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ABSTRACT 
This paper describes the development of a web application for the company SiteM8 whom has developed a purpose-built 
GPS system for monitoring employees within the construction industry. The application displays “at a glance” Wi-Fi and 
Cell phone signal strength and the number of satellites connected to the device overlayed on a map. This gives SiteM8 the 
opportunity to improve signal reception in low connectivity areas further improving reliability and battery life of the GPS 
device. 
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1. INTRODUCTION 
SiteM8 is a software development company, that has developed 
a purpose-built GPS system for the construction industry. The 
device is used for tracking labour costs, monitoring site 
workers, and keeping the workers safe. The GPS device has 
features via a dashboard that can do cost-tracking, automated 
GPS-based timesheets, COVID-19 tracking, real-time data 
analysis and SOS button in the event of an emergency.  

If the GPS device is running low on battery, the worker will 
receive a text message to remind them to charge their unit. The 
GPS device needs to be charged once per week. However low 
signal reception areas drain the battery quicker during active 
use. SiteM8 has the goal to develop the GPS device so that it 
only needs to be charged once every second week. 
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The purpose of this project is to improve the GPS device battery 
charge by analysing the signal strength data from the three 
endpoints that SiteM8 is capturing. This will be achieved by 
developing an application that displays the three types of signal 
strength on a map so that SiteM8 can see “at a glance”, how 
much signal strength the device has at any given time and 

location. This will enable them to find areas that have poor 
signal strength allowing them the opportunity to improve the 
signal strength in those areas which will decrease the amount 
of battery drain being consumed by the GPS device. 

2. PROJECT GOAL 
The goal of the project is to develop a web application that 
displays “at a glance” a dataset of Wi-Fi, Cell phone signal 
strength and number of satellites connected to a GPS device 
and location using a heatmap and circle points with colours 
from blue to red to represent the signal strength filtered via a 
control panel. 

The project needs to show the following criteria: 

• Areas where/when GPS signals are available (number of 
satellites in view) 

• Which areas are causing the longest delay between the 
device acquiring GPS location, and SiteM8 receiving the 
position (device caching locations) 

• Show signal strength of wi-fi and Cell phone endpoints 
and the number of satellites by coloured points overlayed 
on a map 

• Show the (dBm) value for Wi-Fi and cell phone signal 
strength and number of satellites in a popup window. 

• Retrieve data within a drawn polygon area. 
• Display only the devices that receive no satellite signal. 

3. PROCESS ADOPTED  
The project was split into four phases which was research, 
initialization, development, and testing. The project adopted 
the agile development methodology to organise the project by 
splitting each phase into smaller tasks that ware solved on a 
day-by-day basis and tracking their progress by using a Kanban 
board. 

During the research phases, a proposal was drafted and had 
meetings with the client to make sure the requirements of the 
project were understood. After that the requirements and scope 
was defined. 

During the initialization phase, the development environment 
was set up, which includes React and MapGL for frontend, 
mongoDB for backend, and the Git repository. 

During the development phase, daily stand-up meetings with 
the client were had to talk about what is being worked on and 
if there are any roadblocks for any tasks. This allows them to 
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identify if any help can be given to be able to continue with 
minimum interruption of progress. Each task was reviewed in 
a pull request allowing every team member to comment on each 
individual persons work to improve quality and reliability of 
the code before it is released into the codebase. 

During the testing phase, the codebase was tested using lint tool 
and the application was also reviewed by the client. The code 
was updated based on feedback before it was released. 

4. LEARNING OUTCOMES 
As an intern the following learning outcomes were realised. 
• Developed the ability to adapt to new programming 

language and database. 
• Learned to work effectively under supervision as a team 

member in the workplace. 
• Analysed and interpret the data that is appropriate to the 

project. 
• Improved on report writing and communicating project 

progress effectively.  
• Improved oral communication skills in the workplace and 

academic institute. 

5. OUTPUTS 
Figure 2 

The interface Heatmap 

 
The signal strength and GPS map application can display Wi-
Fi and Cell phone signal strength and number of satellite 
connections overlayed on a map. The map shows this data by 
using a colour code to display the values. Red means that the 
GPS device has a high Wi-Fi or cell phone signal strength. 
Green means the minimum value for a stable connection. Blue 
means that action needs to be taken to improve the signal 
strength. The same colours are used to also represent the 
number of satellite connections per device.  
The data can be filtered further by using a control panel by 
selecting layers that the user wishes to see. Only one layer can 
be active at a time. 

The first date range at the top of the panel tells the user from 
which period there is data available to filter and how many 
documents in total the data contains versus how many are 
shown on the map. 

The date entry fields, lets the user filter for which period of data 
they are interested in. Selecting the Wi-Fi icon will make the 
map display the Wi-Fi signal strength. Likewise selecting the 
cell phone or number of satellites will filter accordingly. The 
toggle switch in the satellite field shows all GPS devices that 
have zero satellite connections. 

Figure 3 

Control Panel 

 
Figure 4 
Device Location and Wi-Fi Signal Strength 

 
In the top right corner, there is a selection tool that can draw a 
polygon, the data will be filtered to only show information 
within that area. The amount of time it takes for the application 
to load data within the polygon is much less than loading all the 
data. 

The loading graphic is a crab that is walking randomly on the 
map, if you click on the crab a Japanese recipe for how to cook 
crab will appear on the screen. This will prevent impatient 
people from feeling boredom. The loading feature was only 
possible to create because the project was finished before the 
due date and is beyond the scope of the project. 
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