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Abstract 
Biometric time and attendance system is one of the 

most successful applications of biometric technology. 

One of the main advantage of a biometric time and 

attendance system is it avoids "buddy-punching". 

Buddy punching was a major loophole which will be 

exploiting in the traditional time attendance systems. 

Fingerprint recognition is an established field today, 

but still identifying individual from a set of enrolled 

fingerprints is a time taking process. Most fingerprint-

based biometric systems store the minutiae template of 

a user in the database. It has been traditionally 

assumed that the minutiae template of a user does not 

reveal any information about the original fingerprint. 

This belief has now been shown to be false; several 

algorithms have been proposed that can reconstruct 

fingerprint images from minutiae templates. In this 

paper, a novel fingerprint reconstruction algorithm is 

proposed to reconstruct the phase image, which is then 

converted into the grayscale image.  

Fingerprint Recognition is a widely popular but a 

complex pattern recognition problem. It is very 

difficult to design accurate algorithms capable of 

extracting salient features and matching them in a 

robust way. In this paper, we have come with a novel 

approach to simplify the existing problems with a 

proper Embedded System Design. 

Keywords: Fingerprint, Authentication, 

Biometric, identification. 

I. Introduction 

Biometrics refers to the automatic identification 

of a person based on his or her physiological or 

behavioral characteristics. It includes fingerprint, 

iris, facial and retinal. Biometrics technologies 

are becoming the foundation of an extensive 

array of highly secure identification and personal 

verification solutions. Today, biometric is being 

spotlighted as the authentication method because 

of the need for reliable security (Cappelli etal., 

2007). Fingerprint authentication is one of the 

most well-known and publicized biometrics 

technologies. 

Because of their uniqueness and consistency 

over time, fingerprints have been in use for 

identification for over a century, more recently 

becoming automated due to advancements in 

computed capabilities. Fingerprint reconstruction 

is popular because of the inherent ease of 

acquisition, the numerous sources (e.g. ten 

fingers) available for collection, and their 

established use and collections by law 

enforcement and immigration (Jianjiang,2007). 

According to Oloyede, Adedoyin and Adewole 

(2013), many industries are experiencing 

technological advancement and changes in the 

mode in which they carry out their business 

processes. With the rise of globalization, it is 

becoming essential to find an easier and more 

effective system to help an organization or 

company improve their employee’s productivity. 

In spite of this matter, there are still business 

establishments that use the old-fashioned method 

of manual process of recording employee’s 

attendance (Yuihotakaishi, 2011). Staff 

attendance management system is an easy way to 

keep track of attendance of staffs within an 

organization. It covers the requirements of the 

personnel department in terms of day to day 

monitoring of staffs, calculation of overtime and 

transfer of relevant information to the payroll 

system and manpower analysis. Hence, staff 

attendance is an important issue every 

organization must take into consideration in 
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order to be productive (Kadry& Smaili, 2010). In 

addition, a report from the Shropshire council 

stated that staff productivity is greatly affected 

by the attendance of staffs (Mycroft, 2011)[1]. 

Fingerprint reconstruction is one of the most 

well-known and publicized biometrics. Because 

of their uniqueness and consistency over time, 

fingerprints have been used for identification 

over a century, more recently becoming 

automated due to advancements in computed 

capabilities. Fingerprint reconstruction is popular 

because of the inherent ease of acquisition, the 

numerous sources (e.g. ten fingers) available for 

collection, and their established use and 

collections by law enforcement and immigration. 

Minutiae-based fingerprint matching algorithm 

[2] has been proposed to solve two problems: 

correspondence and similarity computation. For 

the correspondence problem, use an alignment-

based greedy matching algorithm to establish the 

correspondences between minutiae. 

Cryptographic techniques are being widely used 

for ensuring the secrecy and authenticity of 

information. Although several cryptosystems 

have proven security guarantees (e.g., AES and 

RSA), the security relies on the assumption that 

the cryptographic keys are known only to the 

legitimate user. Maintaining the secrecy of keys 

is one of the main challenges in practical 

cryptosystems. However, passwords can be 

easily lost, stolen, forgotten, or guessed using 

social engineering and dictionary attacks. 

Limitations of password-based authentication 

can be alleviated by using stronger 

authentication schemes, such as biometrics. 

