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ABSTRACT 

This project integrates the smart technology of a mobile device, the surrounding indoor 
IEEE 802.11 signals for positioning and a remote server (API) to process and store data. 

The integration of these various technologies, is achieved by the creation of an Android 
mobile application that allows the students of University of Portsmouth to prove their 
presence using just their mobile device. The device will exchange data with a remote 
server (API), which stores student attendance records. 

For the completion of the Android application, usability testing was conducted, providing 
crucial data that were analysed and evaluated. In light of this evaluation, positive and 
negative aspects of the application have been identified and discussed. 

Prior to the implementation of this project, research has been conducted on the already 
existing attendance system in order to eliminate as many drawbacks, using existing 
technology and taking into consideration the total cost of an actual setup of the new 
system. 

Keeping always in mind that the majority of the students have at least one smart android 
device,  the students using their smartphone, will be able to submit their presence using 
the new application. 

Page !  of !VII VII



Kyriakos Naziris, 671018

1. INTRODUCTION 
1.1 PROBLEM OVERVIEW 
In the past, attendance checking was nothing more than a call of a name. The professor 
used to call each student’s name, but once the number of students increased, it started to 
be a very time-consuming process. This process consisted of facial and voice 
recognition, and sometimes a recheck at the end of the session was necessary, which 
resulted to further wasted time. 

Checking student attendance in schools and universities is a very important task that 
needs to be done during each session. It does not only “force” the students in a way to 
attend the class (Chung, 2004) but, it is also a safety measure that is conducted 
Internationally by the majority of universities. 

The University of Portsmouth is currently using the “old-school” system of “pen & paper” 
and by scanning student ID’s through an RFID reader. Both of these systems work but 
they are not quite accurate as they not only allow cheating, but they are also time 
consuming and since most of the in-class sessions last for only one hour, a new method 
should be introduced to limit the wasted time. 

1.2 PROJECT AIMS 
The aims of this project are to examine the development process of an Android 
application and produce a conceptual system, so it can be developed further as a 
commercial product for the use of the client. 

The objectives of this work is the design and implementation of a classroom attendance 
detection application that eliminates as many drawbacks of the current university’s 
system, using existing technology and taking into account the total cost of the actual 
setup of the new system. 

The students using their smartphone, will be able to log into the mobile application using 
their existing MyPort username and password, and then register their device into the 
“New Smart System”. Once their device is registered, they will be able to prove their 
attendance by simply using their Android smartphone. 

1.3 PROJECT OBJECTIVES 
1. Evaluate various IEEE 802.11 attendance systems that already exist 

2. Conduct research and determine the systems requirements. 

3. Select a suitable software development life cycle methodology to develop the 
system.  

4. Select suitable software development tools for the mobile application. 

5. Select suitable software development tools for the web based dashboard. 

6. Integrate the mobile application, surrounding IEEE 802.11 beacons and API Server. 

7. Calibrate an IEEE 802.11 beacon to avoid any signals to be transmitted outside of a 
specific range. 
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8. Implement a smart positioning algorithm, that verifies if the student is in a class. 

9. Develop a web-based interface to have a visual representation of the database. 

10. Document the whole process of the project. 
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2. INTRODUCTION 
2.1 RESEARCH OVERVIEW  
This section examines the research has been conducted on different attendance 
systems' substance, examining the earliest until the most modern technologies and 
methods, used to monitor the attendance of individuals in the educational and 
professional sectors. Crucial investigation has been conducted as well, on hardware and 
software currently on the market, in order to make a clear decision on the tools which will 
be used on the implementation process.

2.2 HARDWARE  
Hardware for this kind of project is essential to track down, if the student is in the defined 
class. During the research process, various technologies have been considered to be 
used to solve the issue, but each one of them had its advantages and disadvantages that 
will be discussed below.

2.2.1 RFID TAGS 
RFID are little chips embedded inside a card that somehow makes everything “smart” or 
“trackable”. Most RFID called “Tags” make no use of a battery because, they draw power 
from whatever happens to be reading them, for example the popular contact-less credit 
cards which are classified as passive. These Tags only consist of a tiny antenna and an 
embedded CPU to process radio waves and a small amount of data storage which can 
be as much as a few KB in total (Violino, 2017). 

RFID systems are widely used on everyday credit card transactions or even to grand 
access into the University of Portsmouth Library. An RFID system consists of readers, 
tags, readers' controls and a software application to control and log into all the 
transitions. 

The drawbacks of using an RFID system, are the additional cost of the installation and 
the possibility of a faulty reader or tag which results into a non functional system. Also, 
the possibility of a student to damage or lose the tag needs to be considered very 
seriously (Violino, 2017).

2.2.2 FACIAL RECOGNITION
The idea of a facial recognition can impress many of us, since it needs no readers, no 
signals and no bulky tags, but instead just a camera and an algorithm which can 
recognise your face and sort everything out for you. But is it really that simple? Once I 
started getting deeper into the subject, I realised that this is not the most suitable solution 
“yet” for the following reasons: 

• Image Quality: The quality of the image can affect the running recognition algorithm, 
the better the image quality is, the better results it gets. So, high quality cameras are 
needed in every class, which is not an inexpensive way (Dutta, Veldhuis, R. N. J., & 
Spreeuwers, L. J., 2012). 

• Processing and Storage: “Processing every frame of a video is an enormous 
undertaking”. Usually, such systems make use of clusters of computers to share the 
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processing and storage workflow. This results to additional costs on computer 
resources and storage (Edgell, & Trimpe, 2017). 

• Privacy: Being recorded and having one's face stored on a database can be very 
frustrating and under the UK law it is illegal, if the person is not informed (Wall, 2017). 
Furthermore, The Guardian newspaper  announced a “Huge rise in hack attacks as 
cyber-criminals target small businesses”  (Smith, 2017). As we can see, even if the 
person is informed that they are being recorded, they will never know where those 
data can end up. 

• Accuracy: In the last few years we have seen several announcements stating that 
their facial recognition system achieved near-perfect accuracy ("Google: Our new 
system for recognizing faces is the best one ever", 2017), but those tests performed 
on a very limited dataset of human faces with only 13,000 faces. Ira Kemelmacher-
Shlizerman, a UW assistant professor of computer science also mentioned that, “We 
can’t just test it on a very small scale and say it works perfectly”. Another important 
research has been made by a team of the University of Washington, which challenged 
facial recognition teams to download a dataset with 690,752 unique individuals and 
test their algorithm ("LFW Face Database", 2017). Figure 1 represents a sample of 
the performance test, which illustrates that Google’s FaceNet took the lead with 
accuracy reaching 75% ("MegaFace - Identification Results", 2017).  
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2.2.3 BLUETOOTH 
Bluetooth is a wireless technology standard for exchanging data over short distances, 
using short wavelengths UHF radio waves. Bluetooth transmits in the ISM band from 
2402 - 2483.5 MHz also known as the 2.4 GHz licence free short-range radio frequency 
band ("Bluetooth Technology Website", 2017). It was invented by the Ericsson company 
back in 1994 as a wireless alternative to RS-232 data cables. It was not until 1997, when 
Jim Karthik made the communication between two portable devices possible using the 
Ericsson Technology, which is known to us today. 

Bluetooth can transfer in low speed data such as audio, images and videos in a short 
range distance up to 60m - 100m. It is an interference resistant communication, but 
having a connection constantly active can really affect the power consumption of the 
transmitter and the receiver (O’Sullivan, 2015). 

Bluetooth can be a useful and effective solution for a short range distance classes, but in 
cases where the entire area of a certain lecture room needs to be covered, bluetooth is 
not the best option. 

2.2.4 IEEE 802.11 
IEEE 802.11 or Wi-Fi, which stands for wireless fidelity are exactly the same thing. It is a 
popular technology used to connect multiple devices together without the need of cables 
(Baker, 2017). Wi-Fi is nowadays widely used on many portable devices, such as 
smartphones, laptops, tablets and the list keeps increasing day by day.  It makes use of 
the 2.4 GHz licence free radio frequency and it allows “unlimited” simultaneous 
connections (Zaphyr, 2017). In addition, Wi-Fi network range can be easily extended 
using a Wi-Fi AP as a repeater. 

The University of Portsmouth has already got its own Wi-Fi network installed and every 
class has at least one Wi-Fi AP to serve the students and staff. So by bearing that in 
mind, using the Wi-Fi technology in my project will not only reduce the cost of the 
implementation, but it will also be easy for the university to adopt the new system in 
future, since the possible changes will be minimal. 

Furthermore, Wi-Fi nowadays is the key to marketing. People are obsessed with Wi-Fi, 
they feel the urge to be connected on a Wi-Fi network all day long, even if they do not 
clearly understand what Wi-Fi is (Wheeldon, 2017). Also, a Cisco’s research show that 
37% of people are willing to accept advertisements that might be irrelevant to them in 
order to grant access on a Wi-Fi network (Taylor, Young, & Noronha, 2012). 

Finally, one of the disadvantages of the Wi-Fi technology is the indoor positioning 
accuracy. We know from fact that Wi-Fi signal can be measured by strength and not by 
distance. But researchers around the world like Atreyi Bose and Chuan Heng Foh, came 
up with a new model making indoor wifi positioning systems possible. It is worth to be 
mentioned that their model is not perfect but quite close to reality, where the difference of 
the calculated and the actual distance to be approximately around 2.3m to 2.9 m 
difference (Atreyi Bose, & Chuan Heng Foh, 2007). 
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2.3 SIMILAR SYSTEMS  
A remote attendance detection system has been implemented in the past either as a 
commercial product or as a DIY project, each one of them was using different 
technologies, algorithms and features. On the following section a brief overview is given 
of several implementations with different technologies and compare them in every 
possible aspect. 

