
International Journal of Information Technology (IJIT) – Volume 3 Issue 3, May - Jun 2017 

ISSN: 2454-5414                               www.ijitjournal.org                                             Page 71 

 

 

 Bio- Metric Face Detection Techniques Using HCA for ATM 

Transactions 
PL.Chithra [1], B.Ilakkiya Arasi [2] 
Associate Professor [1], Research Scholar [2] 

Department of computer science, University of Madras, and Chepauk, 600 005 

Tamil Nadu - India 

  

ABSTRACT 
Situation awareness of today’s automation relies so far only on sensor information, whereas databases and the information 

delivered by the operator using an appropriate user interface listening to the conversation of people is not addressed until today. 

Sometimes some of the people were dumb. During that time voice recognition is not useful. Moving on to fingerprint also leads 

to some limitations like fingerprint scanner doesn’t take into consideration when a person physically changes and also it may 

leads to false acceptances. Therefore, This paper present a Comparative Bio metric Hand Free Interface between ATM and 

Disabled person’s by using various image processing methods that controls the cursor with  our eyes by getting a  input are 

though web cam[2] and it processed to find the position of the cursor on the ATM screen. This concept is applied by using the 

technique like Haar cascade algorithm (HCA) and so as to facilitates disabled persons  ATM transactions. 

Keywords :–   Haar cascade algorithm (HCA), face detection, eye detection, eye blink detection, eye tracking, Gaze 

estimation. 

 

I.     INTRODUCTION 

Now a days the situations were turned into 

cashless transaction and also lots of new 

technologies have came.  These various kinds of 

technologies can be used by a normal persons but 

disable people cannot use, Therefore the peoples 

mostly use swipe systems and ATM’s at that time 

those who are disabled cannot access their money 

without the help of other persons. So to overcome 

that situation we are using this hand-free interface 

(HFI) [1].   

This comparative between bio metric is 

based on reliability, cost, Device Required, social 

acceptability of some bio metric technology like 

voice recognition, finger print, Iris recognition and 

facial recognition. 

Sometimes voice cannot work properly or 

traced by someone . Some of the peoples were deaf 

and dumb, and the people who cannot manually 

operate the machine. During that time voice 

recognition is not useful therefore we introduce that 

hand-free interface (HFI) to detect the human facial 

features such as face detection, eye extraction and 

eye tracking. Proposed system which captures a 

movement of cursor through face detection and 

facial features such as face detection, eye detection, 

eye blink detection and eye tracking.. 

It uses a template matching method for eye 

extraction instead of using hardware. with eye 

detection its first aim is to captured face for the 

movement of cursor, then it reacts as the hand or 

voice does.  

In recent years, there has been an effort to 

design alternative interfaces for people with 

disabilities to replace traditional machine input 

devices such as thumbprint, clicking and voice [3]. 

The main focus of this paper is to implement the 

above discussed things in ATM. Before that voice 

recognition is used to handle the the ATM for 

disabled peoples by using some algorithms like 

Hidden Markov model algorithm, pitch 

identification algorithm, accent analysis algorithm 

[4].  

Recently, the hybrid deep neural network 

(DNN)-hidden Markov model (HMM) has been 

shown to significantly improve speech recognition 

performance over the conventional Gaussian 

mixture model (GMM)-HMM. The performance 

improvement is partially attributed to the ability of 

the DNN to model complex correlations in speech 

features. There may occur some error rate that 

could be controlled by using convolutional neural 

networks(CNN) [5].  

The method used in voice recognition such 

as Hidden Markov  model (HMM) for calculate 
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speech rate, frequency and modulation. Pitch 

detection algorithm (PDA) for pitch calculation of 

voice prints and accent classification (AC) for the 

analysis of voice. 

Moving on to another bio metric technique 

like finger print also leads to some limitations like 

fingerprint scanner doesn’t take into consideration 

when a person physically changes and also it may 

leads to false acceptance.  

In this paper  to detect the facial features 

such as face detection, eye extraction, eye blink 

detection and eye tracking for that we are using 

various kinds of image processing techniques like 

image preprocessing, locate eye shape ,information 

extraction and cursor events [6]. Template matching 

is a technique in image processing for finding small 

parts of an image which match a template image in 

real time system. It can be used in many real time 

systems for image recognition [7].  

