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This project report is based on the student attendants biometric fingerprint system, it investigates the background of study on the day to day problems of attendants and how different colleges and universities deal with this concerning problem. The report investigates different types of Registration methods and technologies from the conventional methods to automatic methods. The report then explores the many different types of registration tools looking at their advantages and also disadvantages. The report covers the aims objectives, and deliverables of the project and then proceeds on discussing the 5 layers of the Research Onion - including reasons why each selection is being adopted. The last 4 sections of the report covers and discusses the Development Methodology that is being adopted -including reasons why?, and also the Resources being used and the Ethical Issues that are relevant to the project. The very last part of the report is the Project Plan providing a breakdown of the project into identifiable tasks, deliverables and milestones. 

Background of the Study
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Senior managers and staff at all levels are very committed to improving attendance, and aware that the reasons for poor attendance are wide ranging and can be complex. “Colleges at London in particular face greater challenges in terms of student attendants” according to Ofsted’s [1] [2] who the office for standards in Education are. Colleges will use many of its resources to regularly try to improve attendants but without clearly understanding the problems that are influencing it. At a The Manchester College they found that monitoring the student’s attendants by having meeting with the head of department before attending class and asking students were there any problems they wanted to address helped the attendants of the students[1] [2].
In June 2014 as many as 50 colleges had their license suspended by immigration office because of abusing the attendant’s records for foreign students. At one college (Glyndwr University) quoted by a member off staff they said that “they were not encouraged to report students' absence or failure because doing so would reduce the college's income and jeopardize its right to sponsor foreign students”[3]. On 12th of November 2017 Cook County Jail high school reinstated the principle of wrongly accusing her of the wrong doing of falsification of attendants at the school [3].
The management of student’s attendants can be very tedious and open to human error using the old paper and filing system methods. There are some concerning standards in every academic institutions by how the attendants is registered and confirmed for the students in classes and examination rooms, and halls [5] [6].
It is very important to keep an accurate record of attendance. Even though it has been used for many years there are many bottlenecks using the old conventional paper filing system to keep student attendants records. Not only is it open to human error but it is also a problem and is difficult to manage and calculate the percentages of a student’s attendants in class or to quickly edit their information when needed[3]. To keep tract and to monitor student time of attendants can be a very tedious task and time consuming for the college or any academic institution [5] [6]. 
Biometric monitoring system for attendants and authorization can be the best alternative to the old traditional manual attendant’s recording systems during class or examinations. 
In today’s world the many concern is regarding national security, theft identification and also online terrorism. Biometrics is one of the best solution for detecting user’s identity and security that challenges the modern world [3].
There is no perfect biometric solution and one that fits all! The various biometric systems have their advantages and also their disadvantages [4].
[bookmark: _Toc500486171]
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Conventional and Automated methods are the two categories that attendance management falls into.

Conventional methods

· Time sheet.
· Attendance register.
· Time clock

Time sheets record how much time the students take on particular tasks and are either paper documents, or electronic. An attendance register in a school or college or any educational institutions is a list of students that are present that day [6] [9] [10] [11]. There is also a mechanical clock system this normally used for factory workers and not for educational institutions [10] [11]. 

Automated methods

· Barcode system attendance system
· Radio Frequency identification 
· Magnetic strip attendance system
· Biometric attendance system    


The barcode attendance system is a badge or card that has a barcode assigned to it with the every individual student identity [11]. The card/badge is then swiped on a time clock and the data is then recorded [7] . 

A magnetic stripe attendance system the student’s identity is encoded in the magnetic stripe of the student card. Once the student card is swiped through the time clock the students information is then stored. This system records one at a time and needs contact with the reader [10] [11].
RFID or Radio-frequency identification this technology uses radio waves to transfer data from an electronic tag, or label attached to an object [9] [10] .The student ID card are embedded with the tag which is read by the reader[10] [11]. The system is interfaced to a database through a computer. Every student uses the RFID card and the reader in the class room records the data when the student enters or exits the class room. 

