face detection and facial feature detection
done by using Discrete area filters. In that four facial components has been detected and it
focus on fiducial point detection of facial components. But the detection is slow because it
performs lot of analysis with facial components.

Akshay Bhatiaet et al. [6] proposed the face detection techniques using fuzzy concepts
combined with skin colour. The test image is passed in the fuzzy classifier and faces are
detected and HSV model are used to detect the skin colour.

M. Ramze Rezaeeet et al. [7] deals with fuzzy feature selection based on fuzzy
technique fuzzy classification are used. Various feature description on image processing are
described in this approach that includes Region—Centroid in the column, row and pixel, density,
mean and standard deviation.

Detection of moving objects using fuzzy is proposed in Pojala Chiranjeeviet et al. [8]
objects are detected in dynamically changing background. Background subtraction algorithms
are used for the classification. Automatic face detection based on colour has been discussed.
Types of face detection are Knowledge, Feature, Template and Appearance.

Mengjuan Chenlet et al. [9] discuses on image segmentation based on local region. It
deals with quality metrics such as PSNR, MSF are calculated for analysing the performance.
Segmentation of endometrial cancer has been proposed in Lidiya Lilly Thampi et al. [10]. In that
the Segmentation is applied and the image is converted into multiple segments. Then the
Morphological operations such as erosion and deletion are applied to the image for object
detection. Junlin Hu et al. [11] has investigated the problem on fine grained face verification and
its difficulties. The proposed system uses this dataset for testing. Rubel Biswas et al. [12] have
proposed a system for detection and recognition of iris using Hough transformation for object
detection and SVM classifiers are used for training. Fatemeh Hourali et al. [13] have been
discussed about ear recognition using Invariant transformed DCT.

The various facial detection techniques were discussed including structural model,
spatio-temporal analysis model, mask spoofing model, geometric based face recognition and
other models provides the less accuracy. The proposed system for face detection using Gabor
filter provides more accuracy.

3. Proposed Approach

The proposed system architecture are depicted in Figure 1. The proposed system takes
input as image and it is fed into the face detector. The face detector detects whether the input
image contains face or not. The face detection uses step by step detection techniques because
it performs very fast and accurate detection for real-time object.

Input Image Gabor Filter
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Face Detector

A

Facial
Components
Detected

Figure 1. Face Component Detection System Architecture

In face detection steps, first it performs the normalization which resize and perform
rotation on faces. Then, it identifies facial similar features. All human faces share some similar
properties and it is used to construct certain features.
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The properties that are similar for a human face are given below:
e The eyes region is like ellipse shape and inside round black region.
e The nose region is in triangle shape.
e Mouth is in three lines with skin color.

Based on common features the face has been detected and it passes into Gabor filter.
Gabor filter generates the real part and imaginary part of given input image and then the facial
components are detected.

The proposed system of the Gabor filter in the spatial domain [26-27], that has been
expressed in the equation 1
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Where; i=V-1
v is the frequency of the sinusoidal wave
01 controls the orientation of the function
61 is the standard deviation of the Gaussian envelope

Feature point of feature vectors are generated by using Gabor wavelet transform. The
k1th feature vector of mth reference face is defined in equation 2.

Vm,k1={ ak1, bk1, Rm,n(ak1, bk1) n=1,....,40} (2)

Where there are 40 Gabor filter,
Feature vector have 42 components,
The first two components represents in (a,b) coordinates.

4. Result and Discussion
The input image used for the proposed system is depicted in Figure 2 Once the face is
detected by using step by step face detector, the image results are passed into Gabor filter.

Figure 2. Input image

Gabor filter generates 40 wavelets. Each wavelet contains real and imaginary
components. It uses five frequencies and eight orientations. Figure 3 describes the different
magnitude and Figure 4 describes the real part generated by Gabor filter.
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Figure 3. Magnitude part of input image
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Figure 4. Real part of input image
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Gabor filter is used to extract the features from input image. It creates Gabor array that

contain Gabor features of input image that generates the Gabor Filter bank. Gabor Filter bank
contains 5 scales and 8 orientations which is used to generate the magnitude and real parts of
input image. It describes across multiple frequencies and orientations.

describes the imaginary part generated by Gabor wavelet.

Figure 5 describes the different magnitude part using Gabor wavelet and Figure 6
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Figure 5. Magnitude part using Gabor wavelet
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Figure 6. Imaginary part using Gabor wavelet

Figure 7 describes the face and facial components has been detected. The facial
components includes left eye, right eye, nose, mouth etc. By using Gabor jets, the Fiducial point
also been detected.

The proposed system has been tested with different input face images from Facial
Recognition Technology database (FERET) [25-27] that contain different expression, different
poses and Occluded faces. The sample tested images shown in Figure 8.
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Figure 7. Face and facial components detected

Figure 8. Different input images from FERET dataset with different expressions and occluded
faces

Figure 9 describes that facial components are detected for the given sample images. In
that facial components are identified and fiducial points also identified.

Figure 9. Fiducial Point detected in Different input images
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The comparison result between the proposed Gabor method with LBP and PCA method
is defined in the Figure 10. The proposed method provides better recognition rate to detect face
and facial components when compared with other methods. The proposed system provides
efficient face recognition rate along with facial components detection which serves as a major
advantage. The proposed method provides high security for the video surveillance area
including banking, military and others.
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Figure 10. Recognition rate comparison chart between proposed and existing method

5. Conclusion

The proposed system has detected faces using Gabor filter. The facial components that
includes left eye, right eye, nose, mouth has been detected and Fiducial points has been
detected for each facial components using real and imaginary parts of Gabor filter. It can be
tested with idle faces, face with different poses and different expressions. The occluded faces
that contain different eye glasses are tested in the proposed method. The accuracy of facial
components and fiducial point detection is high in our proposed method and can be used for
various real time scenario applications.

The proposed system was tested with static images with glass occluded faces. In future
it should be tested with dynamic images and also it should be implemented with other occluded
face that includes facial mask and beard.
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