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ABSTRACT

A variety of researches Dealt with the iris identification in different ways and Showed
different results. A new system for personal identification based on iris patterns is presented in this
paper .We propose to use two activation function wavelet neural network for feature extraction
and identification  process after segments the image into 32 blocks with (128*128) dimension. The
proposed  method in this paper involves three steps. First reduced  image size using wavelet
packet 1-level decomposition , second  feature extraction using two activation  function wavelet
neural network and finally identification using trained data and correlation .

Key Words: Iris, Wavelet packet, Wavelet neural network,
Two activation function neural network.

INTRODUCTION

Biometrics is the science and technology
of measuring and analyzing biological data of
human body The term Biometrics relates to the
measurement (metric) of characteristics of a living
(Bio) thing in order to identify a person. Biometrics
uses various physiological or behavioral
characteristics. Common physiological biometric
measurements include fingerprints, hand
geometry, retina, iris, facial images etc. While
common behavioral biometric measurements
include signatures, voice recordings, keystroke
rhythms etc.[1]  in this paper the iris is chooses
.The iris is the most unique feature visible on the
human body.  No two irises are the same - even
identical twins have different iris patterns. The

abundance of detail in the iris, its variability and
lack of genetic dependence, and its accessibility
for imaging without physical contact all make the
iris an excellent personal identifier, extracting a
feature set from the acquired data, and comparing
this set against to the template set in the
database[2]. Wavelet packets represent a
generalization of multiresolution decomposition.
In the wavelet packets decomposition, the recursive
procedure is applied to the coarse scale
approximation along with horizontal detail, vertical
detail, and diagonal detail, which leads to a
complete binary tree[3]. A wavelet neural network,
which logically connects an artificial neural network
with wavelet use wavelet functions as hidden
neuron activation functions . The training process
of wavelet networks is similar to that of RBF
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networks[4]. two activation wavelet networks similar
to wavelet networks but with two scaling and
wavelet functions

Iris
The iris is the coloured ring of textured

tissue between the pupil and the white of the eye.
The formation of each iris is stabilized by the age
of two Figure(1) samples of iris database, and even
twins have different iris patterns. Irises can only be
altered by surgery, and it is therefore very difficult
to impersonate someone based on this
characteristic. This textured tissue of the iris
possesses a unique mesh-like structure of features
forming a complex pattern .The pattern can contain
some of the following features: arching ligaments,
ridges, crypts, corona, freckles, pits, furrows
,straights, and rings[5]. In this paper we use Palacký
University  iris database [6] ,some samples shown
in fig(1).

Wavelet Packets (WP)
The wavelet packet method is a

generalization of wavelet decomposition that offers
a richer range of possibilities for signal analysis
and which allows the best matched analysis to a
signal. It provides level by level transformation of a
signal from the time domain into the frequency
domain[7]. It is calculated using a recursion of filter
decimation operations leading to the decrease in
time resolution and increase in frequency
resolution. The WP divides not only the low, but
also the high frequency subband. In wavelet
analysis, a signal is split into an approximation
and a detail coefficient. The approximation
coefficient is then itself split into a second level
approximation coefficients and detail coefficients,
and the process is repeated. In wavelet packet
analysis, the details as well as the approximations
can be split. When the wavelet transform (WT ) is

generalized to the WP, not only can the lowpass
filter output be iterated through further filtering, but
the highpass filter can be iterated as well so it
offers a more complex and flexible analysis.fig (2
(a , b)).

To computation WP We start with the two
filters of length 2N.

h(n) and g(n), corresponding to the wavelet.
W0(x) = Φ(x) is the scaling function and
W1(x) =Ψ(x) is the wavelet function.

Wavelet neural network
Wavelet Networks attempt to combine the

properties of the Wavelet decomposition , along
with the characteristics of neural networks [8].  Their
structure relies on the aforementioned principles
underlying non-linear function approximation. The
idea of using wavelets in neural networks has been
proposed recently  by Zhang and Benveniste , Pati
and Krishnaprasad [9].Figure(3)  WNN architecture

The network architecture is shown in Fig
(3),Wavelet Neural Networks (WNNs) has  recently
attracted great interest, because they are universal
approximations, it’s achieved faster convergence
than Radial Basis Function Neural Networks
(RBFNN) and are capable to deal with the
problems of “curse of dimensionality”. In addition,
WNN are generalized RBFNN [10]. The structure
of the WNNs is similar to the RBFNNs, except the
radial basis function is replaced with ortonormal
basis functions Wavelet Networks have the
advantage, that the wavelet coefficients are directly
related data stream through the wavelet transform.
In addition, the parameters of the wavelets in the
WNs are subject to optimization. Wavelet Networks
and Neural Networks (in particular, Radial Basis
W1,1 Functions) are very often used as non-
parametric estimators in the fields of function
approximation W2,1 and system modeling.
Wavelet Networks (WNs) are an implementation
of Wavelet Decomposition, W1,2 a technique whichFig. 1: Samples of iris database
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has recently emerged as a powerful tool for many
X applications  in the field W2,2 of signal
processing, such as data compression and
function approximation. The Two Activation
Function Wavelet Network (TAFWN) is very W1,k
similar to wavelet Network (WN) but have some
important differences, whereas wavelets has an
W2,k associated scaling function f(t) and wavelet
function y(t), TAFWN has two  scaling f1(t), f2(t)
and two wavelet functions y1(t), y2(t). Accordingly,
there are two scaling filters and two wavelet filters.
in This paper using the combination of the wavelet
packet Transform (WPT) and Two Activation
Function Wavelet Network Figure(4) adaptive

TAFWN structure

(TAFWN), fig(4) explain how TAFWN work.
The result obtained by the suggested method  is
promising and will shed some light to encourage
researchers to adopt this technique [11].

