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ISS tracker and Mood Tracking Smart Mirror 

Coursework 1: Sensing 
 

Introduction and Objectives 
This sensing and internet of things coursework project has been split into 2 sub-projects; The ISS tracker 
and the Mood Tracking Smart Mirror. For each section of this report I will examine both sub-projects in 
sequence. For readability, the ISS tracker sections are on a grey background. I have included minimal code 
in this report and will instead link to the relevant files on Github, which have been structured as separate 
files for readability. 
 

ISS Tracker 
The first sub-project involves retrieving the position of the International Space Station (ISS), displaying 

the positional data on a world map and displaying numeric values such as altitude and speed. The display is 
configured within a page of my existing portfolio web app. The project also includes a Raspberry Pi 
computer running a script that sends me an email whenever the ISS is directly over London. 

The main objectives of this sub-project were to create a robust visualisation of ISS data, display it on a 
publicly accessible webpage and to verify its accuracy by comparing it to NASA’s own implementation on 
their website. I wanted to implement polling of the API in both Python and Javascript, to build experience 
with lower level languages, and to experiment with Python’s smtp email library. 

 

Mood Tracking Smart Mirror 
The second sub-project is more complex. I designed a neural network and trained it on a dataset of 

faces, each labelled with 5 categorical emotions. With this model saved, I designed and built a raspberry-pi 
powered “smart mirror” that uses a camera to retrieve image data. This data is processed and fed into the 
neural network model and should it detect an emotion, the data is timestamped and saved to a csv file. 
The file is backed up to an AWS S3 bucket every hour.  

The Raspberry Pi runs a webserver that visualises the data on a locally accessible website that is 
updated automatically. The webpages are interactive and allow the number of displayed data-points to be 
set by the user to allow insights to be gathered more easily. The data is processed in real time on the client 
device using Javascript, allowing the user to choose the timescale over which to view the data, for example 
average readings per second, minute, hour or day in order to give the user a better idea of their changing 
mood. The website includes a download link to retrieve the raw CSV data. The Raspberry Pi also runs a 
popular smart mirror software called MagicMirror [link], this displays useful information through an LCD 
panel from an old laptop. I setup an account with openweather [link] to retrieve weather information for 
London, set the calendar module up with my imperial college webcal and configured it to read headlines 
from the BBC News RSS feed. The mirror also displays the London tube service status from the TFL API 
[link], the bitcoin value from the coinbase API [link], information from my spotify account using the spotify 
API [link] and finally information about my 3D printer running octoprint using the local octoprint API. The 
screen also came in useful for debugging. 

The objectives of this sub-project were to become familiar with the python libraries typically used for 
convolutional neural networks; to pre-process data, train a network and apply it to real-world data in order 
to verify the networks accuracy; to build an interactive Javascript powered web page to display real-time 
data in a useful and aesthetically pleasing way; and finally to gather meaningful insights from the data. The 
idea behind using a smart mirror to collect data is based of the premise that a user would stand infront of 
the smart mirror each morning, and this would provide a non-obtrusive method of data collection that 
would not interrupt the morning routine. 

https://github.com/MichMich/MagicMirror
https://openweathermap.org/
https://api.tfl.gov.uk/
https://api.coindesk.com/v1/bpi/currentprice/CNY.json
https://developer.spotify.com/documentation/web-api/
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Data Sources and Setup 

ISS Tracker 

Web visualisation and Javascript Implementation 
The web visualisation uses an API available at http://api.open-notify.org/iss-now.json later replaced by 
https://api.wheretheiss.at/v1/satellites/25544, because it was not possible to load the unsecured http 
request inside an SSL secured webpage without it being blocked by Google Chrome’s Cross Origin Read 
Blocking. (This is to stop a client device from loading a malicious resource) [see code] 
The secured API is read inside a Javascript file using the ajax request function of the jQuery library. The 
data is returned as a json file which can be read natively in Javascript. The altitude, velocity, latitude and 
longitude are saved as variables [see code]. 
 

