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Introduction

This project covers the topic of bringing Internet of Things into education. Our 
design brief was to create a product or service that can bring the Internet of 
Things phenomenon into everyday life, with a focus on the area of education. 
The Internet of Things is the connection and inter-networking of electrical de-
vices with each other and the internet. The concept is that devices can identify 
themselves digitally  and other devices, no longer do the devices only relate 
to their user. We understood this project needs us to seamlessly weave these 
new technological webs into modern society. 
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The project goal is to make a new and innovative physical device that effort-
lessly brings the Internet of Things into the daily life of education. By creating 
a tangible and aesthetic product that creates a unique interaction between the 
product and user. So that the concept is in line with important values, the de-
vice will be enjoyable to use, improve the working environment of students, be 
sustainable and be respectful to all users that interact with it. The target users 
are Bachelor students of Industrial Design who use the work spaces on the lower 
ground of laplace. The work areas in the new building Atlas should be better 
than the current situation on Laplace. This is the target group because they are 
accessible and it is easy to conduct research and immersion in the design space.   

Project Goal
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Ideation

Traditional Brainstorming

We began our idea generation by creating a mind map of the different 
areas involved in education. We looked at the different aspects and the 
problems and opportunities that were within these areas. This gave us a 
clear overview of the design space and opened our mind to the field of 
education outside the university environment.
We then took this overview of the design space and began creating some 
of our first product ideas, these ended up becoming mostly related to high 
school and university. We were struggling to come up with many more ide-
as so we began to research alternative idea generation techniques.
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Brain Writing

We found a method in the book Thinkertoys where each member of the 
group had five minutes to write at least 3 ideas on their page. After five mi-
nutes the page would be passed to the next member and they could use the 
previous ideas to inspire their own ideas. This continues until every member 
has written on every sheet.
This was a successful technique and helped us create many ideas, an issue 
was that under the pressure to create ideas, some concepts were not related 
to the Internet of Things enough or at all. There were still some really interes-
ting ideas generated and some people had very similar concepts.

Rolestorming and teleportation

Because our target group are students working in the spaces of laplace we 
decided to go and immerse ourselves in the design space, this was extre-
mely successful as we found many problems and opportunities. Such as 
display boards being used by one group for a whole semester, waste left on 
communal tables, lack of table space to work on and an untidy layout of the 
room.

Through our idea generation we had around 50 ideas, from these ideas we 
needed to narrow down and refine down to the concept we would continue 
with for the project. We reduced the ideas by considering whether they ap-
plied to the vision of what we wanted to create, whether they were useful to 
society, whether they improved the current situation and if they were inno-
vative. We reduce 50 to 10 and then to 4 of our favourite ideas. 
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6

We presented our final concept as a digital project board to replace the current 
display boards that are all over the work areas. Currently people claim these 
boards for a long time and only use them once a week in their group meetings or 
maybe never again but they leave their sheets and post-its there. We wanted to 
create a fleet of electronic boards that would display people’s work and informa-
tion during group meetings but were then available for others at different times.

Iteration

After our reflections on the presentation that 
we made outlining our top three ideas and 
considering the feedback from our coaches 
and fellow students, we began to reconsider 
our final concept. 
The idea of an autonomous bin had the 
most positive feedback from the presentati-
on so as a group we began to discuss using 
this as our final idea instead of the presen-
tation board. There was some friction in 
the group about this decision, however, we 
finally all understood that the bin was most 
closely related to the Internet of Things and 
aligned most with our personal values com-
pared with the project board.

This bin will helpful, interesting and better 
for the environment that the current, sparse-
ly distributed and general bins in laplace. It 
has opportunity for some rich human inter-
action and the possibility of giving the bin 
a “personality”. We are very excited and 
inspired to continue working on this concept 
and developing it as a product.
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Ideation

Design Vision and Values

We value helping Industrial Design bachelor students in the work spaces in the 
lower ground of the Laplace building to keep their work areas cleaner and make 
them a more enjoyable place to work and be creative.

Important values for students generally are to be kind and respectful to each 
other, they want to be able to study in an optimal environment and to add fun 
into their daily lives. Industrial Design bachelor students, specifically want to 
respect their working environment and the ecological environment, they want 
to enjoy their design projects and they want to be careful and respectful to their 
fellow designers. 

The current situation of the workspaces is that students are leaving food waste, 
packaging and prototyping left-overs on the work tables because they are too 
busy or lazy to walk around with their trash to find a bin. This is a problem becau-
se the tables are dirty for the next group who comes to the table, also, often the 
waste is pushed onto the floor or placed on a nearby shelf or storage box which 
make the work spaces have an untidy and unclean atmosphere. It also makes the 
service staff’s work more difficult because they have to pick waste off the floor 
before they can vacuum or mop.

The solution we have created is an autonomous bin that drives around and can 
be called over to tables to collect trash. This is a solution because people don’t 
have to walk around with their trash, there are more recycling options than are 
currently available and the work areas become a better environment.

