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Redesign of a portable crashmat for gymnasctics project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 07 -02 - 2022 01 - 07 - 2022 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

The context of the project will be in the gymnastics hall with the gymnasts and their coaches as the main stakeholders.
While training, gymnasts sometimes use use of crash mats (image 1). They will use those mats during practice, when
there is a risk of falling or they are not sure if they will perform the exercise successfully. Those mats will absorb the first
shock. Those crash mats are important during practice. Nevertheless, they are very big, heavy and badly transportable.
Therefore, it is impossible for the coaches or gymnasts to take these mats to events. During events gymnasts always
have the time to practice before the event starts. However, since these mats are not used during the events they are
also not available on site. Therefore the gymnasts cannot use mats during practice before the event, because they are
unable to bring them their selves.

It is hard to change the crash mats, this because gymnastics is based on lots of regulations. All mats needs to be tested
before they are allowed to use them, to provide equal opportunities for all athletes in FIG competitions by controlling
the functional properties of (landing) mats and to minimize any differences between competition and training
equipment [1]. For the crash mats specifically the functional properties needs to stay the same as they are now. The
differences between competition and training equipment is less important in this case, since they will not use the mat
during events. However, for the crash mats specifically the functional properties needs to stay (nearly) the same as they
are now, so that there will be now difference for people using the current crash mats and the redesigned onces, as
well as to make sure the mats are safe to use. Examples of these functional properties are maximal impact force,
(height of) rebound and deflection. Therefore, the crash mat have to meet this norm-values, to be approved for
gymnastics. The challenge is to combine 1) making transporting easier with 2) using materials and constructions that
meet the regulations. There already are some interesting (research) possibilities; Some techniques are already used in
other gymnastics mats or bouldering equipment (see image 2). The air tumblingbaan in gymnastics makes use of air to
fill the mat, it gives an trampoline effect on which they can practice jumps etc. For the camping equipment in Image 2
they fold the mat as a (back)pack, it could be used as some kind of 'crash' mat for bouldering in the mountains. These
techniques, materials and constructions could all be researched to find the best solution for implementation in a crash
mat for gymnastics. Also observation of the gymnasts and their coaches and their current interaction with the mats
could be beneficial in the design process, since this could bring new insights, values and needs from the context.

1. FIG International Gymnastics Federation. (2021, mei). FIG Apparatus Norms IV (Nr. 4).
https://www.gymnastics.sport/publicdir/rules/files/en_Apparatus%20Norms%201V%20Testing%20procedures.pdf
2. Janssen Fritsen. (z.d.). GLOBAL - product detail [Foto]. Janssen Fritsen.

https://www janssen-fritsen.be/product-detail-be/verhoogd-vlak-350x200x70-cm-met-stretchdoek/

3. Oliunid. (z.d.). SNAP Snapclimbing Bounce crash pad climbing bouldering [Foto]. Oliunid.
https://www.oliunid.com/eu/snap-snapclimbing-bounce-crash-pad-climbing-boulder.html
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introduction (continued): space for images

80 Kg

200 cm

350 cm

image / figure 1:  One of the current crash mats [2]

image / figure 2. __Way of transporting a mat for bouldering [3]
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed

There are several problems that needs to be solved during my graduation project:

1. Gymnasts want to practice in the hall of the event, before the event takes place. There are no crash mats located in
these halls, since they are not allowed during events.

2. Gymnasts want to use crash mats during their practices to lower the risk on injuries and falling, also in practicing
before events.

3. The crash mats now are very heavy and big and are therefore not easy to transport.

4.To make sure all gymnasts have access to the same safe equipment, gymnastics has lots of regulations, the crash
mat also needs to meet those regulations.

out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

Redesign the current crash mats to enable easier transportation without reducing its functionality
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 7 -2 - 2022 1. - 7 - 2022 end date
[Dats (Mondayl 7022022 WI022022 21022022 28022022 (02022 1032022 290020221 26032022 04042022 1042022 TR042022 254022 0052022 DROE022 TRON2022( 230520221 30052022 DR062022 THR2022 20062022! 270062022
Calender week. 6 7 g El 0 1l 2! 1! 14 i © 7 @ 19 20! of 2 2 2 B 26!
Project week 1 2 3 4 5 3 i 8 E] 10 1 12 3 14 H ® v 8 B , 7
i I I | | i | lgocten  |piwn  orngadhy  bewmidngadeg Jheneran | | i
Kick-off meeting = 1 ] 1 1 1 1
Mick-term meeting ! ! ! i
Green light mesting
L : | | | | . : | | : :
Graduation ceremony —_—

