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Abstract

Iris recognition is regarded as the most relialold accurate biometric identification system avddalris
substantition is one of the most successful applicationsidi®o analysis and image processing. In this pic
several proficient approaches are proposed to asarg the performance measures of Iris Recogngimtem foi
Live Videos. Face detection is thiest and foremost step, efficient face detectiogoathm such as Vio-Jones
algorithm is used for this purpose. Using featutgaetion process left and right eye are isolated stored in th
database. Next is the Iris Segmentation process.sirgnentation is almost the most challenging part iis
recognition. The main purposes are to improve amgu@and to reduce computational time of iris lagcation.
Briefly, this approach tries to explore regionsirdérests (ROl) among image regions ar localize iris from one
or more remaining regions. A new eyelash detectiigorithm based on direction filter to achieve w Imte of
eyelash misclassification is proposed. Final stefpé Iris Recognition, in order to speed up tlspoase time and
enhance the code searching speed Euclidean DisElassifier is used to efficiently recognize this images fron

the database.
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Introduction

Image processing enhances specific i
features. Processing of Multidimensional pictt
using digital computers is termed as Digital Im.
Processing. Humans have used body charactetr
such as face, voice, gait, etc. for thousands ars to
recognize each other. Alphonse Bertillon, chiefhef
criminal identification division of the polic
department in Paris, developed and practiced &
of using a number of body measurements
identifying criminals in mid 19th century. Biomic
authentication, or simply biometrics, offers a makt
and reliable solution to the problem of iden
determination by establishing the identity of asoe
based on “who he is", rather than “what he knowrs
“what he carries”. These Biometric waysf
authentication gives us a secured way of survini
this unsecured world.

At the same time, a lot of biomet
technologies, comprising automated methods
uniquely recognizing people based on their phy:
or behavioral traits, such as face [7],gerprint [8],
palm print [9], finger-knucklgsrint [10], gait [11],
are also based on video or image anal
Specifically, iris recognition is regarded as offi¢che
most Promising biometric identification technolo
Fig.1. specifies the working of tritional iris
recognition system. However, according to
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state-of-theart algorithms and technologies, there
several important factors that restrict the proom
of iris recognition systems. First, the identificat
performance is greathaffected by the Manuscri
received revised based on the prevalent compie
segmentation algorithms [17], the iris encoc
algorithms also need to be improved to deal with
complicated normalized iris images. Third,
elapsed searching time wiharply increase with tk
growing volume of iris database.
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Fig.1. WORKING OF IRISRECOGNITION

A. Outline of thiswork

There are various researches in progt
which concentrate on improving the accuracy
robustness of iris segmentation. One typical ircsi
is the eyelash detection, which plays a significafe
in the segmentation process of a l-accurate iris
recognition algorithm. On the other hand, feat
extraction and matching are also hot research
for iris recognition. In front of the tough nut, ree
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pathbreaking ideas have been raised by Mukhetjee
al. [22] and Mehrotraet al. [23]. The existing iris
indexing methods, such as SPLDH [22], and SIFT
keypoints detection [23], have all achieved some
desired results.

The above mentioned methods have greatly
improved the performance of iris recognition
systems. It is worth noting, however, that the key
issues for guaranteeing the robustness, accuraty an
rapidity of the non cooperative, noisy and large-
capacity iris identification systems have not been
fully addressed, this paper will focus on the foliog
three important issues.

First, detecting face from live videos.
Although there are various face detection algorithm
are available, Viola-Jones face detection algorithm
highly suitable for detecting live objects. Oncacd
is detected then valid left eye and right eye are
isolated from the face and stored for further
processing.

Second, the present eyelash detection
algorithm needs to be improved to avoid too much
iris texture misclassification. Although 1-D algtbirin
is robust when extracting iris features, it is idifft
for this method to describe the directional
information of iris textures. Therefore, 2-D filiieg
is a better choice since it well describes theeseald
orientation information of iris textures.

Finally, iris recognition is performed using
effective methodology. In order to speed up the
response time and to enhance the code searching
speed Euclidean Distance Classifier is used to
efficiently recognize the iris images from the
database.

Face Detection

Viola-Jones face detection algorithm is a
widely used method for detecting real world objects
Three stages of this algorithm are,

Detection

This strategy checks whether an image
represents a particular object.
Recognition

To find out what particular instance of the
object appears in the image.
Tracking

This strategy follows a moving target on the
images of a video sequence.