Python Implementation and Email Bot 
A Raspberry Pi zeroW was setup and installed into a 3D printed case. It runs a 
continuous script on boot with the intention of 24/7 operation (Figure 1). 
The unsecured API was read inside the Raspberry Pi script using Python’s built in 
‘urllib’ library.  The data is returned as a json file and is parsed using Python’s 
json library before being returned as a dictionary object. The longitude and 
latitude are saved as variables. [see code] 
The Gmail email is setup with its own Gmail account credentials using the 
‘smtplib’ Python library, with TLS encryption. [see code] 
 

Smart Mirror 

Hardware build  
The smart mirror is built from laser cut 5mm acrylic with the front face 
made from a 3mm 2-way mirrored acrylic that allows light from a screen to 
pass through from behind, whilst maintaining a mirrored surface on the 
front. A Raspberry Pi camera is mounted behind the 2-way mirror as well 
as a 17” HD LCD screen that was upcycled from an old laptop. The LCD 

screen is driven by M.NT68676 driver board 
(Figure 2) that provides an HDMI input. The 
camera is plugged into a Raspberry Pi 4 that is 
mounted behind the mirror, its micro HDMI 
output is plugged into the LCD driver board. To 
power the mirror a 100W LED 12V power supply 
is fixed behind the mirror, allowing the smart 
mirror to be powered directly from the mains. 
The 12V rail supplies the LCD driver board 

directly, and a 12V to 5V step down converter can deliver up to 3A to the 
Raspberry Pi 4 (Figure 3). The Raspberry Pi was initially installed with 
passive cooling achieved with small heatsinks attached to the SOC with 
thermally conductive tape. Later in the project it became apparent that active cooling was required, as the 
Raspberry Pi would regularly display high temperature warnings. A small 5V fan was attached to the 
Raspberry Pi’s enclosure.  
 

Figure 2: LCD Inverter and Driver 
Board 

Figure 1: Raspberry Pi ZeroW 

Figure 3: Electronic Components 

http://api.open-notify.org/iss-now.json
http://api.open-notify.org/iss-now.json
https://api.wheretheiss.at/v1/satellites/25544
https://github.com/ot316/ISS-Tracker/blob/master/ISS_Tracker.js
https://github.com/ot316/ISS-Tracker/blob/master/ISS_Tracker.js
https://github.com/ot316/ISS-Tracker/blob/master/ISS_track.py
https://github.com/ot316/ISS-Tracker/blob/master/Emailer.py
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Software setup 
The smart mirror’s neural network is trained from a CSV dataset from Kaggle.com [link]. The dataset 
contains just under 36000 data points, each one consisting of a string of 1600 pixel values, representing a 

40*40 pixel grayscale image (Figure 3) and 
tagged with one of the emotions of neutral, 
fear, anger, happy, sad and disgust.  
The dataset was loaded into the first python 
script (Preprocess_DataSet.py) using the 
‘Pandas’ library. The first column was loaded 
into the ‘Pandas’ dataframe object, however 
the column containing the pixels needed to be 
parsed manually as the values were separated 
by spaces rather than columns. I split the 

dataset into 2 parts and used multithreading to process both halves concurrently to save time.  
Once the data has been split into training and testing data using the ‘train test split’ function from 

the Python library ‘sklearn’, It is normalised by subtracting the mean and dividing by the standard 
deviation. The first script concludes by saving the ‘numpy’ arrays to the root directory. [see code] 

The second script ‘Mood_Recognition_train_CNN.py’ loads the arrays and defines the number of 
features and labels. The sequential neural network is built using the Python libraries ‘tensorflow’ and 
‘keras’. It is comprised of a linear stack of 4 layers: Convolutional kernels of 3*3 pixels are applied to the 
input layers in sequence, batch normalisation is used to normalise the output of each layer, and the max 
pooling function samples and reduces the data to reduce computational complexity. Finally, the model is 
flattened, compiled and saved as json file, with the respective weights saved in an h5 format. [see code]. 

