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Abstract: In sophisticated community, gadget devices (such as mobile phones and wearable 

devices) have turned inevitable to almost all of us, and they record personal data in gadgets. In 

addition, how to essay user authentication process for personal information protection on mobile 

devices is a very prominent problem. In this work, an intelligent iris recognition mechanism is 

designed to solve the problem of user authentication in wearable smart glasses. The seminal iris 

segmentation method which are effective and precise to be employ on smart glasses device. 

Another improvement to the traditional iris recognition is an intelligent Hamming distance (HD) 

threshold adaptation method which dynamically fine-tunes the HD threshold used for 

verification according to empirical data collected. In this proposed system the new method of 

Curve let Transform in blend with Lifting Scheme and Huffman coding are used to compress iris 

images for secure authentication.  

 

I.INTRODUCTION 

Basically, an image is a rectangular array of dots, called pixels.  The scale of the picture is the 

number of pixels in terms of resolution (width x height).  Each pixel in an image is a some color. 

While coping with a black and white image where every pixel can be either totally white, or 

totally black snaps, the options are restricted since only a one bit is required for every pixel.  This 

kind of image is benign for art of line, such as images in a newspaper.  One more kind of 

colorless picture is grayscale image.  Grayscale images, often mistakenly known as “black and 

white” images, avail 8 bits per pixel, which is adequate to imply each shade of gray that a human 
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eye could view variance.  While managing with color images, objects get a little denser.  The 

number of pixels in a image is called the scale of the image or bit plane.  A bit plane of n pixels 

can have number of colors.  The eyes of human can perceive around 224 colors, though some 

claim that certain colors that the eye can see difference is much larger.  The most typical color 

depths are9, 16, and 25 (although 2-bit and 4-bit images are merely usual, specifically on older 

systems). 

Though image compression models varies in the path they suppress data, there are numerous 

common features which can be narrated which implies common image compression algorithms.  

The originator encoder is used to expel abundancy in the input image.  The channel encoder is 

employed as overrun in order to tussle channel noise.  A regular example of this will be the 

preambleof a parity bit.  By showcasing the threshold value, a certain range of immunity is 

procured from noise that is received in any archive or transmission system.  The channel in this 

framework could be either a communication channel or a storage and retrieval system.  The job 

of the channel and source decoders is to basically undo the work of the source and channel 

encoders in order to restore the image to the user. 

 

2. EXISTING SYSTEM 

2.1 Iris Segmentation 

The target of image pre-filtering is to expel the noise, blur and pose the iris factors more 

prominent. The aim of iris which is around the pupil of an eye segmentation method is to localize 

the iris region by retrieving the inner and outer periphery of the iris. The method of iris 

normalization functions an image evolution from Cartesian to Polar segments. The traits 

abstraction stage abstracts iris image factors exploiting specially modelled filters like Gabor or 

other wavelets and then measures the bottleneck valued features into binary features. Lastly, the 

traits comparing stage measures a distance (which is called Hamming distance, HD) among two 

iris traits by availing only OR operation. An enough threshold value can be set right for HD in 

order to process verification. 

Among in all types of stages, the efficiency of iris segmentation plight is critical to the iris 

ignition rate. It is evident that though the iris edges are not localized ideally, the traits separation 

and comparison would be based on fields which are in the form of iris textures, and therefore the 

recognition rate drops dramatically.For the case of the wearable smart glasses, there is no 
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keyboard or touch screen for users to interactwith the system.Therefore, it is virtually impossible 

to ask users to eitherenter passwords or unlock the device with sliding patterns. Currently there is 

no feasible user authentication mechanism on such platform which offers high security and 

convenienceat the same time. Such authentication mechanism is urgentlyneeded. Biometric 

detection could be a viable solution to this issue. Among all possible modalities in biometrics, 

fingerprint is the one with the highest visibility on thesmartphones. However, fingerprint 

recognition is vulnerableto the attack due to the recent emergence of 3D printing technology. 