Biometric attendant system has the attendance software that is paired with the time clock for the students. This uses the biometric technology to authenticate each individual student.
The students can use for example fingerprint biometric data for recording their attendance, this method is very efficient because it’s quick and there are no cards to be lost or the cost of the cards and barcodes [6] [7] [8] [9].
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Paper Based
In some academic institution they still use the old means of a lecture handing out a sheet of paper in the class room or exam hall where the students will write down their name and student id number and signature to mark them self-present at the time. This can help aid falsification and this does happen often by the paper sheet method [8] [9].
In the process where a lecture has handed out a sheet of paper to the students to write their names and signatures as a means of confirming their attendants for the particular class. Deception can occur by a friend or a colleague by false representation whereby they can sign on behalf of a student being present in the class when this is not true and this very hard to prevent this from happening this will become even more difficult with larger classes and row count takes much longer [8] [9].
Biometrics
The characteristics of a biometric system is that it is very robust and has distinctive that is physiological used to identify an individual. Scientific measurements are used for biometric system that uses a person’s behavioral for example mouse movement, keyboard strokes, physiological measurements are used for fingerprint, eyes, nose, jaw, and voice patterns. It is then captured and transformed into a digital template [8] [9]. 
By using biometrics for identification has many unique advantages. Biometrics is used to identify a person as a person! With other identification methods for example Smart cards and photo ID cards can be left at home or lost or even stolen. Pin codes or passwords can be forgotten or shared [8] [9]. 
Not only is the use of biometrics more secure option to use it is also can be more efficient than memorizing all the different passwords that we use in modern day. For example by using a person’s fingerprint as a method to uniquely identify the authentication of a person is like using a natural physical data like instead of a password [8] [9].
Facial Recognition:
Facial Recognition is the method of identification of a person by their facial image this can be done using many different ways for example using a camera to capture the image of the persons face or using infrared and heat emission patterns [7]. The image or video is then compared to the saved template in the database to see if there is a match it compares all the different shapes and structures of the face and ratios. When the user is being enrolled on the system it takes numerous images of the facial structure and positions and angles of the nose eye sockets [8] [9]. Some of the challenges that facial recognition has is to deal with is detecting in the various type of lighting that may cure. Some types need to be stationed or fixed in one place to capture the image need to authenticate to user but some can use real time to detect the user and automatically locates the users face. The main benefit of using face recognition is it is hands free and not as invasive as other methods [10] [11].  
Voice Recognition:
Speaker Recognition has been used dating back for some decades the output of many analog filters were measured by averaging over time form matching. Every person has their own distinctive voice pattern. It is not always noticeable to the human ear because it only slightly changes. But with the use of ever improving software technology for voice recognition, those slight variations for each individual persons speech can be filtered and compared and tested to then authenticate or not [8] [9]. Voiceprint recognition biometrics compares the vocal patterns that is already stored on the database it has the ability to rigorously examining the patterns of stress in the person’s voiceprint. This feature gives it an advantage over other forms. There are various ways to process and store voiceprints these include pattern matching algorithms, hidden Markov models, neural networks, and matrix representation and decision trees [8] [9]. Cohort models and world models are some techniques that are used these are call anti-speaker. Some of the challenges voice recognition faces is the change of voice due to aging and also performance degradation.  
Iris Recognition: 
Iris recognition technique uses the iris part of the eye this is the colored area that’s surrounds the pupil the patterns in the iris are unique to each person. The iris patterns are stored and obtained by using mathematical calculations in a video based system these scanning device systems have been in use for many years [8] [9]. The price of these systems have dramatically deceased over the years and this is expected to continue. The verification and identification in the way the system stores the data or templates in the database works very well. The system can also be used if the person or user is wearing contact lenses or glasses. The most significate benefit of the iris system is not just the flawless resistance to false matches but also the speed and convenience [8] [9]. 
Signature Verification:
Signature Verification uses the technology to examine and to authenticate a person’s signature. The system uses technology to measure the speed the pressure and also the angles of the person’s signature. E-business applications and also other application use this method of personal authentication.