2.3.1 BLUETOOTH ATTENDANCE  
Mihir Dhkan created a similar application which is available now on the Android Market 
(Dhakan, 2017) that makes use of the Bluetooth technology. Mihir’s idea is quite straight 
forward and can be divided into three steps: 

• At the beginning, the software should be installed on the professor’s device and in the 
very first step, the student needs to register their device by making their bluetooth 
devices discoverable. Then the software on the professor’s device scans for those 
devices and creates a list. 

• Later on, in every class the students should make their bluetooth devices 
discoverable again so the instructor can scan the area and check compared to the 
initial student list, who is absent. 

• At the end of the session, the instructor can export the results as a CSV or XLS file. 

2.3.2 AUTO ATTENDANCE  
Mahvish Nasir came up with a very interesting idea, as his final year project. The Auto 
Attendance Face Recognition software with a combination of a High Quality camera, can 
detect every single face in the class and even distinguish the faces that should not be 
there (Nasir, 2017). 

The Auto Attendance project needs an initial database with all the student faces, and the 
classes they belong to, in order to reach its full potentials. Then on every session the 
system scans all the faces that appear on the camera one by one, and compares them to 
the already registered ones. If the running algorithm returns a match, then the student’s 
status is recorded as present. 

2.3.3 SMART ATTENDANCE MANAGEMENT SYSTEM 
Sukanta Biswas, an application development analyst came up with an idea identical to 
the Mihir’s. But instead of using the Bluetooth technology, he makes use of the Android 
embedded Wi-Fi chip (Biswas, 2017). The concept is quite similar to the Bluetooth 
Attendance as it makes the professor’s device act as a Wi-Fi AP,  where the attendees of 
the session have to connect on it using the provided pass key. Then, the software will 
compare the students’ Wi-Fi MAC addresses to a list of registered devices and return the 
results on the screen. 
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2.4 SIMILAR SYSTEMS EVALUATION 
To conclude, based on the research I have discussed above, I decided to use the Wi-Fi 
technology for the following reasons: 

• The cost for Facial recognition or RFID system is quite high for a mid-sized business 
like the University of Portsmouth. On the other hand, as it has already been said, the 
university has already setup a Wi-Fi network so there is not need for additional 
expenses. 

• The Wi-Fi technology is not only a low cost solution but it also has high accuracy 
results compared to the facial recognition. It has almost the same accuracy results of 
a Bluetooth system but it is not limited to a short range frequency. 

• In addition, the Wi-Fi technology does not breach any ethical issues like the facial 
recognition. No personal details will be transmitted or stored anywhere during the 
registration process. 

• Finally, Wi-Fi stands out from all the other technologies for marketing reasons 
because, as Joe Chernov states “Good marketing makes the company look smart. 
Great marketing makes the customer feel smart.” 
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3. TECHNICAL APPROACH AND DESIGN 

This section explains crucial project management methodologies that were used for the 
completion of the project. Having in mind the undertaken research and discussions that 
have been mentioned above, the project’s specifications, technical decisions about the 
tools and the technologies that were used during the implementation, as well as the 
target devices and the final design of the application will be discussed and analysed in 
the following subsections. 

3.1 PLANNING AND PROJECT TIMELINE 
As Basil S. Walsh suggested “If you don't know where you are going, how can you expect 
to get there?” a decent planning for organising the project’s tasks and personal deadlines 
was needed. For the advantage of a good time management, the project has been 
divided into several parts, including the scheduled supervisor meeting approximately 
once a week for providing updates or feedback about the current implementation 
process. 

The parts that the project was divided into, can be found below in more detail: 

1. Literature Review 
This part was one of the most important stages of the project. The research that 
has been undertaken on different technologies and several implementations 
carried out by other researches, not only saved valuable time but it also allowed 
the collection of the requirements of the system. 

2. Design 
The design stage involved the selection of the tools and technologies necessary 
for the implementation, the declaration of the methodologies and the techniques 
among others, design the architecture of the system and finally design prototypes 
of each screen of the application. This stage sets the boundaries and sets up the 
workstation of the actual implication process. 

3.  Implementation 
The implementation phase puts all the pieces together considering all the research 
that has been previously conducted and involves the development of the final 
proposed product. 

4. Testing and Evaluation 
This stage is carried out at the beginning of the implementation process as well as 
at the end of the implementation. The testing was conducted by the developer as 
well as by the supervisor. The testing process brought in sight minor bug fixes and 
future improvements. 

5. Final Project Report 
The final stage of the project involved the composition of the report going through 
every single aspect that was carried out during the implementation process. In this 
report, essential results have been obtained and evaluated followed by a final 
conclusion. 

The project’s plan can be found in the Appendix D. 
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3.2 IMPLEMENTATION APPROACH 
The implementation stage was divided into several parts as well. These stages involved 
the clarification of the requirements, the initial prototyping of the system, the 
implementation based on the requirements and initial prototypes, as well as the testing 
and evaluation of the final product. Finally, all the decisions made have been analysed 
and explanations have been provided discussing the tools selected and the tools that 
have been rejected. 

3.2.1 SPECIFICATION 
 “WiAttend” aims to become a must have application for the students of the University of 
Portsmouth that will allow them to prove their presence in the class by using their Android 
device. Also, this application should not be limited into functionality, it should allow future 
improvements and the code structure should be easily maintained. Due to time 
constraints, the project’s functionality has been divided into XX stages for now: 

• The first stage involved the registration of the user’s device with the university’s 
system. By registering the user’s device, possible false presence submissions will be 
eliminated and the security of the system will be empowered. 

• The next stage involved the core function of the project which is the collection of data 
that will be analysed and determined if the student is in the right class on time and 
then record the presence accordingly. This function involves several methods of data 
collection and data analysation using mathematical formulas. 

• Another crucial stage is the ability to inform the personal tutor in case the student can 
not make it to class on a specific day. The application should allow the student to 
send an e-mail to the personal tutor informing them about their absence through the 
application 

• Added to the core functionality, a calendar has been considered as a useful 
requirement which allows the student to view the provided by the university session’s 
schedule on the “WiAttend” app. Such functionality can be considered as useful, since 
the student will not need anything other than that. 

• Last but not least, the interface plays an important role into the whole project. An 
approachable interface to students is necessary for this kind of application, since it 
targets both students with IT background and students with no IT knowledge at all. 
The satisfaction of the user while using the “WiAttend” app is a mandatory key for the 
project’s success. 

The features requirements that have been mentioned above have also been divided into 
technical and design ones. The technical requirements involve the functional and non-
functional requirements of the project. The design requirements include the attributes that 
have been taken into consideration during the research, on how to develop a user 
friendly application. The requirements have been categorised and listed below: 
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Technical requirements: 

• Registering Devices 
The application should require by the user to register at most one single device into 
the university’s system. This security measure disallows multiple or false entries 
into the system which can lead to false records, or even cheating the system. 

• Smart scanning/positioning algorithm 
In order to prove the students' presence into the class an algorithm should be 
running that collects and analyses data and determines the students' positioning at 
a specific time. 

• Presence Submission 
Upon positioning determination, the system should update the system's database 
and mark the student as present if is indeed in the class. 

• Calendar View 
The user should be able to load an .ICS file through a live link into the application. 
Once the file is loaded, the calendar entries are shown in a classic calendar style 
interface for better user experience. This feature is partially functional. The idea 
was to load the student’s calendar directly from the MyPort account, but because of 
the lack of MyPort’s API, it has been decided to load the .ICS file from a live link. 
The feature can be fully functional on future iterations. 

• Additional sample future improvements. 
The application includes sample features that can be implemented in future 
iterations. These features are not fully functional and the data they contain are for 
demonstration reasons only. The features allow the student to view personal details 
currently on the university’s server, the marks that have been achieved on various 
modules, as well as the key dates of the university. 

• Remove device from the system 
The user can remove the android device’s records from the system at any time. 
This feature can be useful in case the user would like to use a new device or just to 
completely disable the remote attendance system. 

Design requirements: 

• Ease of use UI 
The key for an easy to use UI is to design it in a way that no guidelines will be 
required to use it in its full potentials. The UI experience should be as simple as it 
can get, without the need of a user manual for further explanation. 

• Prevention of unexpected errors 
In general “WiAttend” is collecting data, but collecting false data automatically 
makes the project useless.In order to ensure that no unexpected errors will occur, 
the UI should prevent the user from making any changes during crucial data 
processing. This safety measure does not eliminate the possible errors but it 
reduces the possibilities to a high percentage scale. 
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• Usage of UoP colour palette 

“WiAttend” is intended to be used by the University of Portsmouth. So the colour 
palette should be similar to the UoP’s. This not only makes the application more 
adoptable but it also makes it look “good”, which is one of the key elements in the 
mobile app development area. 

• Well informed pop-ups 
As has already been foretold, no written guidelines should be required for the use 
of the application. One of the most important aspects to achieve that goal is to have 
well informative pop-ups that can guide the user during the usage of the 
application. This will not only reduce the errors' possibilities but it can also make the 
user’s experience more enjoyable. 

• Avoidance of gestures and special effects  
In order to keep the user’s experience to a high standard, special effects and 
gestures have been avoided. These effects might look “good” but at the same time 
they are “memory hungry”. Saving the processing resources of the targeted device 
leaves space for additional features and improvements that are more useful than a 
looking-good colourful effect on the screen. 

