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ABSTRACT: Biometric characteristics are being used and studied for a long period of time. Irises, fingerprints, 
voice or face are common biometrics that can be taken into account for development a strong personal 
recognition system. Other biometrics, like gait, hand geometry, vein pattern, keystroke, signature or ear are not 
as used as the ones specified above, but their potential is recognized. In this paper we will focus on presenting an 
overview on a personal recognition system that uses iris images as main biometric characteristic, together with a 
personal improvement in image processing of the images acquired from an iris camera. 
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1. INTRODUCTION  
 
 Biometrics has been used for a long 
period of time for forensic purposes. But 
nowadays these methods and 
characteristics are suitable for personal 
recognition in world-wide distributed 
systems. Some of the biometric 
characteristics are suitable for forensic 
purposes, especially fingerprints, because 
their property that they remain at the crime 
scene. But irises or voice, for example, 
won’t remain there and this kind of 
biometrics can be successfully used for 
personal recognition in access control 
applications. 
 Also, many biometrics can be 
combined in order to increase the 
confidence in specific systems, but the 
main problem is choosing these 
characteristics. For example, if we choose 
a strong biometric characteristic (like the 
iris) together with one that is much weaker 

(e.g. gait), then the result system will not 
have greater performances.  
 In the following paragraphs we will 
present the developments in studying iris 
recognition techniques, together with some 
improvements in image processing steps. 
 
2. IRIS RECOGNITION 

 
 One of the first papers that focus on 
using iris images for personal recognition 
is represented by US patent no. 4641349 
from Feb. 3, 1987, issued to Leonard Flom 
and Aran Safir [9]. They discovered that 
human iris possesses some characteristics 
that allow its usage for personal 
identification. They demonstrated, thru 
statistic methods, on a great sample of 
persons, that the iris is unique and specific 
to each person, even for identical twins.  

The main idea is that the iris 
characteristics are randomly generated 
during gestation and they aren’t depending 
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on genetic information (like face, for 
example – it’s well known that’s harder to 
distinguish between two identical twins). 

After this first patent in iris 
recognition, the idea was further developed 
by prof. John Daugman from University of 
Cambridge [10]. His patent, no. 5.291.560, 
was issued in 1994 and it is in fact a 
mathematical representation of iris 
recognitions methods and steps to obtain 
an IrisCode from a iris image acquired 
from a iris camera that uses near-infrared 

light (presented in papers [2] and [3]). This 
method for acquiring iris image is better 
than the ones in natural light, because the 
level of details that can be achieved is 
greater, especially for dark brown or black 
eyes. It is also suitable for low light 
environments where natural light intensity 
is lower.  

An example of the most common 
iris recognition cameras is presented in 
Table 1. 

 
Table 1. Iris recognition cameras: Panasonic (a,b), LG (c) and Iridian Authenticam (d)  

 
 

a) b) 

 
 

c) d) 
 

 In our researches we used the first 
camera, namely Panasonic BM-ET100US. The 
price for this camera is about $100, so it is not 
quite suitable for securing access to a personal 
computer. But for research purposes it is a very 
versatile camera, which can be used both for iris 

and face recognition. This camera comes with 
PrivateID and SecureSuite software and can be 
used for personal recognition in environments 
where security concerns are at a very high level. 
The software provided with this camera can be 
used for acquiring raw images of the irises. 
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Further, these can be processed in order to obtain 
the IrisCode and to store it in a database. 
After Daugman’s patent expired, a very 
interesting book appeared, namely a handbook on 
iris recognition – [8] 
 In the following paragraph it is presented a 
method for iris image enhancement. 
 

3. IMAGE ENHANCEMENT 
SOFTWARE 
During our researches, we studied a lot of 
methods for enhancing the acquired image 
quality. For example, paper [4] can be 

adapted to iris recognition with the same 
success rate.  
 Histogram equalization methods are 
widely used in image processing. In Figure 1 
are presented the main steps in image 
enhancement proposed by authors. 
 The image is taken from public iris 
database CASIA and we can see that after 
histogram equalization of the main image, a 
much sharper image is obtained. The level of 
details is greater in the normalized image than 
in the initial image. 

 
 

  
a) b) 
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c) d) 

 
e) 

Figure 1. a) Sample image – from database CASIA - CASIA 001 _1 _1.BMP; b) initial image histogram c) 
Normalized cumulative histogram; d) equalized histogram after cumulative summing; e)equalized iris image, 

after cumulative summing  
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4. CONCLUSIONS 
 
 Iris recognition methods have to be 
further developed because this biometric 
characteristic has a great potential in personal 
recognition. Most of the filters can be used in 
order to enhance the image acquired from the 
sensor (like the ones presented in [4]). Many 
other researches can be done in this field, that 
will always provide really interesting results.  
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