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This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
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USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name Your master programme (only select the options that apply to you):

initials given name IDEmaster(s;: ( ) IPD) () Dfl ) () spp)

student number

street & no.
zipcode & city Honours Programme Master
country Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
** chair _Prof. Dr. Ir. Kaspar Jansen dept. / section: _Design Engineering
** mentor _Lyé Goto, MSc. dept. / section: HCD

Delft Netherlands

IDE TU Delft - EQSA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 1 of 7



s
TUDelft
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APPROVAL PROJECT BRIEF

To be filled in by the chair of the supervisory team.

chair Prof. Dr. Ir. Kaspar Jansen date - - signature

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
name date - - signature
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The Interactive Body Suit 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 23 - 03 - 2020 18 - 09 - 2020 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

Currently, getting physical therapy is quite accessible in the Netherlands. Physical therapist see their contact hours
declining by health insurance companies while also being forced to make clients’ improvements and successes
measurable and quantifiable, demanding standard tests upfront, keeping treatment averages low and focussing on
symptoms rather than offer an holistic approach. According to physical therapists, people could use some help with
executing an exercise correctly, being aided with changing their physical behaviours, habit and posture and gaining
insight in their own behaviour and how it influences their complications in order to make their therapy succeed.

In the top 10 of the most frequent complications physical therapist treat, 18,9% have physical complications involving
exercises for multiple areas in the body to correcting people's entire posture. Examples of complaints are: pain in the
neck & upper back vertebras(6%), the lower back vertebras(4%) and lower back-pelvic floor(2,1%) (Uunk, Dekker,
Groenewegen, 2017). These problems stem from being the weakest link in the musculoskeletal system, therefore it
needs to be treated as a whole. A common exercise to treat the whole system is squatting, where good posture is
required. Alternatively, physical therapists try to empower patients by getting their physical functioning to the highest
possible level, thereby reducing physical and mental barriers (Stuiver, Wittink, Velthuis, Kool, Jongert, 2011). This is
common for people who have experienced burnout, operations or oncology treatments.

The main stakeholders in this context are patients between 20-55, physical therapists and health insurance companies.
Changing ones posture is hard, because it requires focusing on multiple areas in our body at the same time. Given the
limited contact hours, this can be very hard to establish and therapist mention that patients won't reach their recovery
goals. People in this demographic have a high drive to regain their health back and are willing to work outside of
contact hours. For physical therapists want to track the progress of patients better and gain insight in the full body
posture. This can be used as a motivation tool to optimize patients healing. Health insurance companies are always
looking for ways to see quantifiable results and data about treatments, which could possibly replace expensive
equipment.

The use of fashion technology in healthcare is already rising; smart clothing for healthcare will grow from just $2.4
million today to $1.2 billion by 2021 (Brown, 2019). Kaspar Jansen has shown interest in smart textiles and
incorporating them in fashion technology including back posture monitoring (Schevers, 2016). Seamless integration of
the necessary technology can be achieved through smart clothing, therefore this project continues to expand the
opportunities of posture correcting smart clothing. By turning it into a full body suit, it caters to the needs of physical
therapy patients through measuring the functioning of the entire musculoskeletal system. Within this project the focus
lies on measuring posture and movement of the body and even tough muscular tension plays an important part in
learning to control body posture, this falls outside of the scope of this project. The intention for this suit is to be a
healthcare instrument for patients under guidance of a physical therapist, used either in therapie settings or at home.

References:

Uunk, W., Dekker, J., Groenewegen, P. (2017). Verwijzingen van huisartsen naar fysiotherapeuten: morbiditeitsspecifieke
verwijscijfers. NIVEL. ISBN 90-6905-149-4

Stuiver, M.M., Wittink, H.M.,, Velthuis, M.J,, Kool, N., Jongert, WAM. (2011). KNGF standaard Beweeginterventie oncologie
Brown, P. (2019). The Future of Healthcare May Reside in Your Smart Clothes. TimesTech July 2019, page 20-24. Hapur,
Uttar Pradesh, India.
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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
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.

Patients who need therapy regarding their body posture, strengthening their musculoskeletal system and full body
rehabilitation have to perform exercises that train the whole body to divert strain and attention from the core problem
area and create a stronger body all together. But training with the whole body comes with a risk; one movement
affects the other in the chain and all movements need to be executed in a correct manner to not cause any harm and
therefore must be supervised.

