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Abstract— The biometric person authentication technique 

based on human iris is well suitable for application to any 

access control system requiring a high level of security. . The 

proposed idea is to do the eye capturing by using the 

Raspberry pi 3 to make the automated Iris capturing system. 

This can reduce the cost, will also increase accuracy and 

speed of process. Different algorithms were used to achieve 

the automated eye capturing with the maximum accuracy. For 

detecting the iris the Hybrid detection is used which involves 

Viola Jones and Skin Pixel detection technique. The viola 

jones method is accurate but the duration is high and in the 

skin color pixel method the duration is low but less accurate. 

Hence the Hybrid method is effective in which both the 

duration and the accuracy is high. The ultrasonic sensor is 

used to detect the person and when the person is detected, the 

image will be taken using the camera module and stored in 

the allocated location. Further, by algorithm the iris is 

separated and their image is displayed.  
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Refractor, Iris Capturing, Camera Module 

I. INTRODUCTION 

The Iris is the type of muscle present in the eye, it regulates 

the size of the pupil and also it controls the amount of light 

which enters into the eye. 

 
Fig. 1: Iris Image 

Iris capturing technique is done by using the Auto 

refractor to analysis the human eye. In conventional method 

the device is large and the process is manual. To reduce the 

complexity and size, the proposed method we use Raspberry 

pi. The Ultrasonic sensor is an another important component, 

which is used to sense the distance and if the object is sensed, 

it will enable the camera module port in Raspberry pi. The 

Camera module is enabled only in the fixed distance to 

capture the image. The Distance between the object and the 

ultrasonic sensor’s transmitter is fixed using the codes in 

programming. The programming is coded using python to get 

the effective output and to reduce the complexity in codes. 

The Python is the popular programming language which is 

widely used in various applications because of its simplicity. 

The Raspbian is one of the official operating system of 

raspberry pi. It was created by Mike Thompson and peter 

green. The main versions are, the Raspbian Stretch and the 

Raspbian jessie. In this system we have used the raspbian 

jessie as the Operating system.The iris capturing uses the 

hybrid detection design as the base. The hybrid includes the 

Viola jones algorithm and the Skin color pixel detection. The 

viola jones method is accurate but the duration is high and in 

the skin color pixel method the duration is low but less 

accurate. Hence the Hybrid method is effective in which both 

the duration and the accuracy is high. 

II. LITERATURE SURVEY 

[1] Ijaz Khan, et al, explained the concept of ” efficient eyes 

and mouth detection algorithm using combination of 

viola jones and skin color pixel detection “ to increase 

the accuracy and the duration of the performance. In the 

viola jones method the accuracy is high and in the skin 

color pixel method the duration is low. The combination 

of these two methods is called the hybrid detection which 

provides the better efficiency. 

[2] Anand Deshpande and Prashant P. Patavardhan 

described the main aim of the research paper 

“segmentation and quality analysis of long range 

captured iris image” to increase the performance of the 

iris recognition system. The different iris images are 

segmented and the required image is selected among the 

polar images. The frequency is used to know the quality 

and the CASIA technique is used. In this segmentation 

system, the method is compared with Hough transform 

and proved that the proposed system provides the larger 

accuracy than the Hough transform. 

[3] Guodong Guo, et al, published a paper on “A System for 

Automatic Iris Capturing”. A type of biometric 

application which uses the iris recognition and provides 

the better accuracy. In this system, the iris is captured 

automatically. The main advantage of this system is that, 

it does not need any user interaction. It is accurate and 

robust. The accuracy of iris recognition is, for example, 

much greater than face recognition and fingerprint 

recognition. It works at a distance of over 1 meter to the 

users. Experimental results demonstrate the performance 

of the system. 

[4] Yasaman Heydarzadeh, et al explained the concept of the 

paper titled “An Efficient Face Detection Method Using 

Adaboost and Facial Parts” In this paper, the basic 

algorithm used is the Viola approach which makes the 

system efficient. The Ada boost algorithm and the Haar 

like features is used to detect the faces also improves the 

rate of detection. The Adabooster enhances the learning 

feature. The pre-processing techniques are used to limit 

the places which makes final algorithm runs faster. The 

detection rate is 94.7%, in the proposed method. Also 

this system can detect the faces in the image in higher 

rate than the Viola approach. 
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III. PROPOSED SYSTEM 

Here we use three main components. They are, Raspberry pi 

3, Camera module and Ultrasonic sensor. The Camera 

module and Ultrasonic sensor are interfaced to the controller 

using programming. The programming was done using 

python language. The raspberry pi is enabled by supply. The 

ultrasonic sensor, camera module and the HDMI is connected 

in the respective ports of the controller externally. When the 

Supply is given, the Raspberry pi controller is activated and 

it enables the Ultrasonic sensor to Start sensing the object. 

 
Fig. 2: Block Diagram of proposed system 

The Distance is fixed between the sensor and object 

by coding. If the object is in out of range, the camera module 

doesn’t get enabled. If the object is in range the camera 

module will turn on by the controller. It will scan the eye take 

the picture of the eye. The picture will be stored in the SD 

Card and displayed automatically in the display unit. 

 
Fig. : Flow Chart 

IV. ALGORITHMS 

A. Viola jones method 

In this system, the image processing is the basic approach. 

The set of datas for the facial parts like eye, nose, and mouth 

were set properly.(only the eye is detected in this application). 

It was created i.e calculated using the Haar architecture. Then 

the Adaboost algorithm plays a vital role in this method. The 

eye is detected using the classifier called cascade classifier. 

