
1 IMPLEMENTATION 
Through the testing phase of the project only one raspberry pi was used to track the 

iPhone and used to connect to the server. The reason for this was because issues 

kept arising during the setup of the first raspberry pi which were able to be resolved 

through further research and online help. Once the first raspberry pi was able to 

successfully track the iPhone and send the data to the server without an issue then 

the same implementation was carried out on the remaining two raspberry pi.  

1.1 Programming language 
The following programming language were what were used through the duration of the 

project:  

1.1.1 Python 

Python was used to not only set up the raspberry pi for e.g. ensuring that the Bluetooth 

on the pi was enabled but also to install the required software’s that were needed to 

successfully execute the JS codes. In addition, python was initially used to scan for 

the iPhone to ensure that the raspberry pi was capable of picking up its Bluetooth 

signal.  

1.1.2 JavaScript 

JS was used to create the coding file that would allow the raspberry pi to scan for any 

BLE advertisements that the raspberry pi was able to pick up. In addition, the code 

was used to create the connection between the raspberry pi’s to the server and 

allowed the data collected by the raspberry pi (e.g. RSSI values, MAC addresses and 

local name) to get sent to the server. 

The JS code that was used to setup the server on how to receive the following data 

from the raspberry pi and what calculations to carry out to convert the RSSI values 

into distance. The calculations were done from the server side to reduce the CPU load 

on the raspberry pi (E. Klimczak, 2014). 

1.1.3 HTML/CSS 

To create the web application additional JS tools were used such as D3.js and 

Tweenlite. However, to create a basic user interface the programming language HTML 

and CSS were used. Then to create the animation D3.js and Tweenlite were 

implemented. Once the JS calculation were made, the server would send the distance 

value to the client webpage where the value will be passed to a linear scale which 

would convert the distance into pixels on the web screen using d3.js (E. Klimczak, 2014). 

The Tweenlite is a tool that will reciprocate the movement of the employee through the 

use animation. 

1.2 Software 
Further software’s that were used for the project are: 

1.2.1 Gedit 

This was the text editor that was used to write the JS code into the raspberry pi. 

The files that were created were automatically saved into the root folder of the 



raspberry pi and the codes within the file were executed within the raspberry pi 

terminal using the follow command: 

sudo node *insert JS file name* 
 

1.2.2 Noble 

Noble was the most important software that was needed on the raspberry pi as the 

software is what allowed the raspberry pi to scan and retrieve information’s such 

as the RSSI values, MAC addresses and local name of any BLE advertising 

devices within close proximity of the raspberry pi.  

1.2.3 Node.js and “npm” (Node Package Manager) 

Node.js was the second most important software that needed to be running on both 

the client side (the raspberry pi) and the server side as the software is what allowed 

the information collected by noble from the raspberry pi (RSSI data, MAC 

addresses and local name) to get sent to the server for analysis (E. Klimczak, 2014). 

Originally, the latest version of this software update created issues when it came 

to executing the scanning code file on the raspberry pi. This was the following error 

that would show when the JS code was executed: 

Error: Cannot find module 'bluetooth-hci-socket' 
 

To resolve the issue the node.js software had to be downgraded to version 8.9.0. 

Then another issue presented itself. To downgrade the software the following 

“npm” command was required and supposedly the package should have been 

automatically installed with node.js. However, this did not seem to have happened 

when the node.js was installed on the raspberry pi. The following error kept 

showing up: 

sudo: npm: command not found 
 

After executing the following command: 

sudo apt-get install npm 
 

This seemed to have resolved the second issue that was faced and the JS 

scanning code finally worked. 

1.2.4 Socket.io 

In order to be able to send the data collected by the raspberry pi to the server, 

socket.io was used to achieve this connection through the use of web-sockets.   

1.3 Hardware 

1.3.1 iPhone and Raspberry Pi’s 

Once the software was installed and running the dummy device that was tracked 

for the duration of the project was an iPhone 6s. The following code  

hcitool scan 

was initially used to ensure that the raspberry pi was able to pick up on the 

Bluetooth of the iPhone and retrieve the MAC address of the iPhone. Despite of 

successfully being able to pick up the iPhone when it came to executing the 

JavaScript scan file the iPhone Bluetooth signal could not be picked up.  



This did not seem to be of any issue for other Bluetooth devices within the 

household for e.g. the Samsung TV. After researching about the problem, the 

solution was to download a software called “LightBlue”. As you can see one of the 

variables in the code required to scan for Bluetooth devices is “Noble”, which will 

only be able to pick up on BLE advertisements. This implies that the iPhone did not 

support BLE advertisements and therefore required a secondary software to 

enable this. 

Therefore, once the device had the application called “LightBlue” installed, the 

code was then able to scan and pick up on the iPhone device. How the application 

works is that you create a virtual device on the iPhone (as pointed out in figure 1) 

and it will be automatically assigning a MAC address to the virtual device and it is 

dependent on the user what name to advertise when the Bluetooth is enabled.  

1.3.2 Advantages for LightBlue 

From an ethical perspective the usage of this software will 

ease any privacy issues that employees may have about 

giving the actual MAC addresses of their devices. Also, 

employees will be able to put their names as the advertised 

name of the virtual device allowing employers the ability to 

know whose device is whose and whom specifically to 

track.  

In addition, as seen during the implementation and 

mentioned before “LightBlue” will enable devices that do 

not have ability to advertise BLE advertisements to be able 

to do with the help of this secondary software feature.  

1.3.3 Limitations for LightBlue 

However, there are problems that come with using this 

software. For example, every time the Bluetooth of the 

device is turned off and on again a new MAC address is 

assigned to the virtual device. In addition, the users will 

also be required to activate the device through the 

application before it can be found during the scanning 

process.  

This can be a lot hassle for the employer because they would need to constantly 

keep scanning for the virtual devices every day for their employees new MAC 

addresses. Similarly, employees will always need to remember to activate their 

device on the application and make sure that the name assigned to the device is 

their own name.  

 

Figure 1 –(Apple,2020) 
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