The Viola-Jones detector is a strong, binary
classifier build of several weak detectors. Eaclakve
detector is an extremely simple binary classifier.
During the learning stage, a cascade of weak
detectors is trained so as to gain the desirecatst/
miss rate (or precision / recall) using Adaboogsi. T
detect objects, the original image is partitioned i
several rectangular patches, each of which is
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submitted to the cascade. If a rectangular imagghpa
passes through all of the cascade stages, then it i
classified as “positive. The process is repeated at
different scales.
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Fig.2. CASCADE OF CLASSIFIER

TheWeak Classifier

Fig.3. HAAR-LIKE FEATURES

Feature = [(White area) — I(Black area)

The differences between different features are the
location and size of the white and black area.
Classifier A:

if (White area) — I(Black area) &1 then sub-
window is a face

Classifier B:

if 1(White area) — I(Black area) 62 then sub-
window is a face

fley) =Y mli) =) puli)

The algorithm uses a set of weak classifiers
to create a strong classifier. A Weak classifies ha
correct detection rage 99.9% and a false positte r
of 40%. On the other hand a Strong classifier has
correction rate of 98% and a false positive rate of
0.01%.

ROI Segmentation
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Iris segmentation has become more irregular
and accurate than before due to the state-of-the-ar
segmentation algorithm. In order to weaken the
influence of this side effect, this section promose
multiscale and multiorientation data fusion strgteg
after 2-D Gabor filtering, which describes bothtlod
scale and direction iris texture features.

Eyelash detection with directional filter

The removal of invalid information in iris
images is necessary for an accurate matching
algorithm, that is to say the invalid iris textures
which are occluded by eyelids, shadows, eyelashes o
specular highlights, must be detected and masked
before the feature extraction process. In [21], &kan
proposed an excellent eyelash detection method
based on iris focus assessment, where eyelashes wer
detected by several simple kernels. The sizes ef th
kernels and detective thresholds were adaptive with
different focus scores.

The proposed eyelash detection procedure is
illustrated in Fig. 4. Fig. 4(a) is a typical iiimage in
the IIT Delhi iris database with the region of iest
(ROI) marked. At the beginning, according to [21],
the adaptive edge map of tiOI is obtained, as
shown in Fig. 4(b). It can be noticed that the castt
between the ridges and furrows in the iris areasis
high as that in the eyelash region, and the testure
and eyelashes are detected at the same time.

(d) (e) (H

Fig.4. Eyelash detection with directional filters.

(a) An original iris image with the region of inést
(ROI). (b) Edge detection result of thROI with an
the adaptive threshold [21]. (c) The directionally
filtered result of (b) where each color represemts
certain direction. (d) The pixels selected obeytimg
connection rule. (e) The refined detected eyelash
region. (f) The result of eyelash detection and
segmentation for the original iris image.

In order to distinguish these two subjects,
this image is filtered by some directional filtedeng
the directions of 0, 30, 45, 60, 90, 120, 135, &54d,
as shown in Fig.5, and the results after convatutio
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are displayed. The eyelash trend is recorded mgusi
the following expression:

arg(max L, (z, y)), i (maxIo;(z,y) = Th)

Liz,y) = { 0, if (max Inj(z, y) < Th)
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Fig.5. Directional filterswith eight directions. 0, 30, 45
, 60,90, 120,135, and150.

One kind of connection rule is described in
Fig. 6 used to observe eyelashes usually growsjalo
a single direction or with a tiny deflection whichn
be described by two directions close to each other.

[ Outer regions ]

[ 0° (Consist of shadow, horizontal eyelashes) ]
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Fig.6. Connection rule of the detected pixels

Multiscale and Multiorientation feature extraction

Segmentation and occlusion detection
results are shown in Fig. 7(a) and (b). Fig. 7
illustrates the process of iris feature extraction.
Initially face is detected from live videos. Viola-
Jones face detection algorithm is used for detgctin
live objects effectively. Once face is detectaif |
images are isolated from the detected face anddstor
in the database. Two typical iris images belongong
one subject are selected.
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After that, the segmented irises are
normalized, which is a preprocessing unit that
unfolds the segmented irises into rectangular image
Il and k as shown in Fig. 7(c) and (d).
Simultaneously, it also produces rectangular binary
images M and M; which mask the invalid regions as
displayed in Fig. 7(e) and). It is worth mentioning
that the invalid regions are all fillegith average iris
intension.