The proposed work
Two Activation Function Wavelet Networks
Algorithm

The TAFWN architecture approximates
any desired image y  by generalizing a linear
combination of two set of daughter wavelets

 and 

Fig. (2-b): The structure of two level
decomposition  of wavelet packet

Fig. ( 2 -a): wavelet packet decomposition

where the daughter wavelets 
and  are generated by dilation, 

a

, and
translation, [2], from two mother wavelets

)()(
21

ττ handh

, where .

... (1)

...(2)

where
: Dilation factor, with  > 0.
: Translation factor.
: pixel value of the image.
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A TAFWN is a 3-layers feed forward neural
network.   First the TAFWN parameters, dilation a’s,
translation b’s, and weight w’s should be initialized,
and the desired sets of data, the input signal x is
the pixel value, the desired output (target) y, the
number of scaling functions p (p=2 in this work)
and the number of wavelons k are given. Assuming
that the network output function satisfies the
admissibility condition and the network sufficiently
approximates the target  . The approximated signal
of the network 

ŷ

can be represented by equation:

...(3)

 x is the pixel value of the image.
 is the weight coefficients between hidden

and output layers.
 j=1,2,…, p. p=2: a number of scaling functions.
5
 i=1,2,…, k. k is a number of wavelons.

 is a two set of daughter wavelets
generated from two mother wavelets as
in equations (1) and (2) respectively.

After constructing the initial TAFWN and
after calculating output signal of the network, the
training of TAFWN starts. It is further trained by the
gradient descent algorithms like least mean
squares (LMS) to minimize the mean-squared
error. During learning, the parameters of the
network are optimized.[12]

The TAFWN parameters , , and

ijb ,  can be optimized in the LMS algorithm by

minimizing a cost function or the energy function,

E , over all function interval using equation (12).

...(4)

...(5)

The energy function is defined by
equations (4) and (5), 

y

 is the desired output
(target) and is the actual output signal of TAFWN.
To minimize 

E

 the method of steepest descent is

used, which requires the gradients  , ,

and  for updating the incremental changes to

each particular parameter , , and ,
respectively.

Fig. 4: Adaptive TAFWN structureFig. 3: The WNN architecture
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The gradients of 

E

 are:

...(6)

...(7)

...(8)

Where  ...(9)

The derivatives of the various wavelet

filter with respect to its translation,  .

The incremental changes of each
coefficient are simply the negative of their gradients
as in equations (10), (11), and (12). Thus each
coefficient , , and  of the network is
updated in accordance with the rule given in
equations (13), (14), (15).

...(10)

...(11)

...(12)

...(13)

...(14)

Fig. 5: The proposed system
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...(15)

Where ( = = =0.1) in proposed method

The Proposed Method For iris Identification:
In this method taken four iris image(2 left,

2 right) for each person with different expression
each one of them (256*256) in size and construct
in three dimension (256*256*4):
1. Take one level of wavelet packet for each

image to get reduced size image (to half
dimension 128*128 ).

2. Segment each image into 32 block .
3. The next steps done For each segment:
a) Taken segment(1) for image (1) and entered

to Two Activation Function Wavelet Network
(TAFWN) when the error became small
enough, then the training is good and the
algorithm is stopped where at this point
stored the vector(18*1)   (a1,1,a1,2,a1,3,b1,1,
b1,2,b1,3,w1,1,w1,2, w1,3, a2,1, a2,2,a2,3,b2,1,b2,2,
b2,3,w2,1,w2,2,w2,3) which used it to represent
segment (1) of  image (1) and then stored it
in data base to represent the first person.(in
this method used three wavelons(k=3) and
wavelet filters (

)(
1

τh

 is POLYWOG4 and

)(
2

τh

 is RASP1.
b) Taken segment(2) of image (1) and entered

to Two Activation Function Wavelet Network
(TAFWN)  to get on vector (18*1) which
represent segment(2) of  image (1) and then
stored it in data base to represent the first
person.

c) Continue for segments (3…..32) of image

(1) of person (1), then get on (576*1) vector
represent the 32 segments of the first image
of person1 .

d) Continue the above procedure for
images(2,3,4) for person (1) then get on a
vector (2304*1) represent the four image of
person(1).

Repeated the step (4) for (15) person
images therefore the result data base matrix is
(2304*15)  and the main block diagram of this
proposed method is shown in Fig (5 ).

Matching
The comparison is done between iris

features generated for database and test image
using correlation approach :

where x is the vector for database image
and  y is the vector for test image while n is the
number of elements. This matching score (r) is a
final result to determine if the person is genuine or
imposter.

CONCLUSION

This proposed method is tested on a data
base consists of 90 iris  images, collected for 15
person with 6 iris  images. In the training phase for
each person it is required to used 4 iris image per
each person (two images for left and two images
for right).  In the identification phase it is required
two images (left and right) of the same person will
be used. The identification score for the 15 person
under consideration was 86.6% correctly.

Wavelet packet decomposition give good
images with minimum size and  (TAFWN) given an
good feature extraction vector represented the
input image where an image (128*128) can be
represented by (18*1) vector only. In this method
the weights and number of segments is very
important because when we test it with (4,8,16)
segments for images  the accuracy was between
(40-55%) .but when we test it with 32 segment  the
accuracy is 86.6% as explains above.

Fig. 6: Correlation result for the data samples
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FUTURE WORK

1 The proposed work can work with any
another biometric (fingerprint, face..).

2 It can work with more segment for image to
increase the accuracy identification.
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