Gaze controlled and eye-blink-controlled 

user interfaces belong to the second group of 

systems suitable for the people who cannot speak or 

use their hand to communicate. Drawbacks of the 

template matching based method using an image 

model could deal with scaling,rotation or  

illumination changes. To do all these changes the  

idea is deformable template[ 8].  

During detection of eye the digital image 

processing concepts deals with small part of the 

image like eye movement, extra ocular muscles, 

rapid eye movement  [9]. 

In this paper we propose an various image 

processing techniques for detecting the facial 

features. This is mainly useful for disable persons. 

The rest of the paper is organized as follows. 

Section 2 describes the proposed methodologies of 

this paper. Section 3 discuss the conclusion.    

II. PROPOSED METHODOLOGIES 
Flow chart for the proposed methodologies 

is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Flow chart 

A.   Face detection 

Face detection is a computer technology 

being used in a variety of applications that 

identifies human faces in digital images. Face 

detection refers to the psychological process by 

which humans locate and attend to faces in a visual 

scene. 

The algorithms used for face detection is 

Haar cascade algorithm. Object is recognized using 

Haar cascade feature. Haar cascade algorithm 

always capture positive image as well as negative 

image for face detection. This method can be 

organized in two categories first is feature-based 

method and image-based method [6]. These 

methods are only used for face detection and it 

rotates our heads to controlling of cursor is obtained 

by face movement as moving face up, down, left 

and right and cursor events are controlled through 

eye blinks. To perform these operations different 

algorithms like Haar cascade algorithm, Template 

matching and Hough transformation have been  

used. Figure 2 shows the face detection image. 

 

 
 
Figure 2. face detection with various posters 
Previously face detection are used for 

security purposes like tracing some once face and 

tracking them but now, here we are using this 

Face detection 

Eye detection 

Eye blink detection 

Eye tracking 
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techniques for the peoples who cannot work 

manually with machines.  

 
Figure 3. Flow diagram for detecting face and eyes 

 

Face is detected by frame by frame so that it 

can recognize a face when in a first frame itself it 

detected a face then it moves to detecting eyes and 

build template otherwise it choose next frame until 

it recognize a correct face. Once it found face and 

eye and it moves a frame to trace face object then it 

checks whether tracked list is matched on to detect 

face or not. If it is no then detect eye position and 

get eye image next move to template matching for 

matching each part of the image. Finally it produces 

a correlation score. 

B.   Eye detection 

A digital processing concept template 

matching is used for detecting small parts of image 

with templates. Templates means loading an input 

image and a patch image [6]. It also contains an eye 

movement, extra ocular muscles, rapid eye 

movement [7]. we can extract the eye with closed 

and opened eyes. This method uses the approaches 

like regression approach, Bayesian approach and 

discriminant approach. Eye detection and tracking 

is integral for attentive user interfaces. Towards this 

end, we are working on a low cost, reliable eye 

tracker It uses eyes to extract higher level features 

such as faces and blink rates.  

 

 
                     

Figure 4(a) 
 

 
 

Figure 4(b) 
 Figure 4 (a) are showing eye detection and  4(b)eye 

movement  
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We are currently working on interfaces with 

high level information to more effectively support 

the interaction. Figure 4 shows the eye detection. 

 
Flow Diagram for Eye Detection 

 

 
 

Figure 5. shows Flow diagram for eye detection 

 

The above flow diagram shows eye 

detection. In that the initial step is to get the new 

frame and eye coordinates from last frame. Next it 

searches for the eye near their last known. Then it 

checks that eyes were found or not. If eyes were 

found then update feature and step into ‘Blink 

mode’ else it moves to update features of current 

frame and get next 

C.   Eye blink detection 

Blink detection is actually the process of 

using computer vision to firstly detect a face, with 

eyes, and then using a video stream (or even a 

series of rapidly-taken still photos) to determine 

whether those eyes have blinked or not within a 

certain time frame. Figure 6 shows eye blink 

detection like opened and closed eyes. 