Conceptualisation
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Ideation
Concept

We will create a self-driving bin that will drive around Laplace. Students and 
faculty staff can summon the bin by calling it over with their voice, if it is nearby. 
Or if it is far away, you can interact with a device on each table that will com-
municate to the bin that you are in need of it’s help. The bin has a lid that auto-
matically lifts when trash is being placed in and is closed as it drives around the 
building. It can travel between different rooms as doors automatically open to 
let it through.

The bin has four sections for different recyclable materials, however, you need to 
place the correct materials in each section yourself.  The bin can sense when it is 
full and goes to a trash reservoir in the building to empty and then continue with 
its duties. At the end of each busy work day the fleet of bins within a building 
return to their charging stations to replenish power overnight.

Safety features of the bin are that it shines a distinct light on the floor ahead of 
its path to warn people that it is around the corner so that they don’t fall over it. 
The mechanism will also make a quiet noise as it moves around the building.
 
It is our goal that the bin has a personality and identity with the users and faculty 
it operates within. There is interaction between the users and the bin both physi-
cally and verbally. The bin responds to voice and could offer short responses 
alongside a screen that could display facial expressions or messages.
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Mid-Term Demo Day

Video
We thought the best way to show the features of our concept on the demo-day 
was with a video. We didn’t have a prototype at this stage so we created a mock-
up using a bin, platform with wheels and a sting. We added different eyes to the 
bin in different situations to show show emotion and personality of the bin.

The video was light-hearted and simple but it clearly showed the main features of 
BinK and the benefits it could bring to Laplace.

Mapping for Different Eye Expressions when made on LED Strip
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Mid-Term Feedback:

- Make sure that the bin doesn’t become a slave to people, make sure it is equal.
- Focus on the interaction and individuality of the bins.
- Decide which important features to focus on when we are prototyping.
- Perhaps focus on different personalities of bins for different type of waste they collect.
- How does the bin know when you are finished using it?
 - “Thank you”
 - Waits 5 seconds without input then leaves.
 - Find the cost of making them in real life.
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Realisation
Building the Top/”Bin”

At the prototyping workshop located in the Vertigo building on campus. We be-
gan building the bin by cutting two pieces of 18mm thick MDF in such a way that 
they would slot into each other. These MDF pieces provide structure and the four 
waste sections in the bin. We added extra space at the bottom of the wooden 
pieces for the electronics board.

We then wrapped the biggest sheet of akyprop we could find around the wooden 
frame (we calculated the diameter of the wood before). We then nailed this sheet 
onto the wood on all four sides to secure it.
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The final stage of making the 
bin section was to add a topper 
on the top to make it look more 
professional and smart. This was 
created using some 3mm MDF 
which we painted with two coats 
of black paint.

Were very pleased with how 
this turned out, we think it looks 
clean and modern. We chose this 
specific plastic material as the 
outer coating so that we can add 
the eye inside and it will glow out 
through the plastic and hopefully 
the user won’t be able to see the 
LED strip, only the light.
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The RC Base

 From the top section of the bin, we took measurements and used 
these to make a 3D CAD drawing of the base in order to laser-cut the 
MDF case for the base. The drawing had perfectly measured and placed 
holes for motors, swivel wheels and cable management passages. We put 
all the laser-cut pieces together and screwed the wheels and motors into 
their designated places. We then secured the other electrical components 
onto the board, then wiring all the various components together.
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Iteration

 Unfortunately, the top of the bin that we made was too heavy for the motors 
we had bought for the base. Therefore, the base couldn’t move with the bin on it (it 
couldn’t even support the weight). So we decided to make a new, lighter base.

 First, we analysed the first bin for what was causing excessive weight and what 
we could do in the next on to reduce the weight. This was an important learning mo-
ment for us as, particularly for prototyping as we had to compromise between aesthe-
tics and functionality in order for our product to work. From the analysis we decided 
that the “heavy bin” would represent how our bin would really look if we had more 
powerful motors. The second “lighter” bin would act as the visual representation of 
how the bin would look as it moved and be effective for our validation. 
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Validation
Process

For the validation a user test we decided to create a situational “role play” environ-
ment for the user to test the concept in a real life situation. This consisted of our 
group explaining the concept to the user and asking them to sign the consent form 
(shown in Appendix B).

We created a fake “workspace” area in a private room with a lot of trash on the 
table. The test user was asked to throw away the trash and as they began to try and 
carry it to a bin, BinK drove into the room. The users reactions were all positive and 
welcoming of the bin. We walked them through some different scenarios with BinK 
and observed the interactions.

After analaysing the feedback questionnaires of some users it was clear that almost 
all of them would exclusively summon BinK by button. Therefore, a true, tangible 
button prototype was made and we continued the user test with it as we thought it 
was more similar to the real user situation.
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Results and Feedback

In total we tested eight Bachelor students that work in the workspaces of Laplace. 
There were three B1, two B2 and three B3 students with a mixture of males and 
females. Some of the feedback was expected and unsurprising, however, some was 
unexpected and helped us refine our concept.

The expected feedback was that everybody tested considered the four waste sec-
tions to be better than the current two offered in laplace. They all also thought that 
BinK would be an improvement to the workspaces, if implemented, with several 
users extremely interested and supportive of the concept. 