3.2.2 TOOLS AND TECHNOLOGIES 
i. Software Platform 

The chosen platform for the implementation of this project was a one-way option. Based 
on the NetMarketShare the most popular mobile platforms are Android that reaches up to 
62.94% of popularity, and right behind it is the iOS with 33.39% (Netmarketshare, 2017). 
Although, due to the fact that there is no public API on the iOS platform that gives direct 
access to iPhones Wi-Fi chip to scan nearby Wi-Fi networks (Technical Q&A QA1942, 
2017), Android platform was the final decision. 

ii.Targeted Devices 

Based on the AppBrain’s graph the most common Android API Levels are 14-25 
(AppBrain, 2017). By excluding older API levels does not makes much of a difference 
since, it takes out just the 2% of the Android popularity. Furthermore, older API’s are not 
supported anymore by the Android community so the security risk can be high. 

iii.Portrait Orientation 

Due to time constraints, it was decided that the application would run only on portrait 
mode. This decision was made to reduce possible errors due to the fact that “Some 
device configurations can change during runtime (such as screen orientation, keyboard 
availability, and language). When such a change occurs, Android restarts the running 
Activity (onDestroy() is called, followed by onCreate())" (Android Developers, 2017). In 
addition, such functionality was not considered as mandatory, but there is always the 
possibility to be added in the future. 

iv. Hybrid (Cordova) vs Native 

Choosing between a native and a hybrid app was one of the most important decisions 
during the implementation. A native app can offer better performance and easier access 
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to built-in device's capabilities. On the other hand, hybrid apps offer lower cost of 
development and they need lower requirements (Marszałek, 2015). Furthermore, hybrid 
apps use cross-compatible technologies like HTML, CSS, Javascript etc. which are 
familiar technologies and no time is needed to be spent on learning new languages. Also, 
a hybrid app can be adopted on different platforms like iOS and Windows without any 
further changes into the code. Based on the facts that have been discussed above, 
Cordova has been selected to be used. 

v.Ionic vs Xamarin Framework 

Both Ionic and Xamarin can be useful to develop a hybrid interactive app but each one of 
them has its own pros and cons. Xamarin needs a licence that costs $1000 per year per 
developer (Xamarin, 2017), it takes time and needs a lot of patience to debug, 
nevertheless it offers many features and it is also easy to maintain. Besides that, Ionic is 
an open-source framework licensed under MIT and it is known for its ease of use and 
rapid development features. The benefit of using Ionic is that it offers average user 
experience and it is not suitable for complex apps (Malhotra, 2016). Ionic was the chosen 
framework due to the open-source availability and the rapid development features that it 
offers. 

vi.HTML5 and AngularJS 

The core languages for the project implementation have been determined to be HTML 
and AngularJS. Ionic framework makes use of HTML5 for the UI environment and then 
AngularJS takes over all the functional environment. “This process can be called MVVM 
(Model View View-Model) where Models talk to View Model objects through something 
called the $scope object, which listen for changes to the Models. These can then be 
delivered and rendered by theView, which is the HTML that expresses the code“ (Conrad, 
2012). 

vii.Software Equipment 

For the implementation of the project, several tools needed to be used in order to fulfil 
every aspect of the preset requirements. Some of the tools were not really necessary but 
they made the implementation process much easier. 

• Cordova version 6.5.0, which wraps the HTML/Javascript app into native container 
that allows access to the device functions (Apache, 2017). 

• Ionic framework is offered in two versions. Ionic v2 which is the latest one, provides 
everything that Ionic v1 offers, with a much more flexible framework, but it lacks on 
plugins compatibility since it is a brand new version. Ionic v1 on the other hand, is 
an older version but, the majority of plugins are fully supported and the internet had 
plenty of documentations and problem solving solutions for any kind of issue that 
has been faced (Ionic, 2017). 

• Ionic Creator has been used for the creation of the UI prototypes. The creator is 
provided for free by the Ionic Team but with limited features. A paid subscription 
was also available but it has been avoided since low cost is one of the project’s 
objectives. 

• Sublime Text v2 has also been used for the coding part. Sublime is a lightweight 
text editor that supports a huge list of coding languages (Sublime Text, 2017). 
Since this project deals with several different languages, Sublime fulfilled the 
project’s needs and no additional text editors were needed. 
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• Pixelmator has been used for the creation and modification of several graphic 

contents that were required by the UI (Pixelmator, 2017). 
• MS Visio has been used for the creation of all the demonstration diagrams 

(Microsoft, 2017). 

viii.Cordova Plugins Equipment 

As it has already been said, Cordova is a platform that gains access to the Android 
environment using several plugins. For the implementation of this project the following 
plug-ins have been used: 

• Ionic Calendar directive gave to the application a shiny taste of a calendar and 
allowed the visualisation of the .ICS file on the screen (twinssbc, 2016). 

• iCal Parser script written by Carl Saggs based on JavaScript helped the .ICS file 
processing and exported the data into a format that can be readable by the Ionic 
Calendar Directive (Saggs, 2012). In order to achieve that, minor modifications 
were needed. 

• Wi-Fi Wizard plugin allows the WiFi management on Cordova based applications 
(Apache, 2015). This plugin has been used for scanning surrounding Wi-Fi 
networks.  

• Cordova File Transfer allows the download of external file into the device (Cordova, 
2016). The plugin has been used for downloading the .ICS file from live links. 

• Mohamed Sarah released the MacAddress plugin that helps to export the device 
MAC Address in a text format that has been used for the device registration (Salah, 
2014). 

• Angular MD5 plugin has also been used to encrypting the exchanged data for 
better security reasons (gdi2290, 2016). 

• RandomUser.Me API has been used to generate random user data. This is “a free, 
open-source API for generating random user data. Like Lorem Ipsum, but for 
people” (RandomUser.Me, 2017). 

ix.Remote API Server Tools: 

The application is a third-party system that exchanges data with the already existing 
university’s system. For security reasons UoP does not provide any access to the 
existing system, so a demo system needed to be implemented to test and evaluate the 
project's functionality. The server is considered to run a MySQL server service for storage 
purposes and an Apache Service to handle all the application's requests. “WiAttend” is 
designed to send data into the API Server for processing, the server processes the data 
and replies back to the device with a successful or unsuccessful status according to the 
processing output. 

• For the database decision there was not much to consider, since university's 
servers make use of the MySQL and one of the objectives of the project was to be 
easily adoptive. It can be considered that this was another one-way option. If that 
was not the case, MySQL would still be the choice because it is widely used for this 
kind of implementations and it provides massive security measures. It is also an up 
to date database system (MySQL, 2017) and it has very good documentation 
available to guide the implementation through every single step. 
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• For the database design MySQL Workbench was used since it provides an easy to 

use platform with all the necessary tools for High-End database projects (MySQL, 
2017). 

• For the server side processing PHP was decided to be used. The reasons behind 
this decision is that it allows easy access to the MySQL service and there are 
plenty of resources on how to integrate an Ionic app with it (Masteringionic, 2016). 

3.2.3 CHOSEN METHODOLOGY 
A Methodology is the framework which is going to be used to structure, plan and control 
the development process of a system (Chowdhury & Huda, 2011). Making the right 
decision for the chosen methodology is a crucial task because it does not only provide 
planning guidelines to follow for the completion of the project, but it also includes 
techniques, models and tools that can speed up the development process; it can help to 
deliver the product on time and it reduces the risk of failure. 

 
Incremental development methods are very beneficial for small to mid-sized individual 
projects that require their completion in a short period of time. These methods are similar 
to the waterfall model but in addition it allows backtracking (Van Cauwenberghe). 
Backtracking makes changes to the initial design possible if it is required, which is not 
possible with waterfall. The model works in sprints and each sprint involves a specific 
feature or a group of similar features. Each sprint can last from one to two weeks and at 
the end of each sprint testing and evaluation are required. This methodology makes the 
client have direct interaction with the product because, the client can be the one who 
tests the product and gives back to the developer recommendations to evaluate on the 
next sprints (Panoptic Development). This approach offers a very good impact on the 
project's process because it ensures that the product will fulfil the clients' requirements 
and expectations to a maximum level. 
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For the “WiAttend” development, the Feature Driven Development (FDD) methodology 
has been selected as it is an Iterative and Incremental Development process that allows 
feedback to be given from the supervisor/client on each iteration. Based on that 
feedback, modifications on the initial design can be possible and it ensures at the end of 
the development process that the supervisor/client is pleased with the final outcome. 

3.2.4 SYSTEM DESIGN 
i. System Architecture Design 

Technically, the UI that is designed using the Ionic framework can be called a WebView 
that occupies the entire screen and runs in the native container. The operating system 
which in this case is Android uses the same Native container and with that combination, 
Cordova can grant access into the device’s services and input using different plugins. 
Figure 3 represents an image graph on how Cordova interacts with the device’s 
Operating System. 

In this case, using the Wi-Fi Wizard plugin the application is granting access into the Wi-
Fi chip and it creates a list with the surrounding Wi-Fi networks. Then along with the 
user’s identification details (encoded) they are sent to the Remote API Server for 
processing and the device is waiting for the server’s respond. Once the data are 
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processed, the server updates the MySQL database and a response is sent over to the 
device to inform the user about the results. A web-based dashboard has also been 
considered for implementation, which allows an overview of certain data on the database 
to be inspected during the project demonstration. 

ii.Application UI Design 

According to the design requirements, the UI should be user-friendly and easy to 
navigate through all the functionalities that have been discussed previously in this report, 
without the need of any written manual. The UI has been decided to be implemented into 
7 different pages including the home dashboard. The pages are as follows: 

1. The dashboard that includes the navigation menu for all the application’s features. 

2. The calendar page, where the calendar UI directive is implemented. 

3. The attendance page, where the presence submission can be made. 

4. A page that includes the student’s marks. 

5. A page that contains the student’s personal details. 

6. The “Key Dates” page, which redirects into the key dates web page of the UoP. 

7. Finally, the “Preferences” page where the student can register the device on the API 
Server or to enable the calendar feature. 

The figures below are going through every single page that has been designed for the 
“WiAttend” application, along with explanations on why they have been designed in that 
way and the requirements they served. 