Biometric systems establish the identity of a 

person based on his or her anatomical or 

behavioral traits, such as face, fingerprint, iris, 

voice, etc. Biometric authentication is more 

reliable than password-based authentication 

because biometric traits cannot be lost or 

forgotten and it is difficult to share or forge these 

traits. Hence, biometric systems offer a natural 

and reliable solution to the problem of user 

authentication in Cryptosystems. 

II. Fingerprint Sensor 

Fingerprint sensor is an electronic device used to 

capture a digital image of the fingerprint pattern 

(Cappelli etal., 2006). The captured image is 

called a live scan. This live scan is digitally 

processed to create a biometric template (a 

collection of extracted minutiae points) which is 

stored and used for matching. Minutiae are 

defined as the pattern created and the uniqueness 

of how ridges end, split and join, or appear as a 

simple dot. The Minutiae consists of 

bifurcations, ridge dots, ridge endings and 

enclosures, to ensure further uniqueness, the 

minutiae are further broken down into sub 

minutiae such as pores, crossovers, deltas. The 

pores are tiny depressions within the ridge on a 

fingerprint; the crossover creates an X pattern 

within the ridge of a fingerprint and deltas create 

a triangle shaped pattern within the ridge of a 

fingerprint. Identification in a fingerprint 

technology exists when an individual fingerprint 

is compared against a known source called the 

fingerprint template (Chirillo & Scott, 2007). 

Fingerprint sensors are very intricate and 

continue to grow more complicated. They are 

becoming a vital part of the transformation to a 

more technologically integrated society. Current 

fingerprint technologies are generally susceptible 

to acquiring poor quality images due to different 

skin conditions and environmental effects. These 

poor quality images adversely affect the ability 

to accurately determine a person’s identity. Poor 

fingerprint image can be enhanced through 

several stages of enhancement(Wayman et al., 

2005). 

III. Image Processing and 

Enhancement 

A critical step in automatic fingerprint matching 

is to automatically and reliably extract minutiae 

from the input fingerprint images (Hong, Wan & 

Jain, 1998). However, the performance of a 

minutiae extraction algorithm relies heavily on 

the quality of the input fingerprint images. In 

order to ensure that the performance of an 

automatic fingerprint identification/verification 

system will be robust with respect to the quality 

of the fingerprint images, it is essential to 

incorporate a fingerprint enhancement algorithm 

in the minutiae extraction module. 
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IV. Attendance Management System 

Attendance management system is one of the 

most successful applications of biometric 

technology. With the integration and use of 

biometric technology getting simpler, many 

institutions are venturing down the biometric 

road to verify the time and attendance of their 

students and staffs. 

 

Figure 1: Attendance Management System 

(AMS) 

V. Related Work 

In this system the fingerprint is taken as an input 

for attendance management and it is organized 

into the following modules Pre-processing, 

Minutiae Extraction, Reconstruction, Fingerprint 

Recognition, Report generation. 

VI. Preprocessing 

There are two steps in Pre-processing: 

Step 1: Segmentation 

Step 2: Normalization 

1\ Segmentation 

• Image segmentation separates the foreground 

regions and the background regions in the 

fingerprint image. 

• Segmentation is a process by which can discard 

these background regions, which results in more 

reliable extraction of minutiae points. 

2 \Normalization 

• Normalization is a process of standardizing 

the intensity values in an image so that these 

intensity values lie within a certain desired 

range. 

• It can be done by adjusting the range of 

grey-level values in the image. 

 

Figure 2: Result of histogram equalization (a) 

original image (b) After histogram 

equalization 

VII.  Conclusions And Future Scope 

Biometric technology is an effective tool to 

verify identity and detect fraudulent issues. 

Analysis confirmed that the biometric data can 

be set and confirm the identity of the user. 

Expanding the use of biometrics will enhance the 

ability to detect fraudulent issues in the presence 

of the students in class or employees in an 

organization. In terms of efficiency and 

performance, the present work has provided a 

comparison with the traditional methods 

attendance system. By using the flash memory, 

the data is well structured. This system is user-

friendly and very reliable. Therefore, it can be 

implemented either in organizations or 

educational institutions. The attendance 
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management system can be improved by adding 

the features that indicate if the employee or 

student is late. Some of the future enhancements 

for this are to extend the current flash memory to 

store the complete details of the student. The 

system can be enhanced to track the arrival and 

exit time of the student or employee for 

additional monitoring.   
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