 

MagicMirror 
Installing the MagicMirror software was simple, it uses Javascript and npm. Adding weather data 

was achieved by creating an account on openweather, finding my location ID and configuring the 
MagicMirror config file with my API key. After disabling some unnecessary modules I retrieved my Imperial 
calendar .ics file from the Imperial College London website and installed it, and copied across the url of the 
UK BBC news RSS feed [link] to the news module. I configured the TFL API to display the London tube 
service and used the coinbase API to show the fluctuation in bitcoin prices. I then setup a new app in my 
spotify account and generated an API key which I used to visualise live information from my spotify 
account. I generated an API key for my octoprint instance running on a separate Raspberry Pi connected to 
my 3D printer. This allowed me to display the video stream of my printer on the mirror using by pointing it 
to the IP address of my octoprint instance. Finally I configured the HDMI display to be controllable with an 
Amazon Alexa, by emulating a Wemo device. 
 

Data collection and storage process 

ISS Tracker 
The data returned from the API is in the format of latitude and longitude. In order to display the data on a 
2D plane this data must be transformed. It is not possible to accurately map a spherical surface into a 2D 
plane, and as such different approximate projections exist [1], for example the mercator projection (Figure 
4), which preserves the bearing of lines but heavily distorts area, the Azimuthal equidistant (Figure 5) that 
preserves distances from the North Pole or the Goode homolosine (Figure 6) that preserves area but has 
discontinuity between the continents.   

I have chosen to use the Mercator projection because the transformation from polar (latitude and 
longitude) to cartesian is mathematically simpler and it is a commonly observed projection. 
 
 

Figure 3: Random Rendered Examples from Dataset 

https://www.kaggle.com/c/challenges-in-representation-learning-facial-expression-recognition-challenge
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/Preprocess_DataSet.py
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/Mood_Recognition_train_CNN.py
http://feeds.bbci.co.uk/news/uk/rss.xml.
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The equation for the transformation [2] is shown in equation 1 and 2, where λ = longitude and 𝜑 = latitude: 
 
Equation 1:      𝑥 =  λ 

Equation 2:     𝑦 = ln (tan (
𝜋

4
+

𝜑

2
)) 

 
The formulas above are implemented in Javascript to scale the values dynamically inside the dimensions of 
the map. [see code]. The transformation is not necessary for the python implementation, as its purpose is 
to compare the current latitude and longitude to a predefined longitude and latitude interval over London. 
[3] 
  

Smart Mirror 

Python 
The 3rd python script ‘main.py’ runs on the Raspberry Pi. Firstly, it loads the neural network model and 
initialises the video stream from the attached camera using the ‘OpenCV’ library. It then sets up a classifier 
built into OpenCV and uses the ‘haar_cascades_frontal_face’ XML file to identify faces [link]. This function 
is used to crop the video stream to contain only the face, otherwise the image passed to the neural 
network would not be in the same format as the test data. The script first tries to open the existing csv in 
order to append data to it. If an error is thrown, the script will create a new CSV instead and open it.  
 The script now enters a while loop where it saves a frame from the camera, crops it to contain only 
the face, converts it to grayscale and down-samples it to 40*40 pixels. The purpose of this process is to 
regularise the data to match the test data. Each pixel was originally scaled by dividing it by 255, in order to 
normalise it between 0 and 1. This assumed that the brightest pixel had a value of 255 and I later changed 
this to a min-max scaling algorithm, as this worked better in low light, where the brightest pixel may have a 
lower value.  The data is now fed into the neural network and 6 numbers are returned. These represent 
the network’s confidence that the frame should be labelled with each emotion: The largest of these values 
is the predicted emotion. The script discards any neutral classifications as this data was not particularly 
useful. A new data-point is generated as well as the date and time (using Python’s ‘datetime’ module) and 
the value of each emotion. After 10 successful readings, the data point is appended to the dataframe 
object and saved as a csv, overwriting the previous file. Saving data is restricted to once every 10 readings 
to improve code efficiency. The data is saved in the ‘emotion_data.csv’ file in the ‘webserver’ directory. 
This isolates the Python back end from the webserver’s front end.  