The initial design of the home page required the user 
to tap the menu button on top left corner to bring up 
the navigation menu so the user can navigate through 
the application's features. This method though showed 
that the device was using more memory resources 
because of the default Ionic’s animations and also it 
was not as user friendly as the initial specifications 
required. After a lot of consideration, a new design 
was implemented. 
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This new home page is the first screen that the user 
sees once the application is loaded on the device. It 
consists of a grid of 6 buttons that can be used 
immediately without the need of loading another menu 
page or any animations that can stress the memory 
resources of the device. This method does not only 
make the UI user friendly as required, but it also gives 
a taste of a well organised menu. 

 

 

The calendar page allows the user to navigate 
through the present calendar events. The top status 
bar consists of a home button that returns the user 
back to the dashboard, the name, year, day of the 
month, a button that returns the user to today’s date 
and a refresh button that reloads the .ICS file. 

On the upper half of the screen the user has the 
ability to swipe left or right to change the page/month 
on the calendar View. Also, by tapping on any date on 
the calendar, the events of that day are loaded on the 
lower half of the screen which is the event list. 
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The attendance page is the core View of the application 
but it consists only of 3 buttons. 

• The checking button that requires the user to tap 
and hold for a few seconds in order to activate it. 

• The report absent button that loads up the device’s 
default email client to send an email to the tutor. 

• The rescan AP’s button, which rescans the area for 
Wi-Fi networks. 

At the end of the page a few lines of notes inform the 
user on how this View works. 

The “My Marks” page includes the student’s course 
title on the upper centre of the screen and underneath 
several tables follow with the modules that are 
included in the course along with the student’s 
achieved mark. The design of this page is quite simple 
since it is for demonstration purposes only. 
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The “My Details” page has a banner on the upper 
section of the screen that includes an avatar image, 
the full name and the studied course of the student. 
Underneath, a table of the rest personal details of the 
student follows. This page will also be implemented 
for demonstration purposes only, so the details 
illustrated are invalid and were taken from the 
RandomUser.Me API. 

The “Key Dates” page is a simple view, that loads in 
an inner frame, the Key Dates web page of the 
University of Portsmouth. There is no special 
functionality here. The user can navigate through the 
web page as in a normal browser. 
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Finally, through the “Preferences” page the user can 
register/unregister the device on the system to enable/
disable the check-in feature. By taping on the switch 
while the check-in feature is disabled, a redirection to 
a login page appears. Figure XX, describes the design 
of the login page. 

In addition, on this page the user can enable/disable 
the calendar feature. To do so, the user is required to 
enter the link of the .ICS file on the text field and then 
tap on the toggle switch to enable it. 

At the bottom of the page, there is a button which 
allows the user to email the developer of the 
“WiAttend” application and share thoughts or possible 
bugs. 

At the very top of the Login page there is an “X” 
button on the status bar which returns to the 
preferences page. Underneath the status bar, two 
textfields are added, which require from the students 
to enter their username and password and submit 
them to the API Server for verification, to register their 
device and enable the check-in feature. If the 
verification succeeds, the switch on the “Preferences” 
page opens. 
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If the user for any reason decides to disable the 
check-in feature, a tap on the switch is required and a 
prompt pop-up is shown on the screen. The pop-up 
requires from the user to confirm that decision by 
taping on the ‘OK’ button, or cancel to keep the 
current settings. 

By taping on the ‘OK’ button, the device will 
automatically be deleted from the server database 
and switch the toggle off. 

During certain procedures, notifications are required 
to inform the user on the success or the failure of a 
process, as well as general warnings. The 
notification pop-up consists of a title, an icon which 
visualises the notification’s status and at the end a 
description of the notification. All the elements of the 
notification are dynamically changed according to 
the needs of the application. 
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viii.Dashboard Web Page Design 

For demonstration purposes a live database overview was needed. The reason for that 
was to demonstrate the changes that occur into the system when a student for example 
attempts to submit a presence. The Dashboard web page was required to show details 
about: 

• When a student registers a device into the system 

• The total number of absences that each student has 

• The total number of the enrolled students of each Unit 

• The list of total classes and their assigned Access Points in each class. 

For the design of the dashboard no special requirements were needed because as it has 
already been said this is for demonstration reasons only. In order to save some time and 
effort that can be really useful in different aspects of the project, bootstrap has been 
decided  to be used for the UI. The figure go through all the screens' prototypes along 
with some explanation. 

As it can distinguished from the prototypes 
the web page is consisted of 5 pages. Each 

page includes a 4-button menu on the 
upper half of the screen and on the other 

half, a table with the fetched data  that has 
been discussed above from the database. 
No further details will be given since its not 

related to the Mobile Application 
Development. Screenshots of each 

implemented page can be found on the 
Appendix B.
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ix.Database Design

The majority of the “WiAttend” features are based on the data that are fetched from a 
database. For the implementation of the application no database was given, so a new 
one needed to be designed and act as the UoP’s current database system. Using that 
database the application can send, receive and process required data for each feature of 
the new system. Since, this database is for demonstration and testing purposes and not 
an actual database that will be used in the feature, the design is focused more on the 
needed by the “WiAttend” application data and not on the data that an actual attendance 
monitor system needs. The database design can be found on the Appendix C. 

x.The name of the App 

The name of app came up by putting together two words, Wi-Fi and Attendance. Wi-FI 
because of the technology it is using, and Attend because of the functionality it provides. 
By putting those two words together and a slight modification on the pronunciation of 
those words, “WiAttend” came up.
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5. IMPLEMENTATION 
5.1 IMPLEMENTATION OVERVIEW 
According to the chosen methodology that has been discussed on section 3.2.3, it allows 
the implementation of the project to be divided into sprints that last one or two weeks 
each. The implementation process has been divided into 5 iterations and each iteration 
includes testing and evaluation. 

The software of the project is structured into 4 different parts: 

• The actual “WiAttend” Application which acts as a client to send, receive data and 
inform the user about the outcome of the requested function. 

• The Database that keeps the data organised, so the system’s functions knows exactly 
where to look for the requested data. 

• The Custom API that is the “man-in-the-middle” that sends and receives data from the 
mobile application to the database server. 

• The Dashboard Web Page that shows an overview of the Database. 

5.2 ITERATION ONE 
The initial iteration of the project, involves the preparatory work for the future iterations 
which covers the installation of the Apache Cordova, producing the application UI by 
following the initial prototypes using the Ionic creator, populate the database and finally 
set up the API Server.

5.2.1 SETTING UP APACHE CORDOVA 
By following the documentation manual of the Apache Cordova the installation took 
several minutes. The installation involves the use of several command lines on the 
terminal, and the creation of a directory that will house all the required files that have 
been created on the future iterations. 

5.2.2 CREATING AND POPULATING THE DATABASE 
As it has already been discussed, a database for the system is required for future 
features. By the end of this step, a small database was created and populated with 
random data. The database was created based on the initial database design that was 
produced on the initial database prototype on section 3.2.4. The source code of the 
database is located inside the CD-ROM that is attached to the report. 

5.2.3 PRODUCING THE UI OF THE MOBILE APPLICATION 
Ionic framework provides its users a WYSIWYG creator that makes the creation of the UI 
of any app simpler. The creator provides the developer with a list of elements such as 
text boxes, labels and buttons which can be dragged and dropped on to the preferred 
position of the phone’s screen and then, can be exported into the Cordova directory that 
has been created in the previous section for further development of the functionality. 
Following the prototypes that have been previously discussed on the section 3.2.4 the UI 
of the application was produced and imported into the Cordova directory for the next 
iteration. Screenshots of each page can be found on the Appendix A. 
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5.2.4 TESTING 
At the end of the first iteration, the Cordova environment was ready for further 
development and the UI of the application was in a working condition allowing the user to 
navigate through all the specified pages that have been created. In addition, the 
database was ready to be used on future iterations. On the next iteration, partial 
functionality will be given to application. 
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5.3 ITERATION TWO 
The second iteration covers the device registration with the system, which includes the 
integration of the “WiAttend” application with the API Server. In addition, during this 
iteration the demo pages “My Marks” and “My Details” were implemented as-well. 

5.3.1 REGISTERING THE DEVICE 
The registration process involves a series of procedures and data verification. At the 
begging, the user navigates to the “Preferences” pages and taps on the “Registering 
Device” toggle. Then a login page appears that asks from the user to enter the username 
and password. On submit, the entered details along with the device Wi-Fi Mac address 
are sent to the API Server. The Server then confirms that the entered data are correct, 
and inserts a new row into the Tokens table of the database. At the end of this procedure 
the device is registered and a Token/Hash is generated and stored on the device. If the 
entered details are incorrect then the user is automatically redirected into the 
“Preferences” page. It is also worth mentioning that during the data exchange process 
with the server, MD5 encryption has been used in order to encrypt all the exchanged 
data. By encrypting the data, the system ensures the security and the integrity of the 
sensitive data provided by the user. 

It has been proven that MD5 encryption is no longer secure which results to the data  
being exposed when sent over the network (Brown, 2013). An alternative safer way to 
encrypt data during an exchange is by using the well known HTTPS/SSL tunnelling. This 
method though, involves the purchasing of signed SSL certificate, which costs about 
£180 according to GoDaddy.com (GoDaddy, 2017). Since “WiAttend” is a conceptual 
project, MD5 encryption has been used to simulate the encryption, but it is strictly not 
recommended. 

The figure 16 illustrates a diagram that explains the registration process in action.
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5.3.2 MY MARKS PAGE 
For this page a JSON File has been created that has a list of different courses along with 
their modules. When the user loads the “My Marks” page, a random course is selected, 
and its modules are listed in a table each along with a random number that represents 
the achieved mark on that module. None of the displayed data are valid, the data are 
shown there just for demonstration, and the reason is to show the easy expendability of 
the “WiAttend” application. 