To keep momentum and reach therapy goals within given sessions, patients must also practice outside of contact
hours. In reality, physical therapist experience limited body consciousness, loss of discipline and wrongful execution of
given exercises within their patients, resulting in a significant recidive of almost two third of all patients(Dool,
Schermer, 2018) as insured sessions are limited.

Another problem is losing oversight of progress in long term treatments, which add up to 15% of the population (Dool
et al, 2018). Important in exercising correctly and avoiding recidive, patients should be stimulated, empowered and
have access to assistance during and outside of therapy, while physical therapist have access to instruments that can
measure and collect data to help patients faster.

To summarize, patients and therapists need help in monitoring their posture, movements and progress in a
non-invasive way during the process of their physical therapy.

References:
Dool, J,, Schermer, T. (2018). Zorg door de Fysiotherapeut: Jaarcijfers 2017 en trendcijfers 2013-2017. NIVEL: Utrecht,
Nederland.

| aim to deliver a full working prototype to illustrate the quality of interaction and its functionalities, accompanied by a
design roadmap and patient's journey that communicates it's future potential in healthcare.

Initial research questions:
1. Where is the biggest benefit for full body monitoring in the physical therapy healthcare?
In 1st line physical therapy or rehabilitation therapy; within or outside of contact hours, type of feedback

2. What is the most viable, feasable and desirable technology in the solution space for a seamless integration in a
patient's recovery process?
3. What are the main requirements for this suit for each of the main stakeholders?
4. What is the ideal interaction patients wish to have with their suit?

a. What does the old interaction look like?

b. What is the envisioned interaction?
5. What does the patient's journey look like and how will the suit influence the future of healthcare?

| aim to achieve this through using the methods from figure 1 and plan for my process to look like figure 2.
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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 23 -3 - 2020 18- 9 - 2020 end date
1st day/week | 18-nov[ 2-dec] 1-an[3-feb[1-mrt|  23-mrt] 30-mrt] 6-apr|  13-apr| 20-apr| 27-apr|  4-mei] 11-mei[  18-meil
Project week 0 2| 3] 4 5| 6| 7| 8|
Days [ total: 41] 4] 4] 4] 4] 5| 5| 5| 5| B
Confirm Professor
Confirm Mentor | |
Set up interviews [
Interview PT
Process Interviews
Interview RT
Interview extra | |
Kick-off meeting | [

Solution space
Main goal I I | | |
Main user | | 1
Available technology 1T 1 1 | |

User needs

context mapping [ | | |
envisioned interaction | | [ | | [ |

Benchmarking
selection of technology [ |
defined solution space | | | | |

Rapid prototyping
experimenting with different ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Special dates Kick-off Midterm |

Fulltime | Part time Full time

22[ 23] 24 25 26] 27} 28] 29| 30] 31| 32] 33| 34] 3_5{ 36]

25-mei[ 1-jun| 8-jun] ]| R 29-jun| 6-ul 13ul]  204ul]  275ull  3-aug| 10-aug| 17-aug|  24-aug| 3i-aug
o 10 11| 12 13 14 15 16 17| 18| 19 20|
s| s[ s[ s[5 5| s 4] o of o 2| 2| 3] 3]

user test evaluation | |
Integration
human ergonomics [ ] |
Integration of different
components
design iteration
Data processing
data feedback loops
Data processing platform

real envi user test

final design iterations

Interviews

survey

build patient’s journey
Design roadmap

Unprecendented debugging

report
prototype
patient journey
Roadmap

Special dates Greenlight Holiday

My approach will be built around the ViP-method.
In the preparation phase, | have built up to my case, of where the problem space lies in which a interactive full body
suit can serve patients.

In the solution space, | will explore the possibilities of what specific technology addresses the main user needs the
most.

In user needs, | am exploring the needs of the user through diverse range of design tools, such as context mapping,
observations and additional interviews, but preferably focus groups. | will create an interaction vision based that
defines the solution spaces further on the human side.

Benchmarking: here the necessary feedback, hardware, software and processing systems will be sourced, tested and
evaluated. the solution space will be further defined on the technology aspect.

Rapid prototyping: Here all technology selected from the benchmarking phase, will be tested in small modules and
slowly build up towards one fully integrated system. Every iteration will be tested with role playing and simulations.
Integration: When all modules are connected, ergonomics can be accessed. In this phase, the relation between
ergonomics and data reliability will be tested and evaluated. Final design iterations are made in this phase.