For debugging purposes, the script can be run with a ‘-show’ argument from the command line, this 
was achieved using Python’s ‘sys’ library. This opens an OpenCV video window that shows the resized live 
image from the camera with the subject’s face identified by a square and the predicted emotion written 
over the top (Figure 7). The labelled emotion will update immediately and proved useful for tuning the 
performance of the smart mirror. To close the window a keyboard interrupt is assigned to the letter ‘q’ 
[see code].  

Figure 6: Goode Homolosine Figure 4: Mercator 
Projection 

Figure 5: Azimuthal 
Equidistant Projection 

https://github.com/ot316/ISS-Tracker/blob/master/ISS_Tracker.js
https://github.com/opencv/opencv/blob/master/data/haarcascades/haarcascade_frontalface_default.xml
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/main.py
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I created a new IAM user in my AWS account, that was given access to an AWS S3 bucket that I setup 
previously. I copied the credentials of the account into the environment variables of the AWS CLI, allowing 
me programmatic access to my S3 bucket. I wrote a Python script that uploaded the dataset to the S3 
bucket, which I later made publicly accessible. To automate this process, I setup the Raspberry Pi to 
execute the script every hour using a cron job by adding it to the crontab file. 

Javascript  
With the CSV file of emotion data saved by the Python script, further data processing must be carried out 
before it can be displayed in a useful way. Rather than processing this data in the continuously running 
Python ‘main.py’ and adding more computational strain on the Raspberry Pi, I chose to carry out the data 
processing in Javascript, that would run on the client-side device in the web browser. This proved to be 
much more challenging as it lacked the advanced libraries supported in Python, and I had to write the 
functions from scratch. I learnt that the reason for this is because Javascript is not usually used for 
numeric, scientific or data applications, although it is significantly faster than Python as it is a lower level 
language. 
 The Python script continuously saves datapoints in quick succession as long as a face is in view. It is 
not particularly useful to observe emotion data changing every few milliseconds and as such the data must 
be averaged over a certain timescale.  
 The script contains a ‘graph2’ function, that begins by parsing the csv file into a 2-dimensional 
Javascript array. Javascript does not natively support 2-dimensional arrays, but an array of arrays can be 
constructed with nested for loops. I used the ‘Papaparse library’ [link] to parse the CSV, which is well suited 
for large files. Once each array had been pushed to the larger database array, I stripped the datetime string 
of the un-needed milliseconds value, by discarding the last 7 characters of the string. This later became the 
method by which I achieved variable averages over different timescales; days, hours, minutes, seconds: I 
simply removed 16, 13, 10 or 7 characters from the datetime string, essentially labelling datapoints that 
shared a timestamp with the same index, depending on what the value of the ‘timescale’ variable was 
when the graph function was run. 

Figure 7 Emotion Recognition Test 

https://www.papaparse.com/
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The function iterated through the datetime column of the database and created a new array of each 
unique value, called ‘uniquetimes’. I then created an array for how many values were labelled for each 
unique datetime named ‘countarray’ as well as a ‘cumulativecountarray’ that was generated by performing 
a cumulative addition on ‘countarray’. This was used for indexing the database. The code segment below 
shows how these arrays are used to average all the sets of values accordingly and save them to a new 
array. This process works regardless of which timescale is specified previously.  

for (var i = 0; i < uniquetimes.length; i++) { 
       for (var j = cumulativecountarray[i]; j < cumulativecountarray[i + 1]; j++) { 
              for (var k = 1; k < 6; k++) {  
                   average[i][k] += parseFloat(array[j][k]); 
                   average[i][k] = average[i][k] / countarray[i + 1];   
 
Before the data is plotted, each array is normalised between 1 and 0 with an element-wise subtraction of 
the minimum value and division by the range. [see full code] 

 

Basic characteristics of the end-to-end systems set up and data 
 

Smart Mirror               ISS Tracker 
  

Figure 8: Flow Diagram of the Smart Mirror System 

Figure 9: Flow Diagram of the ISS Tracker System 

https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/Chart2.js
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Coursework 2: Internet of Things 
 

