Palm Print Recognition Based on Correlation Features
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Abstract

The performance of a palmprint recognition system is determined by one of its essential
components, the comparator. However, in the realm of palmprint recognition system, the
purpose of analysis and comparator development is weakened. The main contribution of this
study is the analysis of comparators using theory and experiments. The investigation
investigates the possibility that a ground truth of palmprint images could contain identical
data. Experimental analysis makes use of the receiver operating characteristic (ROC) curve.
It has been found that comparators based on the similarity measure functions of the
normalised correlation coefficient (NCC) perform well.
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1. INTRODUCTION

Biometrics is an approach of automatically recognising a person based on his physical or
behavioural features. Wherever there is a need for user verification, biometric solutions are
necessary [1]. Over the last decade, palm-print-based biometric identification systems have
gotten a lot of attention. Principle lines, wrinkles ridges, tiny points, unique points, and
texture patterns are some of the traits that might be referred to as biometric characteristics
[2]. The tri-radiated region, also known as the inter-distal region, is the area beneath the
finger that is bordered by the cardiac line. This part of the palm comprises traits that are both
distinctive and generally distinguishable [14]. Palm prints are a more accurate way to
identify people than fingerprints because they cover a larger surface area. Palm print sensors
are therefore larger and more expensive than fingerprint sensors [3]. The use of these
systems for large-scale personal authentication will necessitate additional work to increase
performance significantly [11].

In the field of biometrics, the objective is to generate a data representation that separates the
real and imposter score distributions well. Numerous effective faces and palmprint
recognition systems utilise conventional image processing methods to extract features
utilising image filters that improve discriminative information while decreasing noise [13].
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The most cutting-edge biometric technology, with over 20 decades of research and
development, is automatic fingerprint verification. There are still certain challenges to be
resolved despite the abundance of scanning methods, feature extraction, pre-processing, and
matching algorithms that have been propounded for fingerprint verification [15, 16]. Hand
geometry can only provide limited precision in accordance with the simple aspects of the
hands, and its capacity to differentiate individuality is still an open subject [17].

Palm region extraction is the process of selecting and orienting the core section of
palmprints, also termed as the region of interest (ROI). It's used to match different palmprint
photos by aligning them. Many algorithms have been developed to extract the ROI of
palmprints for effective feature extraction [12,18]. There are five components of a standard
palm print recognition system. The first is a palm-print scanner, which gathers photos of
palm prints. Pre-processing establishes a coordinate system for aligning palmprint images.
The third stage, known as feature extraction, extracts useful features from pre-processed
palmprints. The fourth feature is a palmprint matcher, which compares two palmprint
attributes. This study looks at how different comparators affect the palm matching process
while assuming that a correlation coefficient must be treated similarly to the positive.

Additionally, a formula for calculating a comparator parameter for the pattern matching
system’'s maximum decision accuracy is obtained by theoretical research.

To analyse the comparator and confirm the formula, experiments are conducted on a variety
of palmprint matching systems. Here is a description of the remaining paper. There are
definitions of preliminaries in section 2. Proposed methodology is discussed in section3.
Experiments and results are discussed in section 4 and 5.

2. PRELIMINARIES
2.1. Dataset Description

For research purposes, the Casia palmprint database [18] has been used. 312 persons are
represented by 5,502 images in this database. The format of the palmprint pictures is "xxxx
m/f I/r xx.jpg". These jpeg photos of palm prints are in 8-bit grayscale. Where the letters
"xxxx" stand for a person's unique identification number, which spans from 0000 to 0312,
"m/f" for male or female, and "1/r" for left or right palm, respectively.

2.2. Normalised Cross Correlation coefficient (NCC)

The degree of similarity between two photographs is calculated using the normalised cross
correlation coefficient (NCC) [8]. Because NCC is less sensitive to direct changes in the
amplitude of brightening in two compared images [14,10], it is more significant than cross
correlation. With the aid of palm lines, one common use of pattern matching is palmprint
matching, which is used for fortune telling. Mathematical formula is given in Figure 2.21.



