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Abstract

As the significant usage of biometric innovation,
palmprint confirmation is one of the most solid individual
recognizable proof strategies. Biometrics accurately
identifies or verifies individuals based upon each person's
unique  physical or behavioral characteristics.
Identification is made by matching patterns of live
individuals in real-time against enrolled records. In this
paper, we propose a palmprint identification, which is
regarded as one of the efficient biometric traits as it has
both uniqueness and permanence. A tale method is
utilized to separate palmprint highlights dependent on
prompt stage distinction utilizing Discrete Stockwell
Transform of covering round strips. Extracted palmprint
is based on the stable valley points around the middle
finger and ring finger. Region-of-interest can be extracted
using the square tracing algorithm, which is a part of the
contour tracing algorithm. Hence we need a system
capable of capturing the palm print under discrete
situations, i.e., at any orientation and magnitude. It uses
the distance measure called Hamming Distance.
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I. INTRODUCTION

A. Biometric Technologies

There are many types of Biometric Technologies.
They are,
Fingerprints - A fingerprint takes a gander at the examples
found on a fingertip.
Hand geometry - It involves analyzing and measuring the
shape of the hand
Retina-A retina-based biometric involves analyzing the
layer of blood vessels situated at the rear of the attention.
Iris - An iris-based biometric involves analyzing features
found within the color ring of tissue surrounding the
pupil.
Face - Face recognition analyses facial characteristics.
Signature - Signature confirmation examinations how the
client signs his name.
Voice - It is based on voice-to-print authentication, where
complex technology transforms voice into text
Palmprint — It measures the features of the palm to
identify the person.
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Palmprint — A palmprint measures the features of the
palm to identify the person.

Palm-print based biometric authentication
systems have been receiving much attention over the past
decade. Compared to other biometric systems, the
advantages of using a palmprint based biometric system
can be multi-fold. Biometrics is also suitable for
researchers and computer security professionals. The
selection of a specific biometric to be used during a
specific application involves weighing several factors. It
can be identified by seven such factors to be used when
assessing the suitability of any trait for use in biometric
authentication. The primary sorts of features within the
palmprint are principal lines, wrinkles, and creases.

Figure 1Features of palmprint
There are usually three principal lines during a
palmprint: the centerline, the highest line, and the lifeline.
These lines vary little over time, and their shapes and
locations on the palm are the foremost important

physiological features for individual identification.
Wrinkles are a lot more slender than the chief lines, and
substantially more sporadic Creases are detailed textures,
just like the ridges during a fingerprint, everywhere the
palmprint. Creases can only be captured using high-
resolution cameras. With the low-resolution palmprint
image, the principal lines and thick wrinkles will be
exploited for verification.

Palmprint provides a reliable human identifier
because the print patterns aren't found to be duplicated
even in monozygotic twins [2]. Furthermore, it is reported
that a system supported hand features is most acceptable
to users [3]. The features of the human hand are relatively
stable and unique. It needs significantly less cooperation
from users for data acquisition. It is a comparatively
simple technique that uses low-resolution images and
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provides high efficiency. Pin markers are installed
between fingers to enable a good quality of image
acquisition [4]. The features of the human hand are
relatively stable and unique. It needs very less cooperation
from users for data acquisition. The collection of
knowledge is non-intrusive. Low-cost devices are
sufficient to accumulate good quality of data. It is a
comparatively simple technique that uses low-resolution
images and provides high efficiency. Thus palmprint is
predicted to possess a wide selection of potential security
applications like access control, network security, and
Social Security. However, limited work has been reported
on palm- print-based recognition systems. In [4, 5],
verification systems are reported which acquire hand
images with the assistance of ink marking. These systems
are not widely accepted because there is a requirement of
considerable attention and high cooperation in providing
such sort of sample. In [6], a data acquisition system has
been proposed where a scanner is fixed with palmprint
extraction equipment, and it exposes palmprint (specific)
region by masking other a part of a palm.

Pin markers are installed between fingers to
enable a good quality of image acquisition. A palm print
alludes to a picture procured of the palm locale of the
hand. It is often either a web image (i.e., taken by a
scanner or CCD) or an offline image where the image is
crazy ink and paper. Placing pegs [7] or pin markers [6]
avoid a translational and rotational problem and simplify
recognition systems. However, users may feel
uncomfortable because it will not suit users with injuries
or are physically challenged. However, there exist systems
[8-14] where hand images are acquired with no
constraints. Nevertheless, the hand images obtained in
[10, 11] might not be good thanks to distortion of hand
movement. Proper extraction of palmprint from the
acquired hand images under a constrained or non-
constrained environment is crucial because features are to
be extracted for matching from this palmprint.

:11. RELATED WORK

G.S Badrinath, Phalguni Gupta proposed a
novel technique to encode the palmprint diarizing the
variation of instantaneous- phase of the local region
obtained using Stockwell transform  (S.T.). Phase of
S.T. instead of magnitude is used because of its inherent
stability [17]. Phase does not depend on the intensity
levels of the image. Hence, measurements are invariant to
smooth shading and lighting conditions. The
instantaneous-phase using S.T. of radially averaged
overlapping circular-strips from the normalized and non-
uniform brightness corrected palmprint is extracted. The
instantaneous-phase  difference from a subset of
overlapping circular-strips is binaries with zero crossings
on the instantaneous-phase difference to generate binary
features. The nearest-neighbor approach is used for
identification with Hamming distance to measure the
similarity. Extraction of palmprint features based on
instantaneous-phase difference obtained using Stockwell
transform. Using this method, some of the disadvantages
of S- transform are suffering from poor energy
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concentration and the same assignment of the standard
deviation for all signal components at all frequencies.

I11. PROBLEM STATEMENT

To overcome these disadvantages, the proposed
work uses a discrete Stockwell transform. It reduces the
computational time and resources by at least four orders
of magnitude. It also integrates the phase correction
factor, which provides better time-frequency.

A. Image Acquisition

(@) (b

Figure 2 Scanned images from (a) right and (b) left hands

The user is asked to place his/her hand on the
flatbed scanner's work surface with fingers being
gently/naturally opened. The scanner surface is constraint
(pegs) free, so placing hand is rotation independent
relative to the line of symmetry of the working surface of
the scanner.

Hand images are scanned and obtained at a
spatial resolution of 200 dpi at 256 grey levels. The
device shutter is removed while scanning to avoid non-
uniform reflection, and the lab environment is controlled
with uniform illumination—typical grey level images
obtained from the scanner.

B. Morphological Operations

Morphology is one of the broad set of image
processing operations that process images based on
shapes. Morphological operators are particularly useful
for the analysis of binary images, and common usages
include edge detection, image enhancement noise
removal, and image segmentation [5]. Morphological
techniques typically probe a picture with a little shape or
template referred to as a structuring element. The
structuring element is positioned within the least possible
locations in the image, and it is compared with the
corresponding neighborhood of pixels. In mat lab function
strel() can create many kinds of structuring elements are
dish-shaped, diamond-shaped, ball-shaped, square, flat
linear with length LEN arbitrary flat or a non-flat with the
specified neighborhood. Morphological operations differ
in how they carry out this comparison. A morphological
principle consists of four types they are Erosion,
Dilation, Opening, and Closing.
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a) Erosion

Erosion can shrink objects by etching away their
boundaries.
1) If the initial structuring element coincides with a '0" in
the image, there is no change; move to the next pixel.

2) If the initial structuring element coincides with
a 'l' on the image, and any of the '"1' pixels in the
structuring element extend beyond the object ('1' pixels) in
the image, then change the '1' pixel within the image to a
‘04

b) Dilation

Dilation permit objects to expand, then
potentially filling in small holes and connecting disjoint
object.
1) If the initial structuring element coincides with a ‘0" in
the image, there is no change; move to the next pixel.

2) If the initial structuring element coincides with
a '1' on the images, perform the OR logic operation on all
pixels within the structuring element.

c) Opening

The opening consists of an erosion followed by
dilation and can be used to eliminate all pixels in regions
that are too small to contain the structuring element. The
structuring element is often called a probe; probing means
the image looking for small objects to filter out the image.

d) Closing

Closing consists of a dilation followed by erosion
and that are close to each other by connecting object. It
can be used to fill in holes and small gaps. In these
morphological operations, the closing method is the clear
view of palmprint features.

e) Binnarize

In this module, the acquired hand image is pre-
processed and is classified as right hand or left hand for
extraction of palmprint region [6]. Due to the regular and
controlled uniform illumination conditions during image
capturing, the acquired hand image and its background are
contrasting in color. So, global thresh holding has been
applied to extract the hand from its background. Then the
image can be processed with some standard
morphological operations to remove any isolated small
blobs or holes and is then binaries [7].

C. Pre-processing and ROI Extraction
a) Contour Tracing Algorithm

Contour tracing may be a technique that's applied
to order to extract their boundary by using digital images.
Contour tracing is one of the many pre-processing
techniques performed on digital images to extract
information about their general shape. Contour tracing
algorithm [8] is applied to extract the hand image's
contour from binaries hand image. Four valley points (V1,
V2, V3, and V4) between the fingertips are determined
using local minima on the hand image's contour.
Therefore the valley points V1, V2, V3, and V4 on the
right hand correspond to V4, V3, V2, and V1 respectively
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on the left. In other words, the valley point V1 on the right
is between the index and thumb finger of the left. This
subsection extracts the palmprint from the hand image of
the user. The square area inside the palm region of the
hand image is taken into account as palmprint or region-
of-interest (ROI).