In the database of eye there are 10000 images. It includes 

7000 images of positive and 3000 images of negative pictures 

were present. Here the positive images represents the 

presence of eye and the negative represents the absence of eye 

in the image. The 1000 eye images were cut accordingly, to 

get the positive images. Further, adding noise and random 

rotation will produce the images. In the degree to 20 to -20, 

the template is rotated randomly. To the main template of 

pixels, the maximum amplitude of 20%of random noise is 

added. The image size in the database is 20 x 20 pixels, for 

the individual eye. The features were selected accordingly 

and divided into two sections with 99% accuracy. In this 

system we have used Viola Jones Algorithm. It Includes four 

process. They are, Haar feature selection, Creating an integral 

image, Ada boost Algorithm and Cascading classifiers. 

B. Haar feature selection 

It is similar to the Haar wavelet, which is used to detect the 

face of the person. Basically the region of eye is darker than 

the region of cheeks. The Haar feature for face detection is a 

set of two adjacent rectangles that lie above the eye and the 

cheek region. The postion of these rectangles is defined 

relative to a detection window that acts like bounding box to 

the target object like human eye.This feature differentiates the 

object from non-object. It is a weak learner hence, it requires 

a large number of haar like features that necessary to describe 

an object with sufficient accuracy. The Cascade classifier is 

used to form strong learner. The key advantage of a haar like 

feature over most other features is its calculation speed. Due 

to the use of integral images, a haar like feature of any size 

can be calculated in constant time. 

C. Creating an integral image 

The integral image is an image we get by cumulative addition 

of intensities on subsequent pixels in both horizontal and 

vertical axis. In image processing, we generally rely on 

features specific to certain region of the entire image. To 

accelerate the speed of computing, the integral image 

processing is used. The main advantage of integral image is 

the fast calculation of the haar like features. It reduces the 

time by only focusing the rectangular corners and co-

ordinates which seperates black and white region. 

D. Ada boost Algorithm 

It means Adaptive Boosting. It is a machine learning 

algorithm. The form of ada boost is, 

FT(x) = ∑ ft(x)
T

t=1
 

Where, 

ft is a weak learner 

x is a input 

T is a classifier 

t is a iteration count. 
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E. Cascading Classifier 

A large number of negative examples were eliminated with 

the simple processing using the weak classifiers. Further, it 

requires the additional computation to the next –next negative 

layers to get eliminated by the subsequent layers. After 

various stages the sub layers will be reduced, according. 

 
1) Skin color detection method: 

In this method the detection is based on the skin color. The 

system is popular and due the advantages of its robustness, 

shape invariance and non-sensitivity in its position. The base 

of the detection is the color space model. There are many 

spaces present the commonly used are RGB, HIS, YCbCr 

respectively. Here the RGB is used as the color space for the 

skin color detection. The RGB represents the colors of Red, 

Green and the Blue which is combined to form any color. The 

humans have different skin colors, but the studies says that 

the difference is between the human color intensities and 

hence the difference in the skin color is reduced by reducing 

the brightness of the captured image. The formulae to detect 

the skin color are: 

(R>95) AND (G>40) AND (B>20) 

AND (max–min >15) AND (|R-G|>15) AND (R>G) AND 

(R>B) AND (R>220) AND (G>210) AND (B>170) AND 

(R>B) AND (G>B) 

It is effective both in illumination and in the shadow. 

The image will be in the form of black and white. The skin 

will be white in color and the rest are black in color. The face 

is detected by extracting the required color. The detection 

technique is not accurate but the duration consumption is less. 

Hence the hybrid system is used. 

2) Hybrid Detection Method: 

The combination of both the viola jones and the skin color 

method is called the hybrid detection. It consist of three 

stages. In the first stage the face of the person is detected 

using the skin color techniques by obtaining all the skin color 

pixels from the captured picture. Then the algorithm of viola 

jones is used to detected the face in less duration and higher 

accuracy. When the face is obtained, the image is divided into 

two parts, which consist of upper and the lower part. Then the 

upper part is divided into two parts which consists of the left 

and the right eye. The division is based on the approximation 

and it is not accurate. After this division of the image the viola 

jones algorithm, used to detect the eye of the person 

accurately. The accuracy of the detected eye in the viola jones 

method is 65% and by the hybrid method it is increased to 

99.5%.Hence in our idea, in which the eye capturing plays a 

vital role, we have the hybrid detection technique. 

3) Detection of IRIS: 

The Iris of the eye is detected by the circle detection using the 

Hough Transform. The Hough transform is the popular 

algorithm which is used to determine the lines and the curves 

on the image. It is basically known as the image analysis tool. 

The edge detection method and the Hough transform are 

applied to detect the circle of the iris. It includes localization 

and the normalization process. The CASIA is used to 

compare the images, where CASIA is the image processing 

database. When the circle of pupil and the iris is detected the 

pupil is eliminated and the image with iris is captured and 

displayed. 

4) Hough Transform for Circles Detection: 

In the given image the circular image is detected using the 

hough transform. It will detect all the shapes and will locate 

the iris in the eye.[10]. 

The characteristic equation of a circle of radius r and center 

(a, b) is given by: 

 
This circle can be described by the two following equations: 

 
Thus, the role of the Hough transform is to find the triplet of 

parameters (a, b, r) which determines the points . 

V. CONCLUSION 

Hence, the person was detected using ultrasonic sensor and 

the iris of the eye was captured using the raspberry pi 3 

controller and the camera module with the help of python 

coding successfully. The proposed method reduced the cost 

and also increased the accuracy by hybrid algorithm. 

VI. FUTURE SCOPE 

In this proposed method, when the camera module is 

enhanced using iris scanner it will provide the effective 

output. By creating the low cost iris scanner, the algorithm 

for the detection can be reduced. 
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