 

Fig 1: Flow graph of Existing System 

 

2.2 Pupil Localization 

The periphery of edges comes after the pupillary phase and its borders are localized. Such 

sequential order simplifiesthe problem since the outer boundary always resides outside the 

pupillary region.  This Existing method is calledMIGREP (Maximization of the Intensity 

Gradient along the RadialEmitting Path) for outer boundary localization.The first stepof 

MIGREP is to design the path of a fewradially emitting raysthat go outward frompupillary 

center. Since we already knowthe location of the pupillary boundary, the distance betweenthe 

starting points of the emitting rays and the pupil centercan be set to a value �=1, whose default 

value is greater than thepupillary radius (the default value is �= pupillary radius +20). The 

distance between the end points of the emitting rays and the pupil center should be set to another 

value �2 (�2 = pupillary radius + 80) which makes the end points fallinto the sclera region. In 
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this way, most of the emitting raysare supposed to start fromsomewhere inside iris region and 

stop at somewhere in the sclera region. By keeping recordsof the pixel intensity values along the 

emitting ray, we canlocate the position that exhibits the maximal variation of pixel intensity. 

Theresidence should be compatible to the bifurcation between the emitting rays and the edges of 

iris around the pupil. Thus, we can successfully estimate multiple boundary points if 

multipleemitting paths are employed. 

 

 

Fig 2: Pupil Localization  

3. PROPOSED SYSTEM 

In this proposed system the new method of Curvelet Transform in blend with Lifting Scheme 

and huffman coding are used to compress iris images. In different types of wavelet transforms, 

the Curvelet transform provides better results for the curvy portions of iris images. Along with 

curvelet transform, Lifting Wavelet transform is applied to the co-efficient of the curvelet 

transformed image which will provide the high detailed image. Then, after the decomposition of 

iris image by Curvelet and Lifting wavelet transform, Huffman encoding is used to compress the 

decomposed medical image. The reconstruction of the medical image is done by applying the 

inverse lifting transform and curvelet transform which resembles the original image exactly. 
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3.1 Theory of Curve let Transform  

A. Need for Curvelet transform  

The Wavelet transformation is beneficial to smooth functions in single dimension. Yet Wavelet 

evolution has the following cons and pros for the Comparison to the Curvelet transformation. 

Here the 3-D line singularities - piecewise smoothing the signals which resembles the pictures 

that has single-Dimensional properties. The smooth areas are divided by edges. Typically the 

edges are discrete among the pictures. In spite of shift invariance- the outcomes from the 

downlink and uplink modeling operation. Lack of navigational selectivity- as per the DWT filters 

are substantial and extractable by the DWT which could notdifferentiate between the confronting 

diagonal signals.  

The first and foremost the issue of the DWT is an anisotropic geometric is resolved by the order 

of first Curvelet transform which manages with the 3-D line directional. The second order 

Curvelet transform deals with the image boundaries and it is very effective in various image 

processing applications.  

The second and third problems of wavelet transform can be overcome by the fast discrete 

Curvelet transform which is also called 2D digital Curvelet transform. In which the directional 

selectivity and shift invariance is improved compare to conventional DWT. 

B. Importance of Curvelet compare to wavelets  

Curvelet will be superior over wavelets in following cases:  

i). This transform is optimally sparse representation of Objects with edges.  

ii). This transform is optimal image reconstruction in severely ill-posed problems.  

iii). This transform is optimal sparse representation of Wave Propagators.  

The Curvelet represents optimal sparseness for curved punctured smooth images where the 

image is smooth with the exception of discontinuity of C2 curves.  

C. Continuous Curvelet transform  
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One of the Curvelet transform is continuous curvelet transform which is resorted as a bottleneck 

series of steps indulging the Ridgelet analysis of the random analysis of an image. The function 

of the Ridgelet evolution is not very expedite. So the use of Ridgelet transform was discarded 

and thus new method and approach to Curvelet as tight frame is taken using tight frame, an 

individual Curvelet has frequency support in a parabolic wedge area of the frequency domain. 

In the heuristic argument comes under all the Curvelet transform which falls in to three 

categories.  

i). The Curvelet transform magnitude of the coefficient will be utterly no value. Whose scale 

wise assist does not bifurcate it sequence. 

ii). The Curvelet transform whose scale-wise depends up on the intersection with a 

Discontinuity, but not on its crucial angle. At this stage The magnitude coefficient of the curvelet 

transform would be very nearer to zero. 

iii). A Curvelet whose length-wise support intersects with a Discontinuity, at there the Curvelet 

coefficient magnitude will be much larger than zero.  