5.3.3 MY DETAILS PAGE 
At the end of the second iteration, the system was able to register a device with the API 
Server and update the database records. In addition, random data could be generated for 
the pages “My Marks” and “My Details” using custom JavaScript/JSON scripts and the 
RandomUser.Me API.

5.3.4 TESTING 
At the end of the second iteration, the system was able to register a device with the API 
Server and update the database records. In addition, random data could be generated for 
the pages “My Marks” and “My Details” using custom JavaScript/JSON scripts and the 
RandomUser.Me API.
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5.4 ITERATION THREE 
The third iteration covers the calendar feature, which involves the download of an 
external calendar file, processing the file and outputting the calendar events on the UI. In 
reality, instead of providing a link with the calendar file, the calendar could be 
downloaded automatically when the user logins into the system. As has been already 
mentioned above, no API was provided by the UoP, so in this case the calendar file will 
need to be manually imported into the “WiAttend” application. 

5.4.1 DOWNLOADING THE ICAL FILE 
The first step was to download the iCal file into the device’s storage which was quite 
simple. The complicated part of this step was the security measures that were 
implemented on the background of this process to prevent any possible endless loops or 
importing a malicious file. The security measures taken were as follows: 

• The initial step requires from the user to enter a link to the iCal file. The app then 
check whether the provided file is reachable. 

• Then it checks whether the file is in an .ics format 

• Once the validations are passed, the file is downloaded and a random name is given 
to the downloaded file. This measures is not eliminating but is reducing the chances 
of the file to be trackable into the system. In addition the file is downloaded into a 
read-only directory and is inaccessible by the user. 

• Finally, once the file is downloaded the Calendar feature in the preferences page 
turns on and the user is now able to load the Calendar page. 

It is worth to be mentioned that, the user can disable/delete the calendar file at any time 
by switching the Calendar toggle in the “Preferences” page off. Figure 17 represents the 
background process diagram  of the calendar feature. 
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5.4.2 SETTING UP THE CALENDAR DIRECTIVE/UI 
The set up process was quite straight forward due to the installation guidelines provided 
by the developer. The installation involved copying required files and directories into the 
“WiAttend” Cordova environment and minimal modifications into the index.html page of 
the Ionic interface. According to the structure of this plugin, a list of events has to be 
imported into the $scope.loadEvents functions. In this case the events are located into 
the downloaded iCal file, so a new function must be added to read the events from the 
file and put them in a list so the $scope.loadEvents function can read them. 

5.4.3 ICAL PARSER FUNCTION 
The aim of this step is the creation of the function that reads the calendar events from the 
iCal file. Luckily, Carl Saggs published a JavaScript file that does exactly what this project 
needs which is called iCal Parser. One issue that had to be resolved is that the iCal file 
that can be downloaded from MyPort, in each row of event includes the timezone. The 
Carl’s script though could not recognise the timezone line, so a minor modification 
needed to be made so the iCal Parser could ignore that line. The timezone line for this 
project is not really required since it is a UK based application, and by default it is known 
that the UoP API Server is using the GMT London TimeZone. Figure 18, illustrates the 
structure of on iCal event.

As it can be distinguished, DTSTART and DTEND includes the TimeZone tag, which 
needs to be ignored by the iCal Parser. By ignoring those TimeZone tags, the event 
should be read as follows:
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- TimeZone tag 

- Event Details 

- End of the Event 

Figure 18 - Structure of an iCal event

Figure 19 - Required Structure of the iCal event
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The modification was quite simple; it needed just one line to be included that removes 
everything after the semicolon on the DTSTART and DTEND sections. The line type = 
type.split(‘;’)[0]; did actually work. The figure 20 shows a snippet of the modified code.

At the end of the iCal Parser script, a list of all the events is generated for further 
processing.

5.4.4 LOADING THE CALENDAR EVENTS 
Now that the calendar interface is ready, the iCal file is able to be downloaded and 
processed into the right format to be read by the Calendar plugin. What remains is to put 
everything together. At the beginning, the interface is loaded and the user is required to 
tap the reload button on the screen to load the events. The reload button calls the iCal 
Parser that reads the iCal file and outputs a list of events. That list is imported into the 
calendar interface, and the events can be seen on the screen. The functionality of this 
feature it can be distinguished from the figures 21 and 22. 
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Figure 20 - Modified Code Snippet

Figure 21 - Calendar UI Screenshot
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5.4.5 TESTING 
At the end of the fourth iteration, testing was conducted and the calendar feature was in a 
working condition as planned. This iteration was successfully completed but it did not end 
on time. The modifications on the iCal Parser script took more than the expected time. 
The reason of the delay was that it needed to completely understand every single line of 
the script in order to adjust it to the project’s requirements. 
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5.5 ITERATION FOUR 
The fourth iteration covers the implementation of the core feature of the project, which is 
the summation of the student presence. This section covers the algorithm and the steps 
that were followed during the implementation.

5.5.1 PRESENCE SUBMISSION ALGORITHM 
The submission process begins with the device scanning the surrounding area for Wi-Fi 
networks. Once the scanned list is ready, validation rules are applied before the device 
contacts the API Server. The validation rules are as follows: 

• First it checks whether the device is registered with the API Server. This validation is 
done by checking if the device has a Token, which is generated after the registration 
with the API Server (Section 5.3.1). 

• Then from the scanned list networks with signal strength less than -50 are removed. 

• The list then is sorted in a deciding order. 

• Finally all the networks are removed from the list except for the first 3, which are the 
signals with the strongest signal strength. That means that the device is closer to 
those networks. 

• In case that the list is empty, the submission process is terminated which implies that 
all the scanned networks have signal strength less than -50 or no networks were 
found at all. 

At the end of this process if the scanned network list is not empty, then the list is sent 
over to the API Server along with the device’s generated Token for further internal 
validation. The internal validation rules are as follows: 

• Checks again using the Database this time if the device is registered. 

• Checks using the current timestamp if the student has an ongoing class/session. 

• Then using the network list, to check if any of the Mac Addresses in the list belongs to 
the class that the student has an ongoing session. 

• Finally, it checks whether the student has already submitted their presence. If not, it 
updates the database with the student’s presence record and terminates. 
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A better overview of this process can be seen on the figure 23 bellow. 
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5.5.2 ABSENCE SUBMISSION 
Due to the fact the the “WiAttend” application accepts submissions only from the present 
students, an algorithm needed to be implemented to record the students that have been 
absent from the class. According to the database data, the system holds on data of all the 
students that need to be in the class, and the students that have submitted their 
presence. 

In order to get the list of students that have been absent, a schedule MySQL procedure 
needed to be done to execute every hour. This procedure needed to subtract the 
students that have marked as present from the list of students that needed to be in class. 
What remains from this subtraction is the list of the absent students. 

Due to the lack of time, and limited knowledge of MySQL scheduled procedures, this task 
was not implemented. The concept of the task though was considered and it can be 
implemented later on, in future iterations. The database graph below illustrates the 
subtraction of data that was discussed above.
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Figure 24 - Absence Calculation
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5.5.3 KEY DATES PAGE 
For the “Key Dates” page a web browser container was implemented, redirecting to the 
original web page of UoP. This page can be considered as a web page frame that loads 
an external web page. This was implemented just for demonstration purposes only, so no 
further explanation is given. 

5.5.4 PORTRAIT ORIENTATION 
According to section 3.2.2, the chosen orientation of the “WiAttend” app is portrait. This 
setting could be set on the config.xml file, which is responsible for all the configurations of 
the Cordova environment. What was needed to be done was to add the line <preference 
name="orientation" value="portrait" /> into that file and then reload the application. 

5.5.5 TESTING 
At the end of this iteration presence submission though the “WiAttend” app was possible, 
the Key Dates page was accessible and the orientation of the app was locked on portrait. 
This iteration can be considered as successful, besides the fact that the absence 
submission was not possible for the moment.
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5.6 ITERATION FIVE 
The fifth and final iteration involves the implementation of several notifications that inform 
the user about the succession or failure of the requested procedure. In addition, the 
mathematical formula that has been used to calculate the TX Rate of the Access Point is 
explained in this section. 

5.6.1 NOTIFICATIONS 
One of the requirements of the project was the ability of the user to use the app without 
the need of any written manual. It has also been discussed on section 3.2.1 that this 
requirement can be achieved by providing the user with well-informed notifications at the 
end of any procedure. For example, when the user submits a presence, a notification 
pops up and informs the user about the succession or failure of the submission. 

At the end of every function that has been implemented, a code is returned and each 
code has a different meaning. Then based on that code an appropriate notification is 
shown up on the screen to inform the user. The figure 25 below, represents the output 
codes and their meaning. 

Once the codes were determined, three HTML templates were created. One template for 
successful request, one for a general warning/information and finally one for failed 
requests.The figure 26 illustrates the HTML templates: 
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CODE MEANING

200 Success

404 Request Not Found

403 Invalid input was given by the user

408 Request Timeout (Internet Connection Error)

500 API Server Error

Figure 25 - Function Output Codes

Figure 26 - HTML Notification Templates
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As it can be viewed from the figure 26, the {{msg}} is a dynamic variable that contains the 
output message. At the end of every function, based on the output code that was 
mentioned on the table above, an appropriate message is generated. The figures 27, 28 
and 29 below shows examples of the generated notifications' pop-ups. 
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Figure 27 - Success Notification Pop-up Figure 28 - Failure Notification Pop-up

Figure 29 - Warning/Information Notification Pop-up
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5.6.2 SETTING UP THE ACCESS POINTS 
During the presence submission, the location of the student needs to be determined. 
According to iteration four, the system keeps in the scanned list the first 3 Access Points 
with the highest signal strength. The issue that is raised here, is that the Wi-Fi signal of 
one class is transmitted into another, which makes it difficult for the “WiAttend” 
application to determine the actual location of student. What needs to be done, is to set 
boundaries on the Wi-Fi signal power, so the signal is not transmitted outside of the 
class. The figure 30 represents the scenario of a class A and a class B.

