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Abstract— Face Detection System are used for the
identification of person from digital images. Face detection
system can extract the different facial features from digital
image. A set of facial features extracted from a digital image
includes eyes, nose, mouth and face region. Face recognition is
a difficult task due to the different facial expressions. With the
help of a face detection system presence of human face can be
detected easily. For the detection of different facial features
Viola-Jones algorithm is used in the proposed work. To make
task more manageable, Viola-Jones requires full view frontal
upright faces [1].

Keywords—Face Detection, Multiple Face Detection, Viola-
Jones Algorithm, Facial Features Detection, Face
Identification.

I. INTRODUCTION

Face recognition system are used for security purposes mainly
for the identification, verification and authentication purposes.
Before recognition process, the face and different facial features
from the digital image should be detected. For the detection of
different facial features from digital images the Face Detection
System is purposed. Face detection system can detect the
different facial features like Eyes, Nose, Mouth and Face reason.
For the detection of facial features Viola-Jones algorithm is
used. Detection is fast in viola-jones algorithm as compare to
training. Multiple faces can also be detected from a digital image
like group photos. For the detection of multiple faces from any
digital image Viola-Jones algorithm is used. After feature
extraction from image the input image is verified with the output
image if images matched than person is verified else not.

Who is He/Sha?

Fig.1: An Example of face detection from digital image.

Feature extraction is important process in face recognition. With
the help of extracted facial features from digital image the
person can be easily recognized by comparing the extracted
facial features with the input images. Facial features play an
important role in the verification of person.

Il. RELATED WORK

Dinesh Kumar. D.S. and P. V. Rao, purposed a model for face
recognition. In this model, Principal Component Analysis
(PCA) is used for facial recognition from digital images as well
as from moving video. Their purposed model also includes,
Hidden Markov Model (HMM) technique and Gaussian mixture
model (GMM) and Artificial Neural Network (ANN).
According to author, face recognition technique uses different
parameters like eyes moments, lips position, lighting and
background noise [2]. The experimental results are obtained
from this proposed work has been achieved the performance
parameters 99.83% of false rejection rate (FRR) and0.62% of
false acceptance rate (FAR) and an accuracy of 96% is
implemented using MatLab2012A. Dayong Wang and Charles
Otto, purposed a model face search system on gallery containing
80 million web-downloaded internet images. In this model
author used LFW database with 98.20% accuracy under the
standard protocol. Additionally, in a face search experiment
involving photos of Tsarnaev brothers, convicted of the Boston
Marathon bombing, the proposed cascade face search system
could find the younger brother’s (Dzhokhar Tsarnaev) photo at
rank 1 in 1 second on a 5M gallery and at rank 8 in 7 second on
an 80M gallery [3].

I1l. PROBLEM STATEMENT

Different models are available for the face recognition. These
models can detect face, eyes and nose. But the detection process
is very slow. To solve this problem, viola-jones algorithm is
applied to detect the different facial features. Viola-jones
algorithm is face and provide accurate results from the input
digital image.

A. Searching a large collection of faces remains a difficult
problem.

B. In the any recognition system, the selection of feature
extraction plays a vital role. There are a lot of feature
extraction techniques proposed efficiency of proposed
system is not acceptable due to lack of appropriate feature
selection.

C. In exiting work, the detection of face from the data remains
a difficult task so the recognition accuracy of proposed
work is not good.

IV. METHODOLOGY

A framework for the purposed face detection system is designed.
First upload the test image from the database for feature
detection. Than viola-jones algorithm is applied on the input
image for the detection of different facial features. Figure 2
shows the overall block diagram of purposed face detection
system. Image database is created by downloading images from
the internet. Data flow diagrams are also shown in the figures of
face detection system.
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Fig.2: Flow diagram of purposed work for face detection.

Different steps involved in the methodology of the face
detection system are given below:

Step 1. Design a purposed framework for the face detection
system.

Step 2. Upload the dataset for the training of the system.
Step 3. Upload a test image from the database.

Step 4. Apply viola-jones algorithm for the different facial
features extraction.

Step 5. After uploading the input image extract the different
facial features like eyes, nose and mouth.

Step 6. Verification or identification of input image with
output image.

Step 7. If the output image matched with the input image than
person is verified else not.

Input

Fig.3: Level 3 Data Flow Diagram of face detection system

A. Viola-Jones Algorithm

Viola-Jones object detection framework is the first object
detection framework to provide competitive object detection
rates in real-time proposed in 2001 by Paul Viola and Michael
Jones. Although it can be trained to detect a variety of object
classes, it was motivated primarily by the problem of face
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detection [2]. Viola-jones is widely used algorithm for the real-
time object detection. Viola-jones algorithm uses haar basis
feature filter. The efficiency of viola-jones algorithm can be
significantly increased by first generating the integral image. [3].

Iy, =25 Zio y@@

Vision.CascadeObjectDetector system object is used for the
detection of abject by using viola-jones algorithm. The cascade
object detector uses the viola-jones algorithm to detect people
faces, nose, eyes, mouth or upper body [4]. The
ClassificationModel property in viola-jones control the type of
the object to detect. There are few examples of detector used in
this work.

FaceDetector=vision.CascadeObjectDetector(‘FrontalFaceCA
RT?);

FaceDetector=vision.CascadeObjectDetector(‘EyePairBig);
FaceDetector=vision.CascadeObjectDetector(‘Mouth);
A. To detect a feature

1. Define and set up your cascade object detector using the
constructor.

2. Call the step-up method with input image, I, the cascade
object detector object, detector, points PTS, and optional

property [4].
3. BBOX = step (detector, 1) return BBOX, an M-by-4 matrix
defining M bounding boxes containing the detected object

[4].

Properties of viola-jones algorithm for the detection of different
features. ClassificationModel (trained cascade classification
model), Man-size (size of smallest detectable object), Max-size
(size of largest detectable object), ScaleFactor (scaling for
multiscale object detection), Merge threshold(detection
threshold), USE ROI(use region of interest).

V. IMPLEMENTATION AND RESULT

The implementation of face detection system is done using
MatLab 2016a. The graphical user interface is created and
images from different resources are used as shown in figure 4.1.
Multiple face detection from digital done is also done by using
viola-jones algorithm. Facial features detection from colored
images as well as black and white images can be done easily.
The images database is created by downloading different
images from the internet for face detection purpose.

Extract Feature Extract Feature

~~~ |mage Uploading and Feature Extraction ~~~
Fig.4: Extraction of different facial features from digital image.
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Different facial features from single digital image is shown in
the figure 5 and figure 4.

Fig.5: Facial feature detection by using viola-jones algorithm.

Multiple face detection from digital image is also performed in
the face detection system. Multiple faces from digital image can
be detect by using viola jones algorithm. The result of more than
one face detection are show in figure 6.

Fig.6: Multiple face detection from digital images.

Digital image verification is the last step which is used to check
weather the person is verified or not. If the input image matched
with the output image than the person is verified else not. The
example of image verification is given in the figure 6. For the
verification of digital images different facial features are
extracted from multiple images. During verification of image
the different facial features are compared with the input image.
If features matched with the input image than output image is
verified.

Fig.7: Image verification after feature extraction from digital image

Different methods used by viola jones algorithm for the
detection of different features and objects are given below in
table 1.
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TABLE I.
Methods ‘
Sr.No —
Method Name Description

Detect objects using
! Step viola-jones algorithm
2 Clone Cr_eate system object

with same property

Allow system object
3 Relese property value changes

. Check locked state of

4 isLocked system object

[2]
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[5]
6]
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