Data Interaction/visualisation/actuation platform 

ISS Tracker 

Python Implementation and Email Bot 
The data actuation for the Raspberry Pi first involves comparing the 
constantly updated latitude and longitude data from the API to a region 
over London [3]; this is done with a simple if statement. If both the 
latitude and longitude are within the defined interval an email is sent to 
my personal email address with the message ‘ISS Overhead’ (Figure 10). 
[see code]  
 

Web visualisation and Javascript Implementation 
The webpage for the visualisation of the ISS position is built into a page on my 
existing web-app. The PHP file contains mostly static HTML and some PHP code for 
templating. (please note the ISS tracker GitHub repository contains only the HTML, 
CSS and Javascript to allow it to be viewed independently to the WebApp). The 
HTML links to a CSS style sheet, some necessary Javascript Libraries and the 
‘ISStracker.js’ Javascript file. [see code] The ISS tracker file firstly retrieves the map 
image and graphic of the ISS via an https request to an AWS S3 bucket inside the 
‘preload’ function. The images are then saved as static variables. this function is 
called when the page is loaded. Next the setup function defines the dimensions of 
the map and uses the p5 library to create a canvas on the page. The function also 
centres the canvas on the webpage.  

The plot function is called within setup and 
processes the data from the API as explained 
previously. It then clears the previous picture and 
sets the background of the canvas to the map 
picture obtained in ‘preload’. The variables x and y 
that were returned from the transformation code 
are used as coordinates to ‘draw’ a small red circle 
on the canvas, this is because the ISS graphic 
(Figure 11) is quite large and it is difficult to see the 
precise location. These same variables are used to 
place the ISS image onto the canvas, offset by half 
its width and height in order to centre it. 
 The current date and time are called using the 
‘Date()’ function and passed to a string variable 
before being concatenated to the altitude and 
speed data. This string is then set to an HTML tag 
using the built in ‘innerHTML’ function. 
 The plot function is executed continuously at 
intervals of 3 seconds using the ‘setInterval’ 
function. If the window is resized at any time a the 
‘windowResized’ function will be called, which 
simply repositions the Canvas to the middle of the 
page as standard CSS would not work. The finished 
web interface is shown in Figure 12. [see code] 

 

Figure 11: ISS Graphic 

Figure 12: ISS Web Interface 

Figure 10: Email Notification from ISS 
Tracker 

https://github.com/ot316/ISS-Tracker/blob/master/Emailer.py
https://github.com/ot316/ISS-Tracker/blob/master/ISS_tracker.html
https://github.com/ot316/ISS-Tracker/blob/master/ISS_Tracker.js
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Smart Mirror 
The smart mirror hosts an apache2 webserver accessible over the local network at ‘smartmirror.local’. The 
webserver hosts a small static local website with simple CSS style sheet and 3 HTML pages that can be 
accessed using the navigation bar (this also has a link to the GitHub repository). I used a bootstrap 
template to save time with making the HTML responsive to different devices. [see code] 

Going through the pages in order of increasing complexity and following on from the Javascript 
data collection and storage subsection: The 3rd page simply converts the whole CSV database into an html 
table for viewing (Figure 13). There is also a download button that allows the entire database to be 
downloaded to the client device; this was useful for backing it up because GitHub was unable to handle the 
file once it became larger than 100mb [see code]. Later when the AWS S3 automatic backup method was 
implemented, this was no longer an issue. 

The purpose of the ‘live reading’s webpage is to see the graph update in real-time and view each 
datapoint as it is generated. This serves little purpose for actually gathering useful data trends but is a 
good visual tool to show how the system works and it is very satisfying to be able to control the graph in 
real time with your face. The advantage of the graph over the OpenCV test view is that each emotion is 
always displayed, rather than only showing the single highest predicted emotion. 

The user can adjust how many datapoints are displayed by entering a number in a text field, the 
‘Chart1.js’ file is responsible for plotting the data, initially a ‘setup1’ function checks the user text field, if it 
is empty a default variable of datapoints is initialised as 100. This function concludes by calling the ‘graph 
function’ that takes the datapoints variable as an input. After parsing the csv data and normalising it 
between 0 and 1; the graph function pushes each emotion into individual arrays, ready to be plotted. I 
used ‘chart.js’ which provides a good level of customisation with attractive animations and interactive 
graphs, where the user can hover over datapoints to view them or hide lines by clicking on the legend. I 
plotted each emotion with a different colour and constrained the axes between 0 and 1. In order to update 
the graph in real time, the setup function is run every 1.5 second using the built in ‘setinterval’ function. 
This number was chosen as it was a good balance between low latency and efficiency. As the graph is 
constantly being redrawn, it will continuously check for user input in the text field using ‘getElementByID’ 
and will update the number of datapoints displayed automatically, scaling the graph accordingly (Figure 
14) [see HTML code] [see Javascript code]. 

Figure 13: Raw Data Webpage 

https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/index.html
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/rawdata.html
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/livegraph.html
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/Chart1.js
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The final page of the local website is the default page when the user visits the webserver: It is the 
dashboard where the user can view emotion data over different timescales, to gather insights into their 
changing mood. Aside from the data processing, the graphing process is similar to what is implemented in 
the ‘live readings’ webpage, with the Javascript file renamed as ‘Chart2.js’. As explained previously, the 
data can be averaged over different time scales, including seconds, minutes, hours and days depending on 
which HTML button Is clicked; the button simply calls the ‘graph2’ function with an extra integer input 
argument corresponding to each button. Essentially the script will take averages of all data collected in the 
same day, hour etc, and display it with the data from other days/hours etc to give the user greater insights 
into their changing mood. The data is sliced to contain a default of 100 datapoints, or less if 100 data 
points do not exist for the given timescale (e.g. data has not yet been collected over 100 days) and plotted 
on the webpage. The input text field allows the user to control how many datapoints are shown, 
essentially giving them the ability to ‘zoom in’ on a specific time. Adjacent to the text field is an HTML 

Figure 14: Live Reading Webpage 

Figure 15: Averaged Datapoints of the last 100 minutes 
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‘Apply’ button, which is necessary to trigger the ‘graph2’ function as this webpage does not update the 
graph automatically as the ‘live readings’ webpage does. [see HTML code] [see Javascript code]. Figure 15 
shows the averaged datapoints of the readings from the last 100 minutes, and Figure 16 shows the 
averaged readings of the last 10 hours. 

 

Data analytics, inferences and insights 

ISS Tracker 
The ISS is considered by some to be one of the most advanced science and engineering projects ever to 
have been made, and also represents a great political achievement through the cooperation of the space 
agencies of the United States, Russia, Europe, Japan, and Canada [4]. Whilst it is interesting to see the ISS’s 
sinusoidal trajectory on a 2D map projection as well as it’s altitude and speed, the data serves little 
practical purpose other than personal interest and satisfaction. The project does match up reasonably 
accurately with NASA’s official ISS tracker [link], with a very slight latitudinal offset. 

The email alert will hopefully prove genuinely useful for catching sightings of the ISS, however poor 
weather has prevented this from happening so far. 
 

Smart Mirror 
At the time of writing I have collected over a weeks worth of data and intend to continue data collection 
until the submission date. The neural network works reasonably well and is around 66% accurate; I am 
able to change the predicted emotion by pulling different faces reasonably reliably, although particular 
emotions such as ‘sad’ are difficult to trigger. The winners of the Kaggle competition involving this dataset 
achieved a similar accuracy, suggesting that this is close to the upper limit attainable with this particular 
dataset and current algorithms. A better network could possibly be obtained with higher resolution 
pictures; however, this would greatly increase the training time, which already took a staggering 3 days 
when run on a high-end GPU and would likely require renting a dedicated server. In addition to this, the 
dataset has been tagged manually by a human, which means the emotions classification may also be 
subjective. 