Data processing: a part of this design is how data will be processed. In this phase solutions will be found on how to
process data for physical therapists.

Strategy: for my SPD deliverables, | will formulate a design strategy based on a costumer journey and design a
roadmap to communicate the added benefit of this body suit to healthcare innovation.
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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.

My hobbies and interests have always been a mix between fashion, technology and more recently interaction design.
Due to my design side projects and electives, | have learned a lot about interactions, electronics en prototyping. | take
a lot of interest in tinkering, making and conceptual fashion design in my free time. I'm very passionate about this, but
that is not going to save the world on its own. For my graduation project, | want my design to combine my passions
while also being a benefit to society. | chose the context of physical therapy, because | have a history of needing
physical therapy and so does my family.

From courses and electives, | specifically value the competencies from: C&C, ITD, El, SPD research, Design
Roadmapping and DSP. | want to present and improve my practical skills of explorative, iterative prototyping with
interactive technology, conceptualization skills, interaction design knowledge and technology skills. Besides that, |
want to use the ViP method to lead design generation and use user-centered observation-iterations.

Following on my SPD competencies, | will rely heavily on qualitative data, thus improving my interviewing skills and
using semi-structured interviews and content analysis methods, such as GTM. | want to create as customer journey
map that includes storytelling. | want to present the journey a patient goes through in their therapy to be a compelling
story that tells why this suit is necessary. Finally, | want to lay out a strategy for integration of the suit in physical
therapy. | want to create a roadmap that takes of where the customer journey stops and describe the future of the suit.
The journey map and storytelling should sustain future claims in the roadmap.

| have done many extra curricular projects, but | value my design experience in a project for the municipality of The
Hague, where I made interactive recycling bins for kinds in their classroom. Skills | aquired here are communicating
design, prototyping and working with electronics outside of university context.

Personal goals

- Ilterative design, prototype & evaluations based research: | want to prove to myself | am not affraid to make, make
effective prototypes efficiently and to work in fast-iteration cycles.

- | want gain more experience in designing with electronics and confident in programming with parametric data.
- I want to be able to make a sleek, high fidelity prototype that can be presented profesionnally.

- | want to present viability for the design, instead of only proof of concept.

FINAL COMMENTS

t brief needs final comments, please add any information you think is relevant.

Other References:
Schevers, R. (2016). Wearable feedback on sports performance. TU Delft, Delft Netherlands.
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The main stakeholders in this context are patients between 20-55, physical therapists and health insurance companies. Changing ones posture is hard, because it requires focusing on multiple areas in our body at the same time. Given the limited contact hours, this can be very hard to establish and therapist mention that patients won’t reach their recovery goals. People in this demographic have a high drive to regain their health back and are willing to work outside of contact hours. For physical therapists want to track the progress of patients better and gain insight in the full body posture. This can be used as a motivation tool to optimize patients healing. Health insurance companies are always looking for ways to see quantifiable results and data about treatments, which could possibly replace expensive equipment. 

The use of fashion technology in healthcare is already rising; smart clothing for healthcare will grow from just $2.4 million today to $1.2 billion by 2021 (Brown, 2019).  Kaspar Jansen has shown interest in smart textiles and incorporating them in fashion technology including back posture monitoring (Schevers, 2016). Seamless integration of the necessary technology can be achieved through smart clothing, therefore this project continues to expand the opportunities of posture correcting smart clothing. By turning it into a full body suit, it caters to the needs of physical therapy patients through measuring the functioning of the entire musculoskeletal system. Within this project the focus lies on measuring posture and movement of the body and even tough muscular tension plays an important part in learning to control body posture, this falls outside of the scope of this project. The intention for this suit is to be a healthcare instrument for patients under guidance of a physical therapist, used either in therapie settings or at home. 
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To keep momentum and reach therapy goals within given sessions, patients must also practice outside of contact hours. In reality, physical therapist experience limited body consciousness, loss of discipline and wrongful execution of given exercises within their patients, resulting in a significant recidive of almost two third of all patients(Dool, Schermer, 2018) as insured sessions are limited.  

Another problem is losing oversight of progress in long term treatments, which add up to 15% of the population (Dool et al., 2018). Important in exercising correctly and avoiding recidive, patients should be stimulated, empowered and have access to assistance during and outside of therapy, while physical therapist have access to instruments that can measure and collect data to help patients faster.