I I

1 1 1 1 —

! 1 1 1 {

1 1 1 1
Froblem defenition
Target group analysis
Research other industries

Irvvite intervieweeslobservations
Start material analysis [current]
Feflection

Report wriling

Create domain and scope
Frepare interviewsiobservations
Interviswsiobservations

Bralysis

Formulate vision

|Start spring-mass-system (if problem)
Reflection

Report writing

[T e m—
Prepare co-creation session

Co-crestion session

Analysis session

Design concepts H H
Fapid prototyping

Reflection

Report writing

Implementation
Liser testing H H H H | H
Analysis testing

Irplemnenting Feedback,
Final pratatyping
Finish report

Make videophotos
Make presentation | | | | H H | |
Graduationl (e 1 1 I 1

Above my first planning for the project. The three columns shows the weeks in which there is a deadline (meetings).

The planning goes through the following phases:

1. Current mats; (literature) research on the current mats, from which materials/constructions are they made, how
many forces do they moderate, etc.

2. Problem identification; find out what is the exact problem for the gymnasts and their coaches. How do they use the
crash mats in the current context and what do they miss. How do they travel to events in the current context, what do
they bring and how. Can be achieved by observations and interviews.

3. Ideation; after understanding the real problem, the ideation face starts. This will be a combination of brainstorming,
research, (low-fidelity) prototyping, measuring, small testing (during these small tests the gymnasts regulations needs
to be kept in mind) and maybe some co-creation sessions with the gymnasts and their coaches. | think this phase will
be a divided in two areas (based on the problem analysis), ideation in material and construction and ideation in
transporting, which will be more based on the interaction of the gymnasts and coaches with the product. Depending
on the time there could be decided to focus on one aspect (based on the problem analysis).

4. Conceptualization; creating the final concept, preferably with a model or sketch.

5. Testing; testing the concept with a prototype. Challenge will be how advanced the prototype will be. Will they
already be able to use the crash mat for practice, or will it be the transporting that will be tested, etc. Also it needs to
be tested if the concept meets the gymnastic regulations.

6. If the time allows it a new iteration can be done after testing to implement the feedback and create a final

prototype.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

First of all this project fits perfectly within my interests. That is why | want to do it at first. For my masters' | decided to
do Design for Interaction, since | wanted to improve this skill more. In my opinion designing with users is very
important to make the best product. Since | was already developed more in the Integrated product Design area, were
my interests are the most, | decided to learn new things in the DFI master and combine this with my IPD interests. This
project fits perfectly within this scope. The project itself provides a more IPD approach, since this is my approach as
well, my first and biggest ambition will focus on approaching this project in a DFl way. In this way | could improve my
DFI skills and implement the things | have learned during the courses of the masters. For example, observing
gymnastics and their interaction (El) and organizing a co-creation session (C&C).

Secondly, one of my biggest pitfalls is documentation. Since my report is the only thing which I will leave at the
University, | really want to improve this skill. Therefore, | would ask my chair and mentor more specifically for feedback
in this area and | will keep the documentation up to date, so that it will be possible to get mediate feedback.

Thirdly, I have followed the Medisign courses in the first quartile of my second year. | loved working with the OpenSim
software and | see some great opportunities to work with this kind of software in my project as well. Think about force
analysis etc. | would love to further elaborate this skill during the project. | think this is definitely possible in the
company, since lots of human movement scientists are working there, which can help me with those analysis. Where |
can help them with the design process.

Finally, I have worked a lot with (smart) materials in my bachelor. During the research, | would love to explore the
different possibilities of implementing (smart) materials in the mat. For sure, this is not part of the solution | want to
deliver, but it could be a nice adaption or recommendation if there is a possibility.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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