Some unexpected results were also outlined in the surveys. Such as, the majority 
thought that one eye was better that two for the bin, this is possibly because they 
were only presented with BinK with one eye. And as mentioned earlier, most people 
would never summon the bin with their voice as they would feel disruptive and self - 
conscious.
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Final Demo Day
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For the final demo day we brought our static bin and moving prototype as well as the 
button prototype. We also created several posters, one was a “comic strip” of a day in 
the life of BinK. It highlighted the features and usefulness of BinK in Laplace. Another 
poster was an infographic style of the user testing feedback highlights, we showed this 
because many things were affirmed in the test but also highlighted for improvement. 

Other posters included the iteration graphs shown earlier and a business model canvas 
that was made for the future of BinK. Some small business cards were also present on 
the table for people to remember BinK alongside the required poster template.
All visuals are present in Appendix C.
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Iterations

Ideat ion

Explora t ion

Conceptua lisa t ion

Envisioning

Prototyping

Va lidat ion

Ideat ionPressure Cooker Conceptua lisa t ion Rea lisa t ion Va lida t ion

Present ing

i tera t ions

Throughout the project we had to go through many iterations, beginning with com-
pleting the pressure cooker and the returning to ideation again from scratch. As 
well as creating sketches and conceptualising many ideas whilst refining. 

An important iteration that we made was deciding that our final concept was going 
to be a project board and then going back, realigning our values and refining our 
final ideas again to come out with the bin. This was a very important step as it out-
lined our path for the rest of the project and gave us a direction that we were passi-
onate about.

Another significant iteration was building an entire prototype bin and then realising 
that it was not functional so returning and building another one from scratch. This 
further developed when we conducted some user tests with a paper button before 
realising its significance for the user so we returned to the workshop and prototy-
ped that properly.
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Overall Results
Even though there have been quite some discussions about which idea to choose while 
and after brainstorming, the end result is something to be proud of. The goal set in the 
beginning of the project was to make a tangible and aesthetic product that creates a 
unique and rich interaction between user and product in a fun way. 

The product that was realised after lots of prototyping actually covers all these aspects. 
One good thing to notice was that everyone enjoyed BinK driving around LaPlace on 
final demo day, putting a smile on each and everyone’s face. Because of this, most stu-
dents got interested in the product and started to interact with it. 

The most important aspects of the product have been covered throughout the project, 
because BinK was able to drive and has a animated eye. Although the end result is 
something to be proud of, there are some downsides as well. Because motors are quite 
expensive, we ended up with less strong motors which caused BinK to produce way 
more sound while driving as intended in the first place. Besides that, the possibility to 
add a voice to BinK wasn’t there due to a lack of time, but because the most important 
aspects have been covered, we are still satisfied with the end results
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The project goal is to make a new and innovative physical device that effortlessly brings the 
Internet of Things into the daily life of education. By creating a tangible and aesthetic product 
that creates a unique interaction between the product and user. So that the concept is in line 
with important values, the device will be enjoyable to use, improve the working environment 
of students, be sustainable and be respectful to all users that interact with it. The target users 
are Bachelor students of Industrial Design who use the work spaces on the lower ground of 
laplace. The work areas in the new building Atlas should be better than the current situation 
on Laplace. This is the target group because they are accessible and it is easy to conduct rese-
arch and immersion in the design space.
 
In the ideation stage there was stated that we wanted to create a tangible and aesthetic 
product, with BinK we surely ended up with a tangible product and the product has an aes-
thetic look, even though the users recognized it as a bin, BinK also has a total new look. The 
aim was to provide this tangible product with a unique interaction between user and product. 
In our prototype this desired interaction only was present in the way of driving towards the 
user but the final BinK would, as stated in the conceptualisation phase, have the possibility to 
interact with the users by greeting them and asking them for some help. After BinK was pro-
totyped and made its first appearance in LaPlace we directly saw that the product brought a 
smile to everyone’s faces. When doing the user tests we also saw this, the users threw away 
their trash with a smile. These aspects cover the values which were decided to be the most 
important in the ideation phase. Also the four compartments of BinK instead of the two com-
partments right now in LaPlace and the fact that BinK eventually will be programmed to be 
respectful to the users will cover the other values, respectively sustainability and respect.

The prototype still lacks some functionalities eventually would be implemented. If there was 
more time to work on the project the ability to let BinK speak would be tried to implement 
and to let it react when a user says a specific word or sequence of words. Also the lit on the 
bin would be improved, it would be made autonomous and BinK would only open the com-
partment for which the user has trash. At last the eyes would be improved, at this point the 
eye layout changes in a loop. But the eye layout need to interact with the state BinK is in at a 
specific moment. To make BinK totally autonomous we would need a lot more skills that we 
do not have at this point, therefore we would keep the bin remote controlled and fake the 
autonomous driving.

In the end there can be concluded that BinK would be a fun and effective addition in a works-
pace and keep them clean from any trash that the students want to get rid of.
Finally BinK would make Atlas a cleaner and more fun place then LaPlace is right now.
With the help of BinK, the workspaces in either LaPlace or Atlas will become cleaner, creating 
a more pleasant area for everyone in a fun and interactive way.
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