2-D Gabor filters are generally regarded as
the most bionic filters corresponding to the visual
perception of humankind. Paper [26] introduced a
multiorientation data fusion method after 2-D Gabor
filtering, which achieved good performance in
removing eyelashes, which extracts the scale and
orientation characteristics simultaneously. After
obtaining the 2-D Gabor filtering results, the
multiscale and multiorientation data fusion procisss
performed to construct the valid iris codes froma th
eye image.

(3]
NP O B ) SR
€9 o5

= S
® )
Fig.7 Feature extraction and irisindexing.

(@) and (b) Segmented iris images. (c) and (d)
Normalized iris images. (e) and (f) Mask off
codes for (c) and (d). (g) and (h) Iris codes
extracted from (c) and (d) through multiscale
and multiorientation data fusion after 2-D Gabor
filtering. (i) and (j) Corner detection result for
iris indexing.

Iris Recognition Using Euclidean- Distance
Classifier

The most familiar point to distance measure
is Euclidean distance. In image processing a distan
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transform is the derived representation of a digita
image. A distance transform is also called a degtan
map. A distance map is such that it labels eachl pix
of the image with the distance of the nearest absta
pixel. Its advantageous nature comes from the
minimum time it takes to classify.

In Euclidean distance the metric that is
chosen is obviously the Euclidean metric. For the
distance measures either a low value or a highevalu
indicates similarity. In the case of Euclidean aliste
a low of value of distance measure indicates
similarity. The mean class values are used as class
centers to calculate pixel-center distances forhyse
the Euclidean distance rule

A most commonly used algorithm for image
classification is the Euclidean classifier. Withisth
algorithm, each unknown pixel with feature Vector X
is classified by assigning it to the class whosame
vector (M) is closest to X. The classifier basedtis
distance measure is direct and simple

With this method the clusters are
approximated by N-dimensional spheres. In addition
to the infinitive a peal and computational simpgiici
of this approach, it can be shown that it is a very
special case of the general maximum likelihood
classifier. The Euclidean distance is defined as

q,"‘a"!{‘:: — 7T = | ==

The Euclidean distance is computed for all
classes and the pixel is assigned to the class for
which the distance is minimal.

— z7] -

Experimental Results
Performance Evaluation of Feature Extraction

In this part, we will verify the accuracy of
the proposed feature extraction algorithm. The
performance indices are chosen as equal error rate
(EER), where the false accept rate (FAR) and the
false reject rate (FRR) are equal, and the segyabi
between authentic and imposter matching
distributions , which is defined as

Hr.l' — ||”'l — M

"rf (of :|}-rT-'-f~']l

where, 4 and |4 are the means of authentic and
imposter distributions,s; and ¢2 are their two
standard deviations.

In order to test the performance of the
multiscale and multiorientation data fusion method
after 2-D Gabor filtering, some contrast experinsent
are conducted in this part. As a preprocessing
module, iris features are extracted throughcale
and l-orientation data fusion with different
parametersk andl, wherek denotes the number of
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different scales, and represents the number obwstri
orientations.

In the first test, we only care about how the
multiscale data fusion affects the performancerief i
recognition systems, whetes kept as a constant 4,
andk varies from 1 to 3. It can be observed from the
optimized scales listed in Table 1 that d' becomes
larger andEER declines greatly with the increasing
number of scales, which indicates that multiscalad
fusion will improve the performance of iris
recognition systems to a great extent.

TABLE 1
Perfor mance comparison with different number of
scales

Number of Scales Scales d EER(

|-Scale 1 3933 (.95

2-Scale 4,206 42559 0.71

3.8cale 406402 46171 022
Conclusion

The approaches proposed in this work aim
to improve the robustness, accuracy and rapidity of
iris recognition systems for live videos. First,cEBa
detection is performed using an efficient face-
detection algorithm, eye point is isolated andesdor
To improve the robustness, accuracy and rapidity of
iris recognition systems efficient eyelash detettio
based on directional filters, is proposed with much
fewer misclassifications. Second, in the iris featu
extraction process, a multiscale and multidirection
data fusion strategy is introduced in this workd an
the combination of adaptive scale selection and
improved matching criteria will better describesiri
textures. Third, using Euclidean Distance Classifie
Iris recognition is done proficiently. The Euclidea
distance is computed for all classes and the psxel
assigned to the class for which the distance is
minimal.
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