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Abstract
The traditional methods that were developed to secure 
important information from outside intervention were not up to 
the safe mark. They lack the capability to differentiate between 
a genuine individual and an impostor. There was a need to 
introduce a technology that secures our data more efficiently 
from unlawful intervention. Previous advances in pattern 
recognition have given rise to a technology area known as 
biometrics.  Biometric details i.e. the physiological or behavioral 
characteristics of a person offer the possibility of identifying the 
person very accurately. In this paper we present two different 
biometric identification systems based on fingerprint and iris 
each with its unique advantages. Both the methods were tested 
on variety of images from available databases. We have used 
the NI Vision Assistant 2009 and NI LabVIEW (Laboratory Virtual 
Instrument Engineering Workbench) toolbox version 2009 for 
creating automated personal identification systems.
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I. Introduction
Biometric recognition offers a promising approach for security 
applications, with some advantages over the classical 
methods. Biometric-based personal authentication systems 
use physiological (e.g. fingerprint, face, hand geometry, etc.) or 
behavioral (e.g. speech, handwriting) traits of a person.  A nice 
property of biometric traits is that they are based on something 
you are or something you do, so you do not need to remember 
anything or to hold any token. Among the biometric technologies, 
iris and fingerprint recognition are the best measures for person 
identification and security.
This paper is organized into four main sections. First section 
gives the introduction to the biometric systems.  Second 
section presents the methodology for iris identification using 
template matching in LabVIEW. The third section presents an 
Image-based fingerprint verification system using LabVIEW. 
Final section presents the experimental results of both the 
methods.

II. Iris-Based Verification
Iris scans analyze the features in the colored tissue surrounding 
the pupil which has more than 200 points that can be used 
for comparison, including rings, furrows and freckles [1]. Iris 
technology combines computer vision, pattern recognition, 
statistical inference and optics [2-3]. The four main stages of 
a biometric recognition system are image acquisition, image 
preprocessing, template matching and authentication [4]. 
                        

Fig. 1: Algorithm level design

The iris images have been taken from the website http://
phoenix.inf.upol.cz/iris/download. The iris images were 
preprocessed (that is converted from colored to gray scale) in 
NI Vision Assistant to obtain useful iris region and for further 
processing in LabVIEW. The script is shown as follows:

Fig. 2: Pre-processing of Iris Patterns

During pre-processing the sample templates corresponding 
to each iris image are created and a template database is 
generated.  Template matching compares the user template 
with templates from the database using a matching metric. The 
matching metric will give a measure of similarity between the 
two iris templates. Finally, a decision with high confidence level 
is made to identify whether the user is authentic or imposter. 
The results are shown in the last section.

III. Fingerprint-Based Verification
In the present work an image-based algorithm for fingerprint 
verification has been designed. The proposed algorithm has 
been developed using NI Vision Assistant and LabVIEW software. 
The images are acquired by using image acquisition devices 
like the National Instruments image acquisition (IMAQ) card or 
IEEE 1394 camera etc. [5] The pre-processing is required so as 
to enhance the quality of the acquired Fingerprints in order to 
extract the features easily from them [6-7]. The algorithm level 
design is similar to the iris based system. The pre-processing 
algorithm was developed using NI Vision Assistant 2009 [8]. 
The script is shown in fig.3. 

Fig. 3: Pre-processing of Fingerprint Patterns
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After pre-processing the templates for each input Fingerprint 
Image are created which are to be used in the patter matching 
step [9]. In the pattern matching step the input Fingerprint 
Image is matched with its reference template and a score is 
generated. If the score is equal to 1 the user is verified and the 
LED will blow green but if the score is less than 1 the user is 
not verified and the LED will blow red. These results are shown 
in the last section. After that, coding is done in LabVIEW. Using 
LabVIEW an efficient user interface in the form of front panel 
is designed by editing the block diagram. The results of the 
template matching are displayed on the front panel. 

IV. Results

    
                   (a)                                   (b)
Fig. 4(a) : Iris Original image
Fig. 4(b) : Iris Graylevel image

  
           (a)                         (b)                       (c)
Fig. 5: Fingerprint Image (a) original (b) Graylevel (c) with BCG 
values modified

Fig. 6: LabVIEW coding (Pattern matching section) (Common 
for Iris and Fingerprints)

By coding in LabVIEW the following front panels are 
designed:

Fig. 7(a) : User verified

Fig. 7(b): User not verified

Fig. 7(c): User verified

Fig. 7(d): User not verified

V. Future Scope
For matching of templates it is required to match the input 
acquired image with the whole database of templates. This 
can work for small number of users but is not recommended 
for any organization with large number of people. Hence we 
propose to include some numerical parameters along with the 
templates which can help in matching with some specific set 
of templates present in database. This can drastically reduce 
the processing time of the system.
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