To summarize, patients and therapists need help in monitoring their posture, movements and progress in a non-invasive way during the process of their physical therapy. 

References:
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	Project Assignment in 3: I am designing a soft, interactive bodysuit to be worn during and/or outside of physical therapy sessions for patients that need aid in executing movements in a certain posture. It measures movement, positions, speed, pressure and foodback. Direct feedback loops enable users to adjust posture and generate data for therapists to track progress. 
	Project Assignment Elaboration: I aim to deliver a full working prototype to illustrate the quality of interaction and its functionalities, accompanied by a design roadmap and patient's journey that communicates it's future potential in healthcare.      

Initial research questions: 
1. Where is the biggest benefit for full body monitoring in the physical therapy healthcare? 
        In 1st line physical therapy or rehabilitation therapy; within or outside of contact hours,  type of feedback
2. What is the most viable, feasable and desirable technology in the solution space for a seamless integration in a     patient's recovery process? 
3. What are the main requirements for this suit for each of the main stakeholders? 
4. What is the ideal interaction patients wish to have with their suit? 
    a. What does the old interaction look like? 
    b. What is the envisioned interaction?
5. What does the patient's journey look like and how will the suit influence the future of healthcare? 

I aim to achieve this through using the methods from figure 1 and plan for my process to look like figure 2. 
	Planning Gantt: 
	Planning Elaboration: My approach will be built around the ViP-method. 
In the preparation phase, I have built up to my case, of where the problem space lies in which a interactive full body suit can serve patients. 

In the solution space, I will explore the possibilities of what specific technology addresses the main user needs the most.
In user needs, I am exploring the needs of the user through diverse range of design tools, such as context mapping, observations and additional interviews, but preferably focus groups. I will create an interaction vision based that defines the solution spaces further on the human side. 
Benchmarking: here the necessary feedback, hardware, software and  processing systems will be sourced, tested and evaluated. the solution space will be further defined on the technology aspect.  

Rapid prototyping: Here all technology selected from the benchmarking phase, will be tested in small modules and slowly build up towards one fully integrated system. Every iteration will be tested with role playing and simulations. 
Integration: When all modules are connected, ergonomics can be accessed. In this phase, the relation between ergonomics  and data reliability will be tested and evaluated. Final design iterations are made in this phase. 
Data processing: a part of this design is how data will be processed. In this phase solutions will be found on how to process data for physical therapists. 

Strategy: for my SPD deliverables, I will formulate a design strategy based on a costumer journey and design a roadmap to communicate the added benefit of this body suit to healthcare innovation.    
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	Project Motivation: My hobbies and interests have always been a mix between fashion, technology and more recently interaction design. Due to my design side projects and electives, I have learned a lot about interactions, electronics en prototyping. I take a lot of interest in tinkering, making and conceptual fashion design in my free time. I'm very passionate about this, but that is not going to save the world on its own. For my graduation project, I want my design to combine my passions while also being a benefit to society. I chose the context of physical therapy, because I have a history of needing physical therapy and so does my family. 

From courses and electives, I specifically value the competencies from: C&C, ITD, EI, SPD research, Design Roadmapping and DSP. I want to present and improve my practical skills of explorative, iterative prototyping with interactive technology, conceptualization skills, interaction design knowledge and technology skills. Besides that, I want to use the ViP method to lead design generation and use user-centered observation-iterations. 

Following on my SPD competencies, I will rely heavily on qualitative data, thus improving my interviewing skills and using semi-structured interviews and content analysis methods, such as GTM. I want to create as customer journey map that includes storytelling. I want to present the journey a patient goes through in their therapy to be a compelling story that tells why this suit is necessary. Finally, I want to lay out a strategy for integration of the suit in physical therapy. I want to create a roadmap that takes of where the customer journey stops and describe the future of the suit. The journey map and storytelling should sustain future claims in the roadmap. 

I have done many extra curricular projects, but I value my design experience in a project for the municipality of The Hague, where I made interactive recycling bins for kinds in their classroom. Skills I aquired here are communicating design, prototyping and working with electronics outside of university context. 

Personal goals
- Iterative design, prototype & evaluations based research: I want to prove to myself I am not affraid to make, make   effective prototypes efficiently and to work in fast-iteration cycles.
- I want gain more experience in designing with electronics and confident in programming with parametric data. 
- I want to be able to make a sleek, high fidelity prototype that can be presented profesionnally.  
- I want to present viability for the design, instead of only proof of concept.
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