D. Discrete Curvelet transform  

The second generation Curvelet transform has two different implementation: Curvelet via 

USFFT (Unequally spaced Fast Fourier transform) and frequency wrapping. Both of this 

Curvelet are simpler, faster and less redundant compare to first generation Curvelet (Ridgelet 

transform).In this work Curvelet based on frequency wrapping technique is used.  

Basically multi resolution discrete Curvelet transform have the advantage of FFT (Fast Fourier 

transform).during the FFT both the image and the Curvelet at a given scale and orientation are 

transformed into the Fast Fourier domain. In the spatial domain the convolution of the Curvelet 

transform becomes product in their Fourier domain. Curvelet coefficients are obtained by 

applying inverse FFT to the spectral product after the end of the whole computation process. 

All the coefficients of the scale and orientation are in ascending order. Inverse FFT cannot be 

applied on the obtained frequency spectrum because the frequency response of a Curvelet is a 

trapezoidal wedge which needs to be wrapped into a rectangular support to perform the inverse 
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Fourier transform. The Frequency wrapping of this trapezoidal wedge which needs to be 

wrapped into a rectangular support to perform the inverse Fourier domain. The wrapping of this 

trapezoidal wedge is done by periodically tilting the spectrum inside the wedge and then 

collecting the rectangular coefficients area in the origin. Due to this periodic tilting the 

rectangular region collects the wedge’s corresponding fragmented portions from the surrounding 

parallelograms. For this wedge wrapping process, this approach of Curvelet transform is known 

as the „wrapping based Curvelet transform‟. 

 

Wrapping DCT Algorithm: 

1. Take FFT of the Image. 

2. Divide FFT into collection of Digital Tiles. 

3. For each tile, 

(a) Translate the tile to the origin 

(b) Wrap the parallelogram shaped support of the tile around a rectangle cantered at the 

origin. 

(c) Take the inverse FFT of the wrapped support. 

(d) Add the curvelet array to the collection of curvelet coefficients. 

 

 

Fig 3: Conventional Wavelet (maxican hat)   Fig 4: 

Curvelet
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   FIG 5: Proposed system Block Diagram 

 

MODULES: 

Step 1:  In the first preprocessing step the wiener filter process is resorted for ousting of blur in 

pictures because of linear motion or specified linear optics to expel the noise and blur. 

Step 2: The pre-processed picture in terms of pixels is broken up by the discrete curvelet 

transformation. 

Step 3: After that Integer wavelet transform is applied on the transformed image for separating 

the more de correlated coefficients. 

Step4: Finally, the coefficients are encoded by Huffman encoder. 

Step 5: analyze the compression ratio. 

Step 6: Inverse IWT and curvelet transform used for reconstructing the image. 

3.2 LIFTING WAVELET TRANSFORM: 

� Lifting scheme is a rather new method for constructing wavelets. The main difference 

with the classical constructions is that it does not rely on the Fourier transform. 

� In the lifting wavelet transform, the lifting could be employed to fabricate the second-

generation wavelets. The typical idea comes from the lifting process is very bare; one 

endeavours to resort the correlate the information to expel the redundancy. 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No:353



� In the second stage the information is bifurcated into two sets (Split phase): the odd 

models and the even models. 

� In the N even models are used to estimate the sign of a adjacent odd and even values 

(Predict phase).  

� In The third step (Update phase) upgrades the even and odd models exploiting the newly 

measured the quantified models such that the desirable properties are guarded. 

 

 

Fig 6: Lifting Scheme block diagram 

 

Advantages of Proposed work: 

� It provides the exact information of the edges and curved surfaces of the iris images. 

� Better compression ratio and PSNR value. 

� use for authentication purpose 

� Applicable for all types of images 

� Bit per pixel ratio is low  

� accurate image after compression 
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4. RESULTS 

4.1 COMPRESSION RATIO 

 

 

4.2 

PSNR

 

5 CONCLUSION 

Iris image processing for smart glass authentication have been studied. The Literature papers are 

reviewed for the variance approaches for the iris detection.  The novel iris segmentation 

methods, which are very persist on towards the environmental darkening and eyelids/eyelash 
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resolution pattern differences. Simulation results of Iris compression ratio, PSNR values also 

discussed. This proposed iris authentication method furnishes reformed compression ratio. 
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