 
Figure 6(a) 

 

 
Figure 6(b) 

 
Figure 6(a) shows opening and closing of eyes and 6(b) 

shows rates and signal of eye blinking. 
 

 The eye-blink detection algorithm consists of four 

major steps.  

1. Face detection  

2. Eye-region extraction 

3. Eye-blink detection and 

4. Eye-blink classification 

 

Figure 7. algorithm for eye blink detection 

D.   Eye Tracking 

Eye tacking is the process of measuring 

either the point of gaze or the motion of an eye 

relative to the head. An eye tracker is a device for 

measuring eye positions and eye movements  

This eye tracking analysis three techniques 

such as limb us tracking and pupil tracking.Gaze 

controlled and eye-blink-controlled user interfaces 

belong to the second group of systems suitable for 

the people who cannot speak or use their hand to 

communicate. Figure 8 shows the Eye tracker. 
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Figure 8. Eye tracker 

 

Eye cursor is a real-time gaze determination 

software that controls a machine cursor by 

following users gaze.Our vision is to make eye 

mouse an acceptable tool to control a computer 

cursor and Our mission Enable disabled people to 

interact with machine and Easy, fast and reliable  

tool. 

TABLE I 

COMPARISON OF THE BIO-METRIC METHODS 

Bio-metric 

Technolog

y 

 

Reliabil

ity 

 

Cost 

 

Devices 

Required 

Social  

acceptability 

Voice  

Recognitio

n 

High Mediu

m 

Microphon

e, 

Telephone 

High 

Finger 

Print 

High Mediu

m 

Scanner Medium 

Iris 

Recognitio

n 

High High Camera Medium-Low 

Facial 

 

Recognitio

n 

Very-

High 

Mediu

m 

Camera High 

 

This table shows the comparison between 

some of bio-metric methods that indicates which 

one is better to use for this hand free interface 

between ATM and HUMAN based on reliability, 

cost, kinds of device required to use and social 

acceptability. So based on that facial recognition is 

useful for this system since it has very-high 

reliability,cost is medium so it can be low 

expensive compare to other bio-metric then device 

required for facial recognition is camera and finally 

social acceptability was high therefore this paper 

approaches facial recognition technology. Some 

times other bio-metric system leads to limitations 

because this paper is mainly focus on Cashless 

transaction and upcoming new technologies should 

not be suitable for a disabled persons with existing 

system.but thinking of other bio-metric like Voice 

Recognition has a disadvantage that Conversation 

of people is not addressed until today in voice 

recognition.The Methods used in voice recognition 

such as Hidden Markov Model algorithm (HMM) 

to calculate speech rate, frequency and modulation. 

Pitch detection algorithm (PDA) for pitch 

calculation of voice prints and accent                   

classification(AC) for the accent analysis in voice 

and one more bio-metric is Finger Print that leads to 

a limitation of Using the finger print scanner doesn't 

take into consideration when a person  physically 

changes. A person's finger changes sizes or 

form/pattern over time and the fingerprint scanner 

does not take this into consideration [10]. The cost 

of computer hardware and software programs can 

be expensive.When person use the fingerprint 

scanner to punch it, it is possible that the system 

may identify the punch made from one person, as 

another and therefore grant access to an 

unauthorized person [11].It lead to false 

acceptances. 

Goals and Uses of the System 

1. Hand free cursor clicking 

2. To establish vision based system 

3. Controlling cursor motions using facial 

gesture 

4. To provide real time eye tracking  

5. Main use of this system is for deaf and 

dump peoples. 

 

The proposed system has been developed 

with best algorithm to achieve the goals that have 

been analyzed. 
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III.CONCLUSIONS 

Our system is mainly aimed for disabled 

peoples to have effective communication with 

machine. This system focused on the analysis of the 

development of controlling cursor movements using 

facial features between ATM and human. The 

problem we found that the disabled people’s can’t 

use the new upcoming technologies. Further work 

can done with various features with various 

technologies. Our proposed system has to manage 

the communication between human and machine 

that controls the cursor movement instead of finger 

print or clicking an voice. 
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