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ABSTRACT

Laser speckle has been planned in a very variety of works as a high-entropy supply of unpredictable bits to
be used in security applications. This work proposes an optical device speckle recognition system for credibility
verification. Owing to the distinctive state surfaces of objects, laser speckle provides diagnosable features for
authentication. A Gabor filter, SIFT (Scale-Invariant Feature Transform), and projection were wont to extract the
features of optical device speckle images. To accelerate the matching method, the extracted Gabor features were
organized into an indexing structure using the modified K-means algorithm. The special relations among the matching
points are then remodeled to 9DLT (Direction Lower Triangular) representations. Then, the Frequent Pattern Growth
(FP-Growth) algorithm mines frequent patterns therefore a helpful association rule is obtained because the feature to
spot the similarity between every of the speckle pictures for the aim of credibility verification. Plastic cards were
used because the target objects within the planned system and also the hardware of the speckle capturing system was
designed. The current design relates to a personal authentication method utilizing finger-tip blood flow measurement
and an internal tissue of a finger-tip is calculated using a laser beam with a specific Wavelength. The experimental
results showed that the retrieval performance of the planned methodology is correct once the information contains 516
optical device speckle pictures. The planned system is powerful and possible for credibility verification.
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1. Introduction

Data mining, also called knowledge discovery in databases, in computer science, the process of discovering interesting and
useful patterns and relationships in large volumes of data. The field combines tools from statistics and artificial
intelligence (such as neural networks and machine learning) with database management to analyze large digital collections,
known as data sets. Data mining is widely used in business (insurance, banking, retail), science research (astronomy,
medicine), and government security (detection of criminals and terrorists). A speckle pattern is an intensity pattern
produced by the mutual interference of a set of wavefronts. This phenomenon has been investigated by scientists since the
time of Newton, but speckles have come into prominence since the invention of the laser and have now found a variety of
applications. Speckle patterns typically occur in diffuse reflections of monochromatic light such as laser light. Such
reflections may occur on materials such as paper, white paint, rough surfaces, or in media with a large number of scattering
particles in space, such as airborne dust or in cloudy liquids. The speckle effect is a result of the interference of many
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waves of the same frequency, having different phases and amplitudes, which add together to give a resultant wave whose
amplitude, and therefore intensity, varies randomly. If each wave is modelled by a vector, then it can be seen that if a
number of vectors with random angles are added together, the length of the resulting vector can be anything from zero to
the sum of the individual vector lengths—a 2-dimensional random walk, sometimes known as a drunkard's walk. In the
limit of many interfering waves the distribution of intensities

2. Methodology

Feature extraction is that the method of spatial property reduction within which the input file is reworked into a
reduced illustration set of features (also referred to as feature vectors). In image process, Gabor filters have frequency and
orientation representations of the image, which is comparable to those of the human sensory system. Gabor filters are
acceptable for texture illustration and discrimination. Daugman introduced 2-D Gabor wavelets over the image domain for
iris recognition. The Gabor wavelets (GWs) composed of a 2-D Gaussian function and complicated function are an image
process tool that has been wide utilized in image decomposition and illustration. Scale Invariant Feature Transform (SIFT)
which is projected by D. G. Lowe (2004), may be a powerful tool for mining distinctive invariant features from images and
may be accustomed perform reliable matching between differing views of an object or scene. Hence, SIFT is applied in
numerous fields involving video trailing, navigation, and recognition. Finally, every key-point is delineated supported a
patch of pixels in its native neighborhood. SIFT key-point descriptor of the laser speckle images. within the left side the
arrows in an exceedingly 8 x 8 set of samples represent the gradient magnitude and orientation computed at every sample
in an exceedingly region around the key-point location.

The proposed system is robust and feasible for authenticity verification. A personal authentication method is
provided that includes imaging, on an image sensor as a laser speckle using an optical system, light reflected from a blood
vessel layer in subcutaneous and internal tissues When a laser beam is expanded and made to irradiate a finger pad,
calculating a quantity that represents the rate of change With respect to time of the amount of light received for each pixel
of the laser speckle, obtaining a finger pad blood flow map as a two dimensional map of the numerical values, and
comparison checking the blood flow map against pre-registered data of individuals, Wherein using a near-infrared laser
beam or using this in combination With a visible laser beam, comparison checking against pre-registered data of
individuals is carried out using a pattern reflecting a fingerprint occurring Within the finger pad blood flow map obtained
from reflected light and, observed superimposed thereon, an internal tissue blood flow distribution pattern, and there is
also provided a device used for the method.

3. Conclusion

In this project, presents a robust laser speckle recognition method for authenticity verification. The method is an
interdisciplinary research that combines the fields of optical signal processing, image processing, and data mining. In our
method, the spatial relations of the matching points are used as a feature to identify the similarity between the two speckles.
Because of these complex spatial relations, the Apriori algorithm is used to analyze the frequent spatial relations, or the so-
called “association rules.” The association rules are more robust when identifying the similarity of any two speckles, and
are robust even during the slight displacement of cards when capturing the speckles.

This work proposed a laser speckle recognition system for authenticity verification. We tend to build an image to
capture the laser speckles of plastic cards and by comparison-checking of person blood flow map against pre-registered
data of individuals, authentication of an individual becomes possible. Many options, as well as a Gabor filter, SIFT, and
projection was extracted from laser speckles against the changes of speckles caused from a small displacement of cards
once capturing. The indexing structure was designed for the info to accelerate the matching method. The experimental
results show that the projected device will capture the laser speckles of plastic cards, and therefore the recognition
technique has high identification accuracy. The projected technique exhibits superior performance to it of Buchanan et al.
(2D-coorelation) concerning identification accuracy and time. within the close to future, we are going to implement our
technique on the embedding system to scale back the specified time of identification and check alternative materials, like
paper, to increase the vary of applications of the laser speckles for legitimacy verification.



962

International Journal of Research Publication and Reviews Vol (2) Issue (7) (2021) Page 960-962

REFERENCES

1. Fayyad, U, Piatetsky-Shapiro, G & Smyth, P 1996, ‘From Data Mining to Knowledge Discovery in Databases’, American Association
for Artificial Intelligence Magazine, Cambridge, USA, vol.17, pp.37-54

2. Frawley, WJ & Piatetsky-Shaprio, G 1992, ‘Knowledge Discovery in Databases An Overview’, American Association for Artificial
Intelligence Magazine, Cambridge, USA, vol. 13, no.3, pp. 57-70

3. Subbalakshmi, G, Ramesh, K & Chinna Rao, M 2011, ‘Decision Support in Heart Disease Prediction System using Naive Bayes’, Indian
Journal of Computer Science and Engineering, vol. 2, no. 2, pp.170-176

4. Shelly Gupta, Dharminder Kumar & Anand Sharma 2011, ‘Performance Analysis of Various Data Mining Classification Techniques on
Healthcare Data’, International Journal of Computer Science & Information Technology, vol. 3. no.4, pp. 155-169

5. Hand, D, Mannila, H & Smyth, P 2001, ‘Principles of Data Mining’, MIT Press, Cambridge, USA pp. 1-546

6. Connolly Thomas & Carolyn Begg 2005, ‘Database Systems’, 4th edition, Dorling Kindersley publishers, India

7. Luminita State & Catalina Cocianu, 2007, ‘Data Mining Techniques in Processing Medical Knowledge’, Journal of Applied
Quantitative Methods, vol. 2, no. 4, pp. 524-532

8. Aqueel Ahmed & Shaikh Abdul Hanan 2012, ‘Data Mining Techniques to Find Out Heart Diseases An Overview’, International
Journal of Innovative Technology and Exploring Engineering, , vol. 1, no. 4, pp. 18-23

9. Smita Malik & Rudresh Shirwaikar 2012, ¢ Survey of Medical Data Using Data Mining Approaches’, International Journal of
Management & Information Technology, vol. 1, no. 3, pp. 104-110

10. Stern M. D., “In vivo evaluation of microcirculation by coherent light scattering,” Nature. 254, , 50 —58 (1975). 0028-0836.

11. M Praneesh and Jaya R Kumar. Article: Novel Approach for Color based Comic Image Segmentation for Extraction of Text using

Modify Fuzzy Possiblistic C-Means Clustering Algorithm. IJCA Special Issue on Information Processing and Remote Computing
IPRC(1):16-18, August 2012. Published by Foundation of Computer Science, New York, USA.