In this case the signals of the AP1 in class A should be limited until the red walls, and the 
same with the class B. The signals of the AP1 and AP2 should be very weak or even 
undetectable in the hallway area. In order to calculate the needed transmitter power (Ptx) 
mathematical equations are required to be used. The mathematical equations take into 
account the following variables: 

• K - Is Constant 32.44 which is the speed of light in a vacuum (metres per second). 

• FSPL - Free Space Path Loss which is calculated below. 

• CLtx, CLrx - Cable loss at transmitter and receiver (set to 0 if no cables) 

• AGtx, AGrx - Antenna gain at transmitter and receiver (dBi). The provided AP uses 
5dBi antenna and the Samsung Galaxy S4 makes use of a 2.5 dBi antenna. 

• Prx - Receiver Sensitivity (dBm). In this case the minimum signal strength is required 
is -50 dBm. 

• FM - Fade Margin (dB). For a 2.4GHz band radio usually requires a minimum of 
15dB. 

• f - Signal Frequency (MHz). The provided AP makes use of 2442MHz. 

• d - Distance. The calculated distance is 5m according to the figure 29.
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Figure 30 - Two classes scenario
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The calculation of the transmitting power consisted of two different equations. The first 
equation is the calculation of the Free Space Path Loss (FSPL), which “is the loos in 
signal strength that occurs when an electromagnetic wave travels over a line of sight path 
in free space” (Poole, 2016). The second one is the calculation of the Ptx which needs 
the FSPL in order to be calculated. The figures 31 and 32 represent the formulas that 
have been used during the calculation.

At the end of this calculation, the FSPL value was found to be 46.67 dB. This value is 
been used on the Ptx calculation formula that can bee found on the figure XX bellow. 

At the end of the Ptx calculation, it was found that the needed Ptx value was 4.17 dB, 
which was later rounded to 4 dB. 

The default Ptx value of the given AP was 20 dB, which is way too powerful and the 
signals were exceeding the distance limit. By changing the Ptx value at 4 dB, the signals 
were powerful enough to allow the student to submit a presence inside the specified 
room and weak enough to reject the student’s submission if the attempt was made 
outside of the room. 

5.6.3 FINALISATION 
This was the final step of the development of the Wi-Attend application. At this stage, 
cosmetic changes were made such as changing the default icon of the app, commenting 
on crucial segments of the source code and exporting the source code of the app into a 
signed APK file, which then can be installed on any device. 
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Figure 31 - FSPL(dB) Formula

Figure 32 - Ptx(dB) Formula
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5.7 ISSUES FACED 
During the development of the app several issues were faced. 

• Cordova needed approximately 1-2 minutes to compile the source code and run it on 
the testing Android device. This process was very time consuming when testing was 
required and compilation was needed to be carried out several times in a row. This 
was an issue at the beginning of the development, but soon this was just a normal 
development routine and with good time management the project completed on time. 

• As it has already been discussed at the beginning of the implementation section, 
“WiAttend” is a client service of an already existing system. Due to no existing system 
being given to run on the background so that the app can exchange data, one needed 
to be developed as well. The issue here was that, for every single function of the app, 
a background function on the API Server was required. This was very time consuming 
because a function on the API Server involved PHP Functions and MySQL Queries. 
To overcome this issue, limited functionality was given to the application and several 
functions were developed for demonstration reasons so no API Server was 
necessary. 

• The final stage of the implementation which involved the configuration of the AP, 
required signalling engineer skills. Due to the lack of those skills, further research 
needed to be conducted which required even more time. 

At the end all the issues have been overcome and the project was completed 
successfully in time. 
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6. TESTING & EVALUATION 
6.1 TESTING OVERVIEW
The testing section covers the testing procedure that was conducted, in order for the 
functionality of the final product to be determined. The Acceptance Tests methodology 
(Seroter, & Alliance, 2017) was followed, which tests the application from the end user’s 
perspective and marks each feature as accepted or rejected. 

6.2 TESTING RESULTS 
Before the testing procedure began, the mobile device was restored back to the default 
factory settings and a copy of the “WiAttend” app was installed on the device. This 
procedure eliminates any interference of the new application with other applications that 
had been installed previously on the device. The figure 33 represents the results of the 
application’s functionality, stability and reliability. Screenshots that have been taken 
during the testing procedure can be found on the Appendix A. 

Test ID Test Description Expected Result Result

T1 Run on any Android device. “WiAttend” home screen should appear 
on the screen

Pass

T2 A student is able to login and logout. Change the toggle’s value accordingly 
and notifications should appear on the 
screen.

Pass

T3 	A calendar file is able to be downloaded. Change the toggle’s value accordingly 
and notifications should appear on the 
screen.

Pass

T4 The calendar feature can be disabled. Change the toggle’s value accordingly 
and notifications should appear on the 
screen.

Pass

T5 Calendar UI is able to load the events. The student’s events appear on the 
screen.

Pass

T6 The “My Marks” screen is able to 
demonstrate random data.

Random marks appear on the screen. Pass

T7 The My Details screen is able to 
demonstrate random data.

Random student’s details appear on the 
screen.

Pass

T8 The Key Dates screen is loading the UoP 
key dates webpage.

The UoP key dates appear on the 
screen.

Pass

T9 	A student is able to submit a presence. Database is updated and a notification is 
appeared on the screen.

Pass

T10 A student is able to send an email to the 
tutor to report an absent.

Tutor receives the email. Pass

T11 System rejects presence submission on 
low Wi-Fi signal level.

Reject submission. Pass
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6.3 TESTING ON SEVERAL ANDROID DEVICES 
An important requirement that needed to be tested was the compatibility on several 
Android devices. Due to the lack of availability of Android devices, the Android Studio 
Emulator carried out the testing. Android Studio’s emulator gives the ability to set some 
configurations like the screen resolution. The application was tested on several 
resolutions without any sight of issue. All the UI elements were in place as they should 
be. This testing can be considered as satisfying as well. 

6.4 WI-FI SIGNALS INTERFERENCE 
During the testing process a signal interference issue was determined. In detail, when an 
attempt was made to submit a presence, the submission failed without any known 
reason. The issue was analysed and found that sometimes during the day Wi-Fi signals 
coming from the neighbourhood routers, spike 15 - 20 dB higher than expected which 
causes interference with the project's AP. 

This issue has been resolved by adding a simple segment of code on the submission 
process that ignores any unknown Wi-Fi signals. Testing was again conducted with 
another AP spiking 30-40 dB higher than the neighbourhood’s router, another attempt for 
presence submission was conducted and no issue was raised. 

6.5 EVALUATION OF THE RESULTS 
At the end of the testing procedure, the application was determined to be fully functional 
and it also reacted as expected to invalid by the users' input. In addition, the reliability 
and stability was determined during testing, as no crashes occurred and all the output 
was as expected. The application does exactly what it was designed to do and supports 
the majority of devices and screen resolutions, however with some minor issues/
considerations for future work that are identified and analysed in the conclusion section.

Page !  of 5542



Kyriakos Naziris, 671018

7. CONCLUSION AND FUTURE WORK 

The “WiAttend” application was successfully completed, covering all the functional and 
design requirements that were specified in the initial specification. 

The aims of the project have been achieved successfully. A conceptual project of a 
remote attendance submission system has been developed, which allows the user to 
submit a presence from an android device. This project can save a lot of valuable 
teaching time that now is getting wasted by using the “pen & paper” system. 

Besides the well designed and implemented project, there is still a lot of space of 
improvement and recommendations for future work. It has also been determined at the 
end of the application's development that, this project can not be used in a real 
environment yet, since it needs further research on accurate Wi-Fi positioning. Due to the 
fact that this is a conceptual project and not an actual product, the development process 
of this project, points out several aspects that need to be considered while implementing 
such a product. 

The list that follows points out recommendations for future work: 

• Integration with UoP API 

By integrating this app with the UoP’s API Server, it automatically expands the 
functionality of the app to it is full potentials and it makes the development process 
less complicated. The need of developing a database and a API service is eliminated, 
and the development can be focused more on the actual application. 

• Personal student application 

If the integration with the UoP API Server is achieved, then the application can cover 
more of the students' and the staff needs. For example, the university can send mass 
notifications to students right on their phone’s screen. It can automatically synchronise 
emails, personal details and many more into the “WiAttend” app that the students can 
have access instantly from the phones' screen. 

• Deeper Wi-Fi Positioning 

A deeper Wi-Fi positioning research needs to be conducted by signals engineers to 
come up with a more accurate indoor positioning algorithm that eliminates possible 
inaccurate positioning results. Due to the lack of signal engineering knowledge, no 
such research has been conducted in this project, nevertheless the way the project 
was structured allows the current algorithm to be easily replaced. 

• iOS Compatibility 

As it has already been said on section 3.2.2, Apple has not released an API that gives 
access to the iPhone's Wi-Fi chip yet. A look out can be given on future Apple’s API 
releases, and if such API is ever released, then the “WiAttend” application can be 
easily developed for iOS devices as well, due to its hybrid nature. 

The development of the application will be continued and based on the future work 
recommendations, the upcoming releases of the app will provide a more accurate and 
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enjoyable experience for students. In addition, the source code will be provided later on 
for free on GitHub. 

Page !  of 5544



Kyriakos Naziris, 671018

8. REFERENCES 

Chung, C. J. (2004). The impact of attendance, instructor contact, and homework 
completion on achievement in a developmental logic course. Research and Teaching in 
Developmental Education, 48-57. 

Violino, B. (2017). What is RFID? - 2005-01-16 - Page 1 - RFID Journal. Rfidjournal.com. 
Retrieved from http://www.rfidjournal.com/articles/view?1339/ 

Dutta, A., Veldhuis, R. N. J., & Spreeuwers, L. J. (2012). The impact of image quality on 
the performance of face recognition. 

