




Project week 1 2 3 4 5 6 Kerst 8 9 10 11 12 Skien 13 14 15 16 17 Uitloop 18 19 20 21 22
Calender week 46 47 48 49 50 52 51 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Month
Working days 3 5 5 5 5 5 0 4 5 5 5 5 0 5 5 5 5 5 0 5 5 5 4 4
Total days 3 8 13 18 23 28 28 32 37 42 47 52 52 57 62 67 72 77 77 82 87 92 96 100

Checkpoints & Meetings KICK-OFF meeting meeting meeting meeting MIDTERM meeting meeting GREENLIGHT meeting FINAL PRESENTATION

discover
Literature research: smart textiles, IMU snesors 
and upperbody tracking
Interview researcher biomechanical engineering 
and physical therapist
Examine old prototype: document current 
issues, strengths, and weaknesses
Identify potential improvements to the old 
prototype
Sketch potential concepts 
Explore IMUs and rest of electronical system
Explore and check requirements of and 
compatibility with OpenSim, 
define
Refine shirt designs based on findings; create 
sketches and low-fidelity prototypes
Identify technical specifications: sensor 
placement, data transmission requirements 
shirt characteristics
Define success requirements
Finalize Design Concept and components
Create a detailed plan for prototyping
Prepare for prototyping by gettering supplies, 
workspace and machines
develop
Construct initial working prototype of the shirt, 
focusing on sensors and data capture
Develop basic software to visualize data in 
OpenSim
Conduct controlled tests on movement 
accuracy
Document errors in data transmission, 
movement accuracy and wearability
Refine design based on test results
Improve the prototype based on feedback from 
tests
Test with few potenttial users, gather usability 
feedback
deliver
Make final adjustments based on user and 
technical feedback
Conduct validation testing to ensure movement 
tracking accuracy and comfort 
Document the design process and final result
Prepare presentation

AprilNovember December January February March

















# Part name Part description Material Quantity Price(€) 
(Excl. BTW)

Total price (€) Source

1 IMU Adafruit 9-DOF Absolute Orientation IMU 
Fusion Breakout - BNO055 - STEMMA QT / 
Qwiic

PCB 5 28,49€         142,45€               https://www.kiwi-electronics.com/nl/adafruit-9-dof-absolute-orientation-imu-fusion-breakout-
bno055-stemma-qt-qwiic-
10417?country=NL&utm_term=10417&gad_source=1&gclid=CjwKCAjw7pO_BhAlEiwA4pMQvJLieZ2w
a4mLEXhjIIZ867OP7L0fXTW1guRs9A31OplfWNUVUud8pRoCi0kQAvD_BwE

2 Multiplexer TCA9548A I2C Multiplexer PCB 1 5,69€            5,69€                     https://www.kiwi-electronics.com/nl/tca9548a-i2c-multiplexer-
2762?search=multiplexer%20tca&_gl=1*187xsad*_up*MQ..*_gs*MQ..&gclid=CjwKCAjw7pO_BhAlEi
wA4pMQvJLieZ2wa4mLEXhjIIZ867OP7L0fXTW1guRs9A31OplfWNUVUud8pRoCi0kQAvD_BwE

3 Microcontrollor Seeed Studio XIAO nRF52840 Sense with 
bluetooth function

PCB 1 15,49€         15,49€                  https://www.kiwi-electronics.com/en/seeed-studio-xiao-nrf52840-sense-
11213?srsltid=AfmBOor60F8GDnsigU3OXFaWIBcN26-SrKIeF9NTYOuVkJQ6JUxSMy1G

4 Shirt Women Thermo LS IM-BLACK XS, The 
Indian Maharadja

1 29,75€         29,75€                  Maltha Sport Delft

5 Connectors STEMMA QT / Qwiic JST SH 4-Pin Cable - 
50mm Long

3,5 0,95€            3,33€                     https://www.kiwi-electronics.com/nl/stemma-qt-qwiic-jst-sh-4-pin-cable-50mm-long-
10390?search=stemma%20qt%20cables

6 Conductive thread Conductive thread integrated in elastic 1 9,46€            9,46€                     https://elektronicavoorjou.nl/product/conductive-thread-20-
7 Lakenkatoen Non stretching textile 100% cotton 0,1 6,95€            0,70€                     Schröder Rotterdam
8 Protective tube Jersey biaisband, black, 20 mm wide 100% viscose 1 0,49€            0,49€                     https://driessenstoffen.nl/product/biaisband-jersey-zwart/
9 Cover of IMUs Elastic band 0,2 4,77€            0,95€                     https://www.amazon.nl/Elastiek-gemakkelijk-vervormbaar-elastische-

10 Thread blue Blue sewing thread for aesthetics over the 
protective tubes

100 % cotton 0,1 3,95€            0,40€                     https://www.textielstad.nl/seralon-200mt-2126-danish-teal-s2126-
200.html?_gl=1*ntvinb*_up*MQ..*_gs*MQ..&gclid=Cj0KCQjwoNzABhDbARIsALfY8VPM38Z_v8gu8v5j
uLcvFc7BSUp3JxuVNik7ctrjZCL97OI1C0aGg4IaArOEEALw_wcB&gbraid=0AAAAACvKqOB5Yc-
rO021fUysj0sUHAOUt

11 Thread black Sewing thread, black, for connecting all the 
textile parts in the shirt

mousse, 100% 
polyester

0,01 6,05€            0,06€                     https://www.textielstad.nl/seraflock-1000mt-4000-black-gsf4000-
1000.html?gad_source=1&gbraid=0AAAAACvKqOCAooR1J4_nPcSKgYLvL1vCI&gclid=Cj0KCQjwoNzAB
hDbARIsALfY8VMSz4yp3xTaix-smci7WJkqyazeXWEXuWHsMisiL5mZnZoR7bdJuVEaAm3VEALw_wcB

12 Anti slip elastic Anti slip elastic band for around the wrists 0,3 2,24€