Extraction of palmprint is based on the
classification of the hand image. Features are extracted
from palmprint and are used to enroll/verify/identify the
user. If the hand image is classified as a right-hand image,
two reference points C1 and C2 are determined on the
contour of the hand image such that the imaginary lines
C1-V1 and V3- C2 are inclined at an angle of 45° and 60°
respectively to the imaginary line joining V1 and V3[8].

Let M1 and M2 be the midpoints of line
segments C1-V1 and V3-C2, respectively. Square area
with two of its adjacent corners coinciding with middle
points M1 and M2 of line segments C1-V1 and V3-C2
respectively is considered as palmprint or region-of-
interest.

b) Palmprint Enhancement

The extracted palmprint image may have low
contrast and non-uniform brightness. This may be due to
non-uniform reflection from the relative curvature surface
of the palm. To obtain a well-distributed texture image,
one can use the enhancement technique proposed in [9].
The steps involved in the technique are given below:
1) Divide the palmprint image into sub- strips of size 32 x
32. The mean of each strip is calculated, which estimates
the reflection of the strip.
2) Expand estimated coarse reflection to the original size
of the palmprint image using bi-cubic interpolation.
3) Subtract estimated reflection from the original image,
which results in the uniform brightness of the image.
4) Perform histogram equalization on strips of size 64 x
64 to improve the contrast in the texture of palmprint and
smoothness of the boundaries between strips

c¢) Feature Extraction

The objective of any palmprint feature extraction
technique is to obtain good inter-class separation in
minimum time. Features should be obtained from the
extracted palm- print. The local variation of the
instantaneous- phase of circular-strips is used to extract
features from palmprint [9]. Instantaneous- phase obtained
using Discrete S.T. is a resolution of phase with
respective time, also more informative of the signal
compared to only phase or amplitude representation.
Hence, the instantaneous-phase features are more
discriminant compared to only amplitude or phase
features. Thus, using instantaneous-phase for extracting
palm- print features, the proposed system can identify the
user with more probability in a large database of users.

Traditionally, amplitude and phase information
are used to represent the palm- print image for biometric
systems. However, palmprint image signals have a strong
time-dependent for their frequency and phase information.
So, the signal amplitude and phase being described as
time-frequency representation (TFR), instead of just
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frequency representation using Fourier transform, is more
informative because TFR provides the same information
with resolution in both time and frequency. TFR is
generated using windowed Fourier transform, and wavelet
transforms. The wavelet transforms for TFR uses short
windows at high frequencies and long windows at low
frequencies. However, some of the important disturbance s
frequency components are not captured precisely by
wavelet transform. The Discrete Stockwell transform
integrates a phase correction factor, which provides better
time-frequency resolution than wavelet transform while
maintaining direct relationships with the Fourier spectrum
[10].

Let h [kT], k=0, 1... N — 1 denotes a discrete Figure 4 Morphological Operations
statistic like h(t) with a time sampling interval of T. The a— =
discrete Fourier transform is shown as

H[ 1= Y h[KT] (1)

The discrete statistic h[kT] 's S transform is
shown as,

ST, 1=Y[]elleIln#0 (2)

Where j, m,and n =0, 1, N-1. If n = 0, it is equal
to the constant defined as,

S[iT.0]=¥ h() 3)

This equation makes the constant average of the
statistic into the zero frequency voice, making sure that
the inverse is exact. The inverse of the discrete S
transform is,

HIkTI=X{X[. 1} (4)

d) Matching

The extracted feature vectors from the live
palmprint can be matched with feature vectors of enrolled
palmprint features stored in the database for verification
or identification. This system used the nearest- neighbor
approach to match the life and enrolled palmprint. If both L
live and matched palmprint are from the same class, then
it is considered to be a genuine (Non- False) match; =T
otherwise, it is treated as an imposter (False) match.

BN

IV.RESULTS AND DISCUSSION
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Figure 6 Distance Hamming
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Figure 3 Add Image to Database

Figure 7 Calculation of Hamming Distance
V. CONCLUSION

Palmprint is considered one of the foremost
reliable, unique, and stable personal characteristics, and
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palmprint identification provides a strong means to
authenticate individuals for several security systems. In
this paper, a unique technique to extract palm- print
features supported instantaneous phase difference
obtained using discrete Stockwell transform. This
classification technique is based on the space between
valley points adjacent to the index and annually. A system
to remove palmprint from the characterized hand picture
of a client is introduced. Extracted palmprint is predicated
on the stable valley points between fingers. Region-of-
interest can be detected using a square tracing algorithm,
which may be a part of the contour tracing algorithm. In
this way, the extricated palmprint is seen as invariant to
direction and interpretation of palm on the scanner,
making the framework strong to direction and
interpretation of putting a hand on the scanner. By
utilizing Discrete Stockwell Transform, it decreases the
computational time and also integrates the stage revision
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