Edgell, J., & Trimpe, A. (2017). 4 Limitations of Facial Recognition Technology. FedTech 
Magazine. Retrieved from http://www.fedtechmagazine.com/article/2013/11/4-limitations-
facial-recognition-technology 

Wall, M. (2017). Is facial recognition tech really a threat to privacy?. BBC News. 
Retrieved from http://www.bbc.co.uk/news/technology-33199275 

Smith, M. (2017). Huge rise in hack attacks as cyber-criminals target small businesses. 
[online] the Guardian. Available at: https://www.theguardian.com/small-business-network/
2016/feb/08/huge-rise-hack-attacks-cyber-criminals-target-small-businesses [Accessed 
19 Apr. 2017]. 

Google: Our new system for recognizing faces is the best one ever. (2017). Fortune.com. 
Retrieved from http://fortune.com/2015/03/17/google-facenet-artificial-intelligence/ 

LFW Face Database. (2017). Vis-cs.umass.edu. Retrieved from http://vis-
www.cs.umass.edu/lfw/ 

MegaFace - Identification Results. (2017). Megaface.cs.washington.edu. Retrieved from 
http://megaface.cs.washington.edu/results/fgnetresults.html#distractorsvsrate 

Bluetooth Technology Website. (2017). Bluetooth.com. Retrieved from https://
www.bluetooth.com 

O’Sullivan, H. (2015) Security Vulnerabilities of Bluetooth Low Energy Technology (BLE). 
Tufts University. 

Zaphyr. (2017). Maximum number of wifi connections for a single WiFi router?. 
Serverfault.com. Retrieved from http://serverfault.com 

Baker, J. (2017). What is Wi-Fi? Explained in simple terms.. 3g.co.uk. Retrieved from 
https://3g.co.uk/guides/what-is-wi-fi-explained-in-simple-terms 

Wheeldon, G. (2017). WiFi’s role in digital innovation and marketing in 2014. 
Econsultancy. Retrieved from https://econsultancy.com/blog/64521-wifi-s-role-in-digital-
innovation-and-marketing-in-2014/ 

Taylor, S., Young, A., & Noronha, A. (2012). What Do Consumers Want from Wi-Fi?. 
Retrieved from http://www.cisco.com/c/dam/en_us/about/ac79/docs/sp/SP_Wi-
Fi_Consumers.pdf 

Page !  of 5545

http://www.rfidjournal.com/articles/view?1339/
http://www.fedtechmagazine.com/article/2013/11/4-limitations-facial-recognition-technology
http://www.fedtechmagazine.com/article/2013/11/4-limitations-facial-recognition-technology
http://www.fedtechmagazine.com/article/2013/11/4-limitations-facial-recognition-technology
http://www.bbc.co.uk/news/technology-33199275
http://fortune.com/2015/03/17/google-facenet-artificial-intelligence/
http://vis-www.cs.umass.edu/lfw/
http://vis-www.cs.umass.edu/lfw/
http://megaface.cs.washington.edu/results/fgnetresults.html#distractorsvsrate
https://www.bluetooth.com
https://www.bluetooth.com
http://serverfault.com
https://3g.co.uk/guides/what-is-wi-fi-explained-in-simple-terms
https://econsultancy.com/blog/64521-wifi-s-role-in-digital-innovation-and-marketing-in-2014/
https://econsultancy.com/blog/64521-wifi-s-role-in-digital-innovation-and-marketing-in-2014/
https://econsultancy.com/blog/64521-wifi-s-role-in-digital-innovation-and-marketing-in-2014/


Kyriakos Naziris, 671018
Atreyi Bose, & Chuan Heng Foh. (2007). A practical path loss model for indoor WiFi 
positioning enhancement. 2007 6Th International Conference On Information, 
Communications & Signal Processing. http://dx.doi.org/10.1109/icics.2007.4449717 

Dhakan, M. (2015). Bluetooth Attendance. Google Play Store. Retrieved from https://
play.google.com/store/apps/details?
id=com.ganesh.android.BluetoothAttendance&hl=en_GB 

Chavhan, M., & Jadhav, S. (2014). Embedded Vision System for Autonomous Face 
Recognizer Robot using Eigenface Detector-PCA Improved Face Detection for Largely 
Occluded Faces. IOSR Journal Of Computer Engineering, 16(3), 14-20. http://dx.doi.org/
10.9790/0661-16331420 

Nasir, M. (2017). Face Recognition based Auto Attendance. Retrieved from https://
www.youtube.com/watch?v=Id1-NcnNfVA 

Biswas, S. (2014). Smart Attendance Management System Using Android WIFI 
Technology. Slideshare.net. Retrieved from https://www.slideshare.net/supersukanta/
smart-attendance-management-system-using-android-wifi-technology 

Netmarketshare. (2017). Operating system market share. Netmarketshare.com. 
Retrieved from https://www.netmarketshare.com/operating-system-market-share.aspx?
qprid=8&qpcustomd=1 

Technical Q&A QA1942. (2017). Technical Q&A QA1942: iOS Wi-Fi Management APIs. 
Developer.apple.com. Retrieved from https://developer.apple.com/library/content/qa/
qa1942/_index.html 

Android Developers. (2017). Handling Configuration Changes | Android Developers. 
Developer.android.com. Retrieved from https://developer.android.com/guide/topics/
resources/runtime-changes.html?hl=en 

Marszałek, K. (2015). Native vs Hybrid - Demystifying the Technology Dilemma. Our blog 
- how we do apps. Retrieved from http://rst-it.com/blog/native-vs-hybrid/ 

Xamarin. (2017). Store - Xamarin. Store.xamarin.com. Retrieved from https://
store.xamarin.com 

Malhotra, M. (2016). Choosing Xamarin or Ionic [Infographic] - DZone Mobile. 
dzone.com. Retrieved from https://dzone.com/articles/xamarin-or-ionic-which-one-to-
choose 

Conrad, A. (2012). 3 Reasons to Choose AngularJS for Your Next Project. Code Envato 
Tuts+. Retrieved from https://code.tutsplus.com/tutorials/3-reasons-to-choose-angularjs-
for-your-next-project--net-28457 

Apache. (2017). Apache Cordova. Cordova.apache.org. Retrieved from https://
cordova.apache.org 

Ionic. (2017). Ionic Framework. Ionic Framework. Retrieved from http://
ionicframework.com 

Sublime Text. (2017). Sublime Text: The text editor you'll fall in love with. 
Sublimetext.com. Retrieved from http://www.sublimetext.com 

Page !  of 5546

https://play.google.com/store/apps/details?id=com.ganesh.android.BluetoothAttendance&hl=en_GB
https://play.google.com/store/apps/details?id=com.ganesh.android.BluetoothAttendance&hl=en_GB
https://play.google.com/store/apps/details?id=com.ganesh.android.BluetoothAttendance&hl=en_GB
http://dx.doi.org/10.9790/0661-16331420
http://dx.doi.org/10.9790/0661-16331420
https://www.youtube.com/watch?v=Id1-NcnNfVA
https://www.youtube.com/watch?v=Id1-NcnNfVA
https://www.slideshare.net/supersukanta/smart-attendance-management-system-using-android-wifi-technology
https://www.slideshare.net/supersukanta/smart-attendance-management-system-using-android-wifi-technology
https://www.slideshare.net/supersukanta/smart-attendance-management-system-using-android-wifi-technology
https://www.netmarketshare.com/operating-system-market-share.aspx?qprid=8&qpcustomd=1
https://www.netmarketshare.com/operating-system-market-share.aspx?qprid=8&qpcustomd=1
https://www.netmarketshare.com/operating-system-market-share.aspx?qprid=8&qpcustomd=1
https://developer.apple.com/library/content/qa/qa1942/_index.html
https://developer.apple.com/library/content/qa/qa1942/_index.html
https://developer.android.com/guide/topics/resources/runtime-changes.html?hl=en
https://developer.android.com/guide/topics/resources/runtime-changes.html?hl=en
http://rst-it.com/blog/native-vs-hybrid/
https://dzone.com/articles/xamarin-or-ionic-which-one-to-choose
https://dzone.com/articles/xamarin-or-ionic-which-one-to-choose
https://code.tutsplus.com/tutorials/3-reasons-to-choose-angularjs-for-your-next-project--net-28457
https://code.tutsplus.com/tutorials/3-reasons-to-choose-angularjs-for-your-next-project--net-28457
https://code.tutsplus.com/tutorials/3-reasons-to-choose-angularjs-for-your-next-project--net-28457
https://cordova.apache.org
https://cordova.apache.org
http://ionicframework.com
http://ionicframework.com
http://www.sublimetext.com


Kyriakos Naziris, 671018
Pixelmator. (2017). Pixelmator for Mac. Pixelmator for Mac. Retrieved from http://
www.pixelmator.com 

Microsoft. (2017). Microsoft Project | Project Management Software | Learn more. 
Products.office.com. Retrieved from https://products.office.com/en-gb/project/project-and-
portfolio-management-software?tab=tabs-1 

twinssbc. (2016). twinssbc/Ionic-Calendar. GitHub. Retrieved from https://github.com/
twinssbc/Ionic-Calendar 

Saggs, C. (2012). thybag/JavaScript-Ical-Parser. GitHub. Retrieved from https://
github.com/thybag/JavaScript-Ical-Parser 

Apache. (2015). hoerresb/WifiWizard. GitHub. Retrieved from https://github.com/
hoerresb/WifiWizard 

Cordova. (2016). File Transfer - Apache Cordova. Cordova.apache.org. Retrieved from 
https://cordova.apache.org/docs/en/latest/reference/cordova-plugin-file-transfer/ 

Salah, M. (2014). mohamed-salah/MacAddress. GitHub. Retrieved from https://
github.com/mohamed-salah/MacAddress 

gdi2290. (2016). angular-md5. npm. Retrieved from https://www.npmjs.com/package/
angular-md5 

MySQL. (2017). MySQL. Mysql.com. Retrieved from https://www.mysql.com 

MySQL. (2017). MySQL :: MySQL Workbench Manual. Dev.mysql.com. Retrieved from 
https://dev.mysql.com/doc/workbench/en/ 

Masteringionic. (2016). Integrating PHP and MySQL with Ionic Apps. 
Masteringionic2.com. Retrieved from http://masteringionic2.com/blog/2016-12-15-using-
php-and-mysql-with-ionic/?s=2016-12-15-using-php-and-mysql-with-ionic-2/ 

Chowdhury, Ashraf Ferdouse, and Mohammad Nazmul Huda. "Comparison Between 
Adaptive Software Development And Feature Driven Development". Proceedings of 2011 
International Conference on Computer Science and Network Technology (2011): n. pag. 
Web. 24 Apr. 2017. 