FIG:1 0001_m_| 01 FIG:2 0001_m_|_02
M N
Z > Az (l,m)an(l,m)}
(e, n) = =1 m=1 € [0,1]
/ /w N
Z V {x1(l,m)}? Z Y Awn(l.m)
1—lm~] =1 m=1
Figure2.21. Evaluation of NCC, 1 (x1, y1)
3. PROPOSED METHODOLOGY

A comparator consists of two components: a function and a threshold that determine how
similar two palm images are to one another. If there is a greater degree of resemblance
between two palm images than the threshold, the two are considered to match. palm images
are not matched if this is not the case. A general comparator is defined mathematically as
follows in Figure 3.1:

Cr, sim) (@1, 22) {

match if sim(zq,29) > 7
no match otherwise

Figure 3.2. Evaluation of Similarity (x1, x2)

False positive rate (FPR) and false negative rate (FNR) for both measures are calculated by
using following equations in Figure 3.2.

S(FP) . Y(FN)
FPR = _ PNR= —== R
>(TP) + L(FP) L(EN)+L(IN)
Figure 3.2. Evaluation of Similarity (x1, x2)
4. EXPERIMENTS, RESULTS AND ANALYSIS

In this section, we've discussed our experimental work. The major goal of this research is to
compare two images using the performance factors NCC to determine how comparable they
are. then use a ROC curve to compare how similar they are. Both parameters have [0, 1]
ranges. Casia database contain 5,502 images in this database, out of them the results of 30
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palm images are shown in given Table 4.1. NCC values are computed for both left and right
hand in Table 4.1 and it is observed that on taking some threshold value it is decided for
match and not match.

Table 4.3. NCC value of Right /Left Hand, NM (no match), M(match) range [0,1]

Palm Type | NCC values Decision NCC values Decision
No.jpg for left palm ba,\sli;jcon for right bali?con
(Th=0.9) palm (Th=0.9)
palm0001 L 1 M 0.8776 NM
palm0002 L 0.924316286 M 0.83537232 NM
palm0003 L 0.908045649 M 0.893865815 NM
palm0004 L 0.911274144 M 0.8916082 NM
palm0005 L 0.922325198 M 0.872080946 NM
palm0006 L 0.905877726 M 0.89605427 NM
palm0007 L 0.901073111 M 0.894218908 NM
palm0008 L 0.876557038 NM 0.870822589 NM
palm0009 R 0.860061145 NM 1 M
palm0010 R 0.858743713 NM 0.998018839 M
palm0011 R 0.83510893 NM 0.935007229 M
palm0012 R 0.840590762 NM 0.971519321 M
palm0013 R 0.888537342 NM 0.929232254 M
palm0014 | R 0.89001467 NM 0.931723599 M
palm0015 R 0.887452513 NM 0.934980282 M
palm0016 R 0.834901091 NM 0.930568405 M
palm0017 L 0.916501824 M 0.897225417 NM
palm0018 L 0.898084337 NM 0.882776414 NM
palm0019 L 0.904247812 M 0.862085519 NM
palm0020 L 0.875981741 NM 0.867090231 NM
palm0021 L 0.861540544 NM 0.864350786 NM
palm0022 L 0.882046809 NM 0.858687178 NM
palm0023 L 0.876204649 NM 0.848362653 NM




palm0024 R 0.807131267 NM 0.914954649 M
palm0025 R 0.791954271 NM 0.906271612 M
palm0026 R 0.882320735 NM 0.841548278 NM
palm0027 R 0.801373396 NM 0.905876433 M
palm0028 R 0.818123168 NM 0.890212266 NM
palm0029 R 0.798173497 NM 0.892508208 NM

A two-dimensional plot of the false positive rate FPR (defined as the ratio of the total number
of incorrect matches to the total number of matches) versus the false negative rate FNR
(defined as the ratio of the total number of incorrect non-matches to the total number of non-
matches) is known as a ROC curve. Every part of a palmprint matching system is necessary
for FPR and FNR. FPR and FNR have a [0,1] range. The optimal point on a ROC curve is
(FPR, FNR) = (0,0). In Figure 4.1 shows the ROC curve of FPR and FNR of NCC values
corresponding to the given dataset.
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Figure 4.4. ROC Curve for NCC range [0,1]
5. CONCLUSIONS

This study presents an investigation of palmprint matching based on NCC similarity
measurement. The primary goal of this work was to determine the palmprint matching
accuracy. On several palmprint images, experiments have been conducted. NCC and
similarity measurements are used to evaluate the effectiveness of their matching. To
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determining accuracy, we have calculated FPR and FNR using various threshold values. The
findings show that NCC delivers the least value at the 0.760 threshold, whereas NCC gives
the least value at the threshold value of 1.
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