Realistically it is difficult to draw useful insights into the emotion data, because unfortunately it 
does not work particularly well with subtle facial expressions and users are unlikely to have exaggerated 
facial expressions when standing in front of their mirror in the morning. In addition to this, emotion is a 
highly subjective and personal experience. However, during testing there were times when I noticed the 
smart mirror did accurately log genuine emotions! in particular anger during debugging and happiness, 

Figure 16: Averaged Datapoints of the last 10 hours 

https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/index.html
https://github.com/ot316/Mood-Detection-Smart-Mirror-data-logging-and-Web-Server/blob/master/webserver/Chart2.js
https://spotthestation.nasa.gov/tracking_map.cfm
https://spotthestation.nasa.gov/tracking_map.cfm
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both when the project was going well and when testing with friends who were amused by the occasional 
inaccuracies. This is a promising sign and, in my opinion, proves that the concept does have potential. 
 

Discussions on the important aspects of the project 

ISS Tracker 
The important aspects for me were the learning experiences about different topics, in particular CORS 
requests, becoming more familiar with Javascript especially JQuery and completing a project to do with the 
ISS which is a topic I find interesting. Whilst other websites do exist that show the same information, I was 
surprised that (whilst they are do include more features) the existing implementations I looked at [link] 
[link] were not of a high aesthetic quality and both (including NASA’s own) displayed a google maps error 
at the time of writing. Therefore, making it publicly accessible was also important to me in case anyone 
else was interested or might find the data useful. 
 

Smart Mirror 
The important aspects for me were the learning experiences around Python convolutional neural 
networks, networking, Javascript and general data handling. I feel I have learnt a lot from this project and 
am in a good position to take this knowledge further. 

It is worth touching on the privacy and data protection issues that arise with facial recognition and 
mood tracking. I have only tested the system on myself and consenting friends and have the camera 
installed in my room away from the general public. Were this to be a consumer product data privacy and 
cyber security would be of great concern due to the nature of the data and the non-encrypted data 
transfer exposure should the network be compromised.  

 

Avenues for future work and potential impact 

ISS Tracker 
I would like to add a trajectory path to the web visualisation of the ISS, showing the predicted position so 
that users could see more than the instantaneous data. 

I believe the email bot has significant scope for improvement. Firstly, I would like to run the system 
on a dedicated low spec cloud server, to prevent me from requiring a Raspberry Pi constantly plugged in. I 
would like to build a simple webapp whereby users submit their email and region of interest to a scalable 
MySQL database. The server would then send out emails whenever the ISS was above a user’s specified 
location. I would require my own email server because Gmail would likely close the account suspecting It 
of spam. 
 

Smart Mirror 
An initial goal for this project was to be able to activate a ‘training mode’ through the web interface. This 
would allow the user to log their own emotion manually and then instead of the camera feed being fed 
into the neural network model, the picture would be appended to the training dataset, and the model 
could be retrained. This would allow the user to improve the neural network model to work better for 
them specifically, I believe this would make a big difference in terms of accuracy, however training the 
model cannot be done locally on the Raspberry Pi for obvious reasons, and this would therefore require 
the user to transfer the model over to the Pi to observe any improvements. Unfortunately, I have not yet 
had time to implement this change. 

Constantly saving over a CSV file is not an ideal solution, I believe using a dedicated database 
language such as MySQL would be much better, however I have never done this before and did not want 
to be over ambitious at this stage, but this is certainly an avenue for potential improvement. I would also 
like to implement reading the database from the AWS S3 bucket, this would allow multiple smart mirrors 
to retrieve the latest data-set, append data to it and save it once again to the cloud. This would allow the 
system to be scalable. 

  

http://www.isstracker.com/
https://spotthestation.nasa.gov/tracking_map.cfm
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Appendix 
 
 
 
 
 
  

Figure 17: Emotion Recognition Running in ‘debug’ mode on the Smart Mirror (mirror panel removed), with the 
Live Readings webpage open on an iPad and Updating in Real Time. 

Figure 18: Emotion Recognition Running with the 
Smart Mirror Interface Turned On. The Spotify API 
is Showing Track Information in the Bottom Right  

Figure 19: Mirror Panel removed, showing the 
Smart Mirror APIs and the Video Stream from my 

3D printer 
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