Van Cauwenberghe, Pascal. "Another Look At Incremental And Iterative Development". 
Methodsandtools.com. Web. 24 Apr. 2017. 

Panoptic Development. The Iterative Development Process. 2014. Web. 24 Apr. 2017. 

Brown, K. (2013). The Dangers of Weak Hashes. SANS Institute Infosec Reading Room, 
2. Retrieved from https://uk.sans.org/reading-room/whitepapers/authentication/dangers-
weak-hashes-34412 

GoDaddy. (2017). Domain Names | The World's Largest Domain Name Registrar - 
GoDaddy UK. GoDaddy. Retrieved from http://godaddy.com 

Poole, I. (2016). Free Space Path Loss FSPL | Formula Calculator | Radio-
Electronics.com. Radio-electronics.com. Retrieved from http://www.radio-electronics.com/
info/propagation/path-loss/free-space-formula-equation.php 

Page !  of 5547

http://www.pixelmator.com
http://www.pixelmator.com
https://products.office.com/en-gb/project/project-and-portfolio-management-software?tab=tabs-1
https://products.office.com/en-gb/project/project-and-portfolio-management-software?tab=tabs-1
https://products.office.com/en-gb/project/project-and-portfolio-management-software?tab=tabs-1
https://github.com/twinssbc/Ionic-Calendar
https://github.com/twinssbc/Ionic-Calendar
https://github.com/thybag/JavaScript-Ical-Parser
https://github.com/thybag/JavaScript-Ical-Parser
https://github.com/hoerresb/WifiWizard
https://github.com/hoerresb/WifiWizard
https://cordova.apache.org/docs/en/latest/reference/cordova-plugin-file-transfer/
https://www.npmjs.com/package/angular-md5
https://www.npmjs.com/package/angular-md5
https://www.mysql.com
https://dev.mysql.com/doc/workbench/en/
http://masteringionic2.com/blog/2016-12-15-using-php-and-mysql-with-ionic/?s=2016-12-15-using-php-and-mysql-with-ionic-2/
http://masteringionic2.com/blog/2016-12-15-using-php-and-mysql-with-ionic/?s=2016-12-15-using-php-and-mysql-with-ionic-2/
http://masteringionic2.com/blog/2016-12-15-using-php-and-mysql-with-ionic/?s=2016-12-15-using-php-and-mysql-with-ionic-2/
https://uk.sans.org/reading-room/whitepapers/authentication/dangers-weak-hashes-34412
https://uk.sans.org/reading-room/whitepapers/authentication/dangers-weak-hashes-34412
https://uk.sans.org/reading-room/whitepapers/authentication/dangers-weak-hashes-34412


Kyriakos Naziris, 671018
Seroter, R., & Alliance, A. (2017). What is Acceptance Testing? | Agile Alliance. Agile 
Alliance. Retrieved from https://www.agilealliance.org/glossary/acceptance/ 

Page !  of 5548

https://www.agilealliance.org/glossary/acceptance/


Kyriakos Naziris, 671018

APPENDICES 
APPENDIX A : TESTING EVIDENCES 

Page !  of !49 55

“WiAttend” installed Initial home screen New home screen

Calendar without   
any events loaded

Disabled calendar 
error

Calendar with 
events loaded



Kyriakos Naziris, 671018

 

 

 

 

Page !  of !50 55

Attendance Page Unregistered 
device error

Attendance 
submission declined

Scanning Wi-Fi 
networks

My Marks PageAttendance 
submission successful



Kyriakos Naziris, 671018

 

 

 

 

Page !  of !51 55

My Details Pages Key Dates Page Preferences Page

Student Login Page



Kyriakos Naziris, 671018

APPENDIX B : WEB BASED DASHBOARD SCREENSHOTS 

 

 

 

Page !  of !52 55

List of tokens List of studentsDashboard home page

List of units List of classes Enrolment of a 
student during 

testing



Kyriakos Naziris, 671018

APPENDIX C : DATABASE DESIGN MODEL 

Page !  of !53 55



Kyriakos Naziris, 671018

APPENDIX D : GANTT CHART 

Page !  of !54 55

Pr
oj
ec
t	
St
ar
t	
D
at
e

Pr
oj
ec
t	
En
d	
D
at
e

9
16

23
30

6
13

20
27

6
13

20
27

3
10

17
24

1

M
ay

Ta
sk
	D
es
cr
ip
ti
on

D
ur
at
io
n	
(W

ee
ks
)

W
ee
k	
1

W
ee
k	
2

W
ee
k	
3

W
ee
k	
4

W
ee
k	
5

W
ee
k	
6

W
ee
k	
7

W
ee
k	
8

W
ee
k	
9

W
ee
k	
10

W
ee
k	
11

W
ee
k	
12

W
ee
k	
13

W
ee
k	
14

W
ee
k	
15

W
ee
k	
16

W
ee
k	
17

1.
	L
it
er
at
ur
e	
Re

vi
ew

2
1.
1	
Re

se
ar
ch
	o
n	
re
la
te
d	
to
pi
cs

1
1.
2	
Ex
is
ti
ng
	r
em

ot
e	
at
te
nd

an
ce
	a
pp

lic
at
io
ns
	r
ev
ie
w

1
1.
3	
Li
te
ra
tu
re
	R
ev
ie
w
	R
ep

or
t

1

2.
	S
ys
te
m
	A
na
ly
si
s	
an
d	
D
es
ig
n

4
2.
1	
Ca
pt
ur
e	
th
e	
re
qu

ir
tm

en
ts

1
2.
2	
D
ec
id
e	
on

	t
he

	t
oo

ls
	a
nd

	m
et
ho

do
lo
gi
es
	t
o	
us
e	
an
d	
fo
llo
w

1
2.
3	
D
es
ig
n	
th
e	
ar
ch
it
ec
tu
re
	o
f	t
he

	s
ys
te
m

2

3.
	S
ys
te
m
	Im

pl
im

en
ta
ti
on

8
3.
1	
It
er
at
io
n	
on

e	
an
d	
Te
st
in
g

1
3.
2	
It
er
at
io
n	
tw

o	
an
d	
Te
st
in
g

1
3.
3	
It
er
at
io
n	
th
re
e	
an
d	
Te
st
in
g

2
3.
4	
It
er
at
io
n	
fo
ur
	a
nd

	T
es
ti
ng

2
3.
5	
It
er
at
io
n	
fiv
e	
an
d	
Te
st
in
g

2

4.
	T
es
ti
ng
	a
nd

	e
va
lu
at
io
n

1
4.
1	
Fu
nc
ti
on

al
it
y	
te
st
in
g

1
4.
2	
U
sa
bi
lit
y	
Te
st
in
g

1
4.
3	
D
at
a	
an
al
ys
is
	a
nd

	e
va
lu
at
io
n

1

5.
	F
in
al
	p
ro
je
ct
	r
ep

or
t

2
5.
1	
D
oc
um

en
ta
ti
on

	a
nd

	r
ep

or
t	
w
ri
ti
ng

2

09
/0
1/
20
17

Ja
nu

ar
y

Fe
br
ua
ry

M
ar
ch

A
pr
il

05
/0
5/
20
17



Kyriakos Naziris, 671018

APPENDIX E : ETHICS CERTIFICATE

Page !  of !55 55

Certificate Code: 0764-2F71-4AC8-917F-1B48-D791-A534-AC61 Page 1

Certificate of Ethics Review
Project Title: “WiAttend” Classroom Attendance Detection over Wi-

Fi for Android
User ID: 671018
Name: Kyriakos Naziris
Application Date: 03/05/2017 23:33:29

You must download your referral certificate, print a copy and keep it as a record of this
review.

The FEC representative for the School of Engineering is Giles Tewkesbury

It is your responsibility to follow the University Code of Practice on Ethical Standards and
any Department/School or professional guidelines in the conduct of your study including
relevant guidelines regarding health and safety of researchers including the following:

• University Policy
• Safety on Geological Fieldwork

It is also your responsibility to follow University guidance on Data Protection Policy:

• General guidance for all data protection issues
• University Data Protection Policy

SchoolOrDepartment: ENG
PrimaryRole: PostgraduateStudent
SupervisorName: Ioannis Kagalidis
HumanParticipants: No
PhysicalEcologicalDamage: No
HistoricalOrCulturalDamage: No
InvolvesAnimals: No
HarmfulToThirdParties: No
OutputsPotentiallyAdaptedAndMisused: No
HasSecurityImplications: No
Confirmation-ConsideredDataUse: Confirmed
Confirmation-ConsideredImpactAndMitigationOfPontentialMisuse: Confirmed
Confirmation-ActingEthicallyAndHonestly: Confirmed

Supervisor Review
As supervisor, I will ensure that this work will be conducted in an ethical manner in line with

the University Ethics Policy.

Supervisor signature:

Date:


