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Introduction 

Group 24 has designed a presence notification system which is shared amongst shared flats up to 
four people.  

Some students living together use systems to let each other know who is present or absent in the 
flat, often by marking by their name on a whiteboard or blackboard. This is an interesting indirect 
social interaction and was the basis of the inspiration when we designed this interactive 
household object. Modernizing this indirect interaction between flatmates to make it essentially 
effortless is the goal of our design. 

Our presence notification system is made up of two artefacts: a smart shoe-rack, and an 
accompanying presence status display box.  

The shoe-rack integrates LDRs into each of the four cubbies which can be designated for up to 
four flatmates. Once a pair of shoes is placed into the shoe-rack, the sensors in the LDR picks up 
on the light blockage, thus identifying that person as being present in the flat.  

This real-time data is then transferred to the second artefact; a presence status display box. 
Depending preference, it can be kept in multiple shared spaces such as the kitchen, hallway, 
living room, etc. 

The presence status display box processes the data sent from the LDRs through a series of LEDs 
behind placed pictures that represent each flat mate. The LED lights up and illuminates the 
picture when someone has placed their shoes inside their designated cubby and shuts off when the 
shoes are removed. 

Circuit design 

Our Executions: 

1. Prototype of 4 LEDs independently responding to their complementary LDRs. This 
prototype is shown through wires.  

2. Prototype on wireless Wi-Fi system through an app 

Possible process improvements: 

Make it a modular system on both ends, allowing for shoe cubbies and presence status display 
boxes to be added or taken away depending upon the number of people living in the flat. 

Use pressure detectors instead of LDR’s, eliminating the need for a constant light source 

     OR 

Ideally, the connection between the LDRs and LEDs wouldn’t function through wires, as both 
artefacts were originally intended to be away from each other, scattered around the flat. The 
connection would need to be wireless, explaining why we also chose to make a prototype on a 
wireless Wi-Fi system through a website to explore that option.   

Prototype 1: Link between LDRs and LEDs 

The LED/LDR circuit prototype consists of 4 breadboards and an Arduino kit. On each 
breadboard there is and LDR and two LEDs. One of the LEDs is always on and the other is 
linked to the LDR. When a specific LDR is activated, its corresponding LED will light up. The 
LED that is always lit up is to increase the light intensity within each cubby and the LED that is 
dependent on the LDR lets the user know when the LDR responds to dark.  

The pins 9 to 13 on the Arduino kit were used as outputs by the LEDs and A0, A1, A2 and A3 
were used as inputs by the LDRs. The LEDs used 220Ω resistors and the LDRs used 4.7kΩ 
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resistors. Each cubby of the shoe-rack would have a breadboard with the LDRs and LEDs so the 
number of cubbies will be the number of breadboards required. 

 

 

 

 

 

 

 

 

 

 

Link to LDR and LED interaction: https://www.tinkercad.com/things/iRVJHbwknp6-4-ldrs-to-
leds/editel?sharecode=Gm5rzs-SWf08vl9Crbqh7RvTwfZrR2vbIMbQmCI9bD0 

Link to Video: https://vimeo.com/408521085 
Prototype 2: Website 

The website uses JavaScript to access the data from the JSON file mentioned above. By using the 
Fetch method in JavaScript, we transformed the predefined data into workable variables. This 
was done by parsing the JSON data into a JavaScript file, and using the ‘JSON.stringify’ function 
to transform it into a JavaScript array as it’s made of elements which are needed for last step. The 
function ‘JSON.parse’ transformed the data we need into integer form.  

The website communicates the data (someone’s presence or absence) through images.  

By making alterations to the DOM model of the HTML, the SRC of the images have the two 
following scenarios: A picture of the person implies his/her presence, whilst an empty slot would 
imply his/her absence. For each image (total of 4), we use elements to give each a unique ID in 
order to change their SRC.  

We used the bootstrap CSS component library to establish a style for our website. A ‘bootstraps 
grid system’ allows us to organize and explore various styles with ‘image cards’ in a row and 
column layout. This created a clean and organized layout for the users. In addition, we also used 
our own CSS to embellish the HTML document and make it look presentable. 

Challenges and Difficulties:  

Many changes and edits were required as some of the logistics weren’t properly thought through. 
The lack of planning caused confusion and errors. 

Most errors occurred in JavaScript when trying to transfer data from the adaFruit server. The 
stringify method resolved the issue by transforming data into workable integers. More errors and 
confusion happened in the HTML, due to the images and files ‘not being found’. 

Link to website: https://github.com/jackdmorrison/Online-ShoeBox 

Link to video: https://vimeo.com/408072913 

Arduino prototype circuit diagram made using software “TinkerCAD.” 

https://www.tinkercad.com/things/iRVJHbwknp6-4-ldrs-to-leds/editel?sharecode=Gm5rzs-SWf08vl9Crbqh7RvTwfZrR2vbIMbQmCI9bD0
https://www.tinkercad.com/things/iRVJHbwknp6-4-ldrs-to-leds/editel?sharecode=Gm5rzs-SWf08vl9Crbqh7RvTwfZrR2vbIMbQmCI9bD0
https://vimeo.com/408521085
https://github.com/jackdmorrison/Online-ShoeBox
https://vimeo.com/408072913
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Artefact Design 

How is it interactive? 

Our proposed design would allow the discreet interaction between flatmates to be conducted 
automatically. By taking a routine task and utilizing it as an input for the artefact, it eliminates a 
manual alternative, i.e. buttons or switches. 

The physical artefact design is split into two components, which communicate between each 
other wirelessly via a cloud-based API service. The two components are the shoe rack: the input, 
and the display: the output. 

Each person living in the flat has their own designated cubby inside the shoe rack, with a small 
strip of whiteboard material to write their name. Inside each box is an LDR (light dependant 
resistor), which detects if the user’s shoes are covering it or not. When shoes are placed on a 
LDR, an LED will light up on the display in front of the image of the flatmate who’s shoes they 
were. 

The display has been designed so that flatmates can insert their own ‘profile picture’ and change 
it at any time. Allowing a product to be customised by a user makes it more engaging and 
interesting. 

 

 

 

 

 

 

 

 

 

Knowing when their flatmates are home allows people to engage with each other in a more 
dynamic and comfortable way. Rather than having to message a group chat or knock on bedroom 
doors, flatmates will know who’s available to socialize or help if needed. 

Other potential uses: 

There are multiple applications for this interactive household object besides social convenience. It 
could act as a prompt for flatmates to help and check up on one another; for example, if someone 
doesn’t leave their house for a prolonged period, or someone is still gone after a night out. 

 

Presence Status Display Box Description: 

In front of every LED on the information box is a glass frame, where each person can place and 
replace pictures (or even pieces of paper) that represent them. Visual effects are helpful, as they 
evidently indicate which LED represents a spot in the cubby. The ability to replace the 
papers/persons involved allows users to switch spots if they wish to, or even give it away to 
another group of people. 

Storyboard showing fictional scenario of an end user. This was used to design and refine the interaction. 



Group 24 

4 
 

While designing the information box, the structure of the artefact and the use of materials greatly 
impacted its luminance (amount of light that passes through/reflected from an area). It was 
important that the light from the LED was intense enough to be noticed and create contrast. 

The material surrounding the frame is transparent, allowing the LED light behind it to show 
despite the picture in front of it. The barrier which separate each LED prevented the light from 
scattering from many directions. In addition, the cavities for each LED were designed large 
enough with highly reflective materials (many forms of plastic) to also increase the luminance. 

 

 

 

 

 

 

 

 

Shoe-rack Description: 

The cuboid structure of the shoe-rack is to place the shoes in. The basic design of a regular shoe-
rack has been taken and remodelled, as we have put in an LDR on the base of each of the four 
cubbies, there is one per person. The shoe-rack has Velcro on the sides and top faces, allowing 
users to rearrange them however they’d like. 

 

 

 

 

 

The shoe rack is made up of four individual cubby sections that can be rearranged, stacked, or 
separated. This will allow the owners to change about the layout of the boxes, to allow for 
possible space constrictions or aesthetic preferences. 

Constant running LEDs in each shoe cubby are ideal, as they illuminate the shoes at night, and 
therefore eliminating the need for an outside source of light to be shed on the LDR’s for accurate 
data. The slit cuts on the faces of the box also allow extra light in.  

Whiteboard surfaces on each box also give users the opportunity to label them to prevent 
confusion, as it’s important for everyone to consistently use their own designated box. 

 

 

Back Lid 0ff:  Separating barriers made of reflective material  

 

Front View Lid On: Difference between LED on/off; shown purpose of 
transparent framing and effect  

Left & Right: Complete image of artefact; shoes provide a sense of scale, and different angles expose slits with more detail  
Middle: Arrangement of empty shoe-rack. It’s assembled with a pair cubbies siting on top of another pair    

Front/side view of 
individual cubby  

Back/side view of 
individual cubby  