Fingerprint recognition: 
The fingerprint system is one of the oldest and one of the most successful application of biometric technology [8] [9].
Fingerprint system when compared with the other biometric systems on the market are at the lower end of the price range. Some of the fingerprint systems just scan the actual print of the fingerprint. The more expensive scanners take the measurements of the shape and sizes of the thumb and also the presence of blood in the fingerprint and various other characteristics of the finger [10] [11]. The high end fingerprint scanners capture a 3D image of the finger and because of it can take a high detail image it therefore makes it even harder to be duplicated. Optical scanning or capacitance sensing are the different process of capturing the image of the finger [8] [9]. The more recent types of scanners are Ultrasound readers they use high frequency sound waves which then can penetrate the outer layer of the skin. This means that the scanner will read the dermal skin layer of the fingerprint this means it can still read the print even if the skin is scarred. There are also Thermal readers they scan and detect the difference of temperature in between the fingerprint ridges and valleys.
The basic patterns the scanners use to read are called the Arch, loop, and whorl, The ridge is the pattern that enters one side of the finger then rises in the center to form an Arch this where it get its name from. The loop is where the ridge enters one side of the finger then forms a curve and then exits on the same side of the finger from where it started from. The last one is called Whorl this where the patterns form a circle around a central point. Please see below for details [8] [9] [10] [11] .
[image: https://prateekvjoshi.files.wordpress.com/2012/07/arch-loop-whorl.jpeg]
http://www.forensicsciencesimplified.org/prints/principles.html
There are basically two types of software used for matching fingerprints these are minutiae matching and pattern matching. Minutiae matching is the most popular used method and relies on recognition of the minutiae points. There are three types of minutiae features these are the ridge ending this is where the ridge of the finger ends. A bifurcation this where the ridge splits into two ridges. And the ridge dots these are an isolated unit. Pattern matching is when the system tries to matches two images to find the similarities between them and to detect any duplicates [8] [9].
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After investigating and reviewing the different methods of registering attendants from the Conventional and Automated methods. Biometrics has made the more significant impact on society in recent years. This method helps people get rid for the need to carry ID cards, documents, and remembering pins and passwords, allowing them to prove their identity or attendants by their unique physiological or behavior characteristics [6]. After researching and studying the different types and suitable biometric systems that could be used for the intended project the two best candidates for the attendants system was narrowed down to either facial recognition system or the fingerprint scanner biometric system [8]. The two recognition methods are considerably different from each other and both have their advantages and disadvantages. The facial recognition is better suited in mass surveillance applications in crowded places. But personal identification with the users consent is better achieved by the fingerprint system [6] [10] [11].

After some considerations the implemented system for this project will be the fingerprint biometric system to monitor the student’s attendants. According to Pike J from global security “The leading modality is fingerprint biometrics thanks to its wide user’s acceptability, accuracy, security as well as to its relative inexpensive” [8]. By implementing a biometric fingerprint recognition system it will efficiently aid the monitoring of the students time keeping or attendants of a particular class [7]. Unlike using barcode codes in smart cards fingerprints are unique feature to everyone. This new system that will be implement will stop the tedious and time consuming aspects of recording the student’s attendants and also will help prevent human error and will eliminate the possibility of other students helping their fellow friends by forging their signatures [8] [9].     
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· The aim of the project is to design and develop a reliable, scalable and cost effective Fingerprint based Student Attendance Monitoring system. This is to be achieved by the following objectives:
[bookmark: _Toc500486175][bookmark: _Toc501366255]Objectives
· To analyses the attendant’s methods and techniques used by the Institution and identify functions the biometric system could perform. 
· Develop a Biometric fingerprint attendants system, using Biometric system technology, based on appropriate knowledge gained from the report and to suit the business/user requirements. 
· To provide an interface from the new biometric fingerprint attendants system software, to the college institution 
· Evaluate the success of using technology in the context/domain.
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· Project Proposal 
· Project Plan
· Attendants system
· Project Report
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What is phenomenology?
Phenomenology is the name given for a method for investigating or inquiring into the meanings of our experiences as we live them [14] [15] The method tries to understand people’s perceptions and understandings of a particular situation [15].
The reasons for using Phenomenology
· It is flexible and can look at change processes over time.
· Help to understand people’s meanings.
· It can adjust to new issues and ideas as they emerge.
· Contribute to the development of new theories.
· Gather of qualitative data which is seen as natural rather than artificial [14] [15].
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Inductive reasoning moves from the particular to the general. It gathers together particular   observations in the form of premises, then it reasons from these particular premises to a general conclusion [17].

Inductive approach and Phenomenology philosophy are very much related.

Reason for using Inductive approach. 

· Subjective reasoning will be allowed to the researcher with the help of real life example.
· Probability will be established by inductive reasoning this will allow the researcher to be wrong.
· Free to follow unexpected directions and the researcher does not start the research with any prejudices [15].
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The case study is the most common qualitative method used in information systems according to (Orlikowski and Baroudi, 1991; Alavi and Carlson, 1992.
(Benbasat et al. 1987) said that the case study research method is particularly well-suited to information systems research, since the object of our discipline is the study of information systems in organizations, and "interest has shifted to organizational rather than technical issues" (Benbasat et al. 1987) [17] [18].
Reason for using a case study approach 
· No pressure on the researcher to change or control any circumstances with the research as the approach investigates as it naturally occurs.
· Included in the research is a detailed information why and how a technology is used.
· Provides detailed (rich qualitative) information and high validity of explanation and analysis.
· Provides insight for further research for better understandings and more detail and behavior of topics of interest [18].
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With the Time Horizon research method a one certain fixed point in time the process must be evaluated or assumed to end. Since the project end cycle is 6 months the cross sectional time horizon is the selected research method for the project [19].  

The advantages of cross-sectional study include:

· Not too expensive to perform and does not require a lot of time
· Captures a specific point in time
· Used to prove and/or disprove assumptions
· Contains multiple variables at the time of the data snapshot
· The data can be used for various types of research in the project [19]
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A triangulation of data is used to again different views on the results, qualitative (minutes, documents, charts) and quantitative (records, metrics) approaches of data collection is need to provide a degree of reliability to the findings of case study [19 [20]. Also important to case studies is the data collection through interviews and observations. Archival data will definitely help the research for the project by looking at the original data [20].  

Qualitative Data Analysis


· Provides depth and detail : looks deeper than analyzing ranks and counts by recording attitudes, feelings and behaviors
· Creates openness: encouraging people to expand on their responses can open up new topic areas not initially considered
· Simulates people's individual experiences: a detailed picture can be built up about why people act in certain ways and their feelings about these actions
· Attempts to avoid pre-judgements: if used alongside quantitative data collection, it can explain why a particular response was given [18] [19] [20]


Quantitative research allows the researcher to measure and analyze data. The relationship between an independent and dependent variable is studied in detail. This is advantageous because the researcher is more objective about the findings of the research. Quantitative research can be used to test hypotheses in experiments because of its ability to measure data using statistics [19] [20].
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The methodology that will be used for the project is time boxing, this is the preferred methodology because it has the ability to break the project down into smaller parts (time boxed durations) also referred to as iterations [21]. Because the iterations are fixed and not flexible this means the project will end regardless of if the project is completely finished or not. Any outstanding work will then either be assigned the next iteration, or reprioritized at a later date. The iterations are normally set at a 30 day duration [21]. But these are flexible and can be done in a range of four weeks to a single day. By using time boxing methodology when every iteration is complete a meeting can be arranged with the customer so any new requirements or any changes they would like to make can be discussed before the start of the new iteration. Also by using time box mythology durations between meetings and target deadlines are shorter this is an advantage because there is less risk of slippage and error. Also the feedback from the customer is shorter so if any errors occur or changes they can be dealt with sooner [21] [22].




Time Box Model
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· People

· Project Sponsor/Knowledge Expert – John Williams – This person will provide all expert knowledge and test/critique the system
· Project Supervisor – Jeanette Adams – This person will provide help and advice throughout the project  

Application Packages

· Microsoft Word- All documentation will be created using this software for the project,
· Microsoft Project – This software will be used for all project planning and control
             
Programming Language

The biometric system can be developed using the programming language c# and visual basics, and a database.
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· Considerations will be taken of:
· Ethical issues
· Personal data used for something other than it advertised purpose.

· Privacy issues
· Who can access data?
· Misuse of personal data

· Public concern
· What happens to biometric data after the intended use is over
· Security of biometric data assured during transmission and storage [24]
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· The Institution and subjects must explicitly sign and agree to participate in this study.

· If data for other, not yet defined purposes is to be intended to use by the researcher additional separately signed forms will be provided to allow any participates the choice to allow the data to be used just strictly for current study or any possible further studies.  

· The researcher and study Institution will be regulated in a contract on Issues on confidentiality.

· Only the researcher and study Institution can access the data.

· All biometric data and assured data will be kept secure by only the researcher.

· All data will be erased after the intended use is over [24].
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Wed 29/11/17
Tue 12/12/17
Tue 12/12/17
‘Wed 13/12/17
Thu 14/12/17
Fri 15/12/17

Mon 18/12/17
Tue 19/12/17
‘Wed 20/12/17

Thu 21/12/17

~ | Finish
Tue 05/12/17
Tue 24/10/17
Tue 07/11/17

Mon 13/11/17
Tue 14/11/17
Wed 15/11/17

Thu16/11/17

Mon 20/11/17

Tue 21/11/17
Fri 24/11/17
Tue 28/11/17
Mon 11/12/17
Tue 12/12/17
‘Wed 13/12/17
Thu 14/12/17
Fri 15/12/17
Mon 18/12/17

Tue 19/12/17
‘Wed 20/12/17
Thu 21/12/17

Fri 22/12/17




