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Abstract— Iris recognition, a biometric technique for personal identification, provides one of the most protected
methods of verification and recognition. Iris recognition system captures an image of an individuals’ eye. The iris in
the image is then intended for segmentation and normalized for characteristic extraction procedure. The performance
of iris recognition system extremely depends on the segmentation process. Segmentation is used for the localization of
the accurate iris region in an eye and it should be done precisely to have a very low false acceptance and rejection
rates. This makes the technology very valuable in areas such as information security, physical access protection,
ATMs and airport security. In this paper work performance of various feature extraction methods are analyzed for iris
recognition.
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I.
INTRODUCTION
Iris recognition is a biometrics research that is a broad and rapidly growing field in today’s lifestyle due to increased
need of security through identification and verification of a personal. Biometric identification techniques are widely used
for this purpose. Technologies that utilize biometrics have the potential for identification and verification of personals for
controlling access to secured areas or materials. A spacious assortment of biometrics has been introduced in support of
this challenge. Resulting systems include those based on automated recognition of retinal vasculature, fingerprints, hand
profile, handwritten autograph and tone of voice [1]. The concept of Iris Recognition was first proposed by Dr. Frank
Burch in 1939. It was first implemented in 1990 when Dr. John Daugman created the algorithms for it [5]. The
algorithms employ methods of pattern recognition and some mathematical calculations for iris recognition [4]. Biometric
systems work by first capturing a sample of the feature, such as recording a digital sound signal for voice recognition, or
taking a digital color picture for face recognition. The sample is then altered using some sort of mathematical tools into a
biometric pattern. The biometric pattern will provide a normalized, efficient and highly discriminating representation of
the feature, which can then be independently compared with other templates in order to conclude uniqueness. Most of the
biometric based identification technologies such as fingerprints, palm prints, vein patterns etc. require physical contact
whereas the iris identification technology patented by Iris Scan shows assurance of meeting this challenge without
suffering many of the inadequacies exhibited by others [2].
Iris recognition is a method of biometric authentication that uses pattern-recognition techniques based on highresolution images of the irises of an individual's eyes.
II.
STRUCTURE OF IRIS
The iris is a slim circular diaphragm, which lies between the cornea and the lens of the human eye. The iris is
perforated close to its centre by a circular opening known as the pupil. Due to the epigenetic temperament of iris patterns,
the two eyes of a human being contain completely independent iris patterns, and alike twins possess uncorrelated iris
pattern. A front outlook of iris is shown in Fig. 1. The function of the iris is to control the amount of light entering
through the pupil. The average diameter of the iris is 12mm and the pupil dimension can vary from 10% to 80% of the
iris diameter [3].

Fig. 1 Human iris
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The iris is an outwardly perceptible, so far sheltered organ whose exclusive epigenetic pattern remains unwavering
during adult life. This uniqueness makes it very striking for use as a biometric for identifying individuals.
III.
IRIS RECOGNITION SYSTEM
The iris recognition system mainly consists of four modules. The block diagram of iris recognition system is shown in
Fig. 2.

Image Capturing
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Feature Extraction
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Fig. 2 Iris recognition system
A. Image Acquisition / Capturing
Image capturing module deals with the image capturing process of iris. The captured iris images must be high quality
images in terms of resolution and sharpness because these images will be further go through number of operations [4].
These images should clearly show the whole eye, particularly iris and pupil part, and then some preprocessing operation
may be applied to improve the quality of image e.g. histogram equalization, filtering noise removal etc [6].
B. Image Preprocessing
In second module various processes such as pupil and iris edge detection have been done. Numerous methods like
Hough transformation, integrodifferential operator, gradient based edge detection are used to confine the portions of iris
and the pupil from the eye image. The contours of upper and lower eyelids are fit using the parabolic arcs resulting the
eyelid exposure and elimination. It is necessary to map the extracted iris region to a normalized structure [7]. Fig. 3
shows preprocessing of iris and pupil boundary.

Fig. 3 Iris and pupil detection
C. Feature Extraction
In third module, feature extraction identifies the most important features for categorization. For accurate recognition of
personals, the dominating information present in an iris image must be extracted in a precise manner. Only noteworthy
features have to be done so that comparisons between patterns can be done [6]. Characteristic encoding was implemented
by convolving the normalized iris pattern with 1D Log-Gabor wavelet filters. 2D normalized patterns are broken up into
a numbers of 1D Log-wavelets. Each row corresponds to a circular ring on the iris section. The angular direction is taken
rather than the radial one, which corresponds to columns of normalized pattern. The features are extracted in codes of 0
and 1 [4].
D. Pattern Matching
© 2014, IJARCSSE All Rights Reserved

Page | 1119

Anand et al., International Journal of Advanced Research in Computer Science and Software Engineering 4(5),
May - 2014, pp. 1118-1121
Hamming distance was chosen as a metric for recognition for pattern matching. The effect of this calculation is then
used as the integrity of match, with smaller values representing better matches. If two patterns are derived from same iris,
the hamming distance between them will be close to 0 due to high correlation [4].
IV.
RELATED WORK
A lot of work has been done in the field of biometric iris recognition and some of the research articles discussed in this
section.
Daugman [5] proposed first working methodology related to iris biometrics. In this work, Daugman makes use of an
integro-differential operator for locating the circular iris and pupil regions, and also the arcs of the upper and lower
eyelids. The operator searches for the circular path where there is maximum change in pixel values, by varying the radius
and centre x and y position of the circular contour. The operator is applied iteratively with the amount of smoothing
progressively reduced in order to attain precise localization. Eyelids are localized in a parallel manner, with the path of
contour integration changed from circular to an arc. The integro-differential can be seen as a variation of the Hough
transform, since it too makes use of first derivatives of the image and performs a search to find geometric parameters.
Since it works with raw derivative information, it does not suffer from the thresholding problems of the Hough
transform. However, the algorithm can fail where there is noise in the eye image, such as from reflections, since it works
only on a local scale. Eq. 1 describe Integro-differential operator.



I ( x, y )
ds
(1)

r r , x 0, y 0 2 r
where * shows convolution and Gσ(r) is a smoothing function such as Gaussian of scale σ.
Daouk et al. [8] proposed iris recognition schemes which involves a fusion mechanism that amalgamates both, a Canny
Edge Detection scheme and a Circular Hough Transform, to detect the iris’ boundaries in the eye’s digital image. Then
Haar wavelet is used in order to pull out the deterministic patterns in a person’s iris in the form of a feature vector. The
images used in this work were captured by CCD camera with resolution 640x480. Wavelet tree was utilized for image
coefficient’s mapping. A database of 60 pictures was used and average correct recognition rate is 93%. The limitation of
this work is that this methodology does not perform well in the occurrence of bad lighting, occlusion by eyelids, noises or
inappropriate eye positioning.
Noh et al. [9] introduced a new technique of feature extraction. In this work instead of using wavelet transform an
adaptive method of feature extraction was introduced in which two types of Global and Local features were extracted
from wavelet coefficient. Polar coordinates system was used for mathematical modeling of the system. Global features
are invariant to the eye image rotation and the imprecise iris localization. The customized geometric moment is used for
representing global iris feature. The introduction of the global attribute has taken strengths of declining the computation
require for local matching and compensating the error in localizing iris region. Local features provide precise information
regarding iris. The main reason to introduce this approach was the absence of shift-invariant property in Discrete Wavelet
Transform (DWT) and the methodology which does not include shift-invariant property can’t provide exact texture
analysis.
Ives et al. [10] proposed histogram analysis based iris recognition mechanism in which instead of using two dimensional
Gabor wavelets proposed by Daugman, one dimensional histogram were used for registration and identification. This
work considered CASIA iris image database composed by Institute of Automation, Chinese Academy of Sciences. After
the iris image segmentation one dimensional histogram computed and on the basis of histogram peaks irises were
recognized. The threshold for detection varies from 0.01 to 0.3. Two parameters named False Acceptance Rate (FAR)
and False Rejection Rate (FRR) were considered to measure the performance of algorithm. The mathematical
expressions for FAR and FRR are given in Eq. 2 and 3.
No. of false matches
(2)
FAR(%) 
No. of imposter attempts
max ( r , x0, y 0) G ( r ) *

FAR(%) 

No. of false matches

(3)
No. of imposter attempts
In this work FAR was achieved up to 5%. Performance also measure on the basis of error rate when FAR is equal to
FRR.
Xu et al. [11] proposed an improved iris recognition system which deals with eyelids and eyelashes detection and an
alternative image enhancement method. The main reason for considering eyelids and eyelashes detection is that the
presence of these affects the iris image and produce noise that results in the degradation of system performance. Subblock of eyelids/eyelashes models compared for detection purpose. For enhancement of iris image subtraction of
background was done and then filtering is performed by histogram equalizing and viener filtering. For eyelids/eyelashes
detection summary derivate was used. The iris location finding rate is 98.42% in case of CASIA database.
Daugman [12] demonstrate an improved version of Daugman [5] method in term of four aspects. The proposed method is
more disciplined technique for iris detection using active contour. Further it utilizes Fourier transform for detecting the
rotational effects. Eyelashes were excluded using statistical inference methods. In this work doubly dimensionless
pseudo-polar coordinates were used for iris mapping for inner and outer margins. Normally, iris outer boundary occluded
by eyelids and by inner reflection from illumination. Thus, active contours are a solution for describing iris boundaries in
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a better manner. Fourier expressions of coordinates are used for detecting pupil shape. Gaze deviation parameter was
used which express relation between real and imaginary coefficients.
Azizi et al. [13] proposed efficient iris recognition using features extraction and subset selection. Iris features were
extracted using contourlet transform; it captures the intrinsic geometrical structures of iris image. Iris image was further
decomposed into sub-blocks that contain all texture information. This technique utilizes Support Vector Machine (SVM)
for matching the iris templates. Gabor filter and Haar wavelet were used in this work for analysis. Iris vector was created
using Principal Component Analysis (PCA). The performance of the proposed system was checked against CASIA
image database.
Jain et al. [14] proposed efficient iris recognition system using 2-D Gabor wavelet transform. In this work, for feature
extraction wavelet transform is used as its performance is fast for gray scale images in time and frequency domain. For
matching reason Canny-Edge detection was used that was discovered by J.F. Canny in 1986. Gabor wavelet transform
was used in this work as this transform has multi-orientation and resolution properties. For matching hamming distance
was measured to indicate how many bits are same in two patterns. For two bit patterns X and Y, the Hamming Distance
(HD) can be calculated using Eq. 4.
1 N
HD 
(4)
 X j ( XOR )Y j
N j 1
V. CONCLUSIONS
This paper presents a literature review on the various iris recognition techniques. This paper emphasizes on biometric
identification scheme that utilizes iris image as verification source because this organ’s characteristics do not vary so
much with ageing effect. Most of the time for iris localization and segmentation wavelets are effective solution and for
coding purpose Gabor filters are used. Canny edge detector’s performance is much better compare to other edge
detection techniques. Finally, for template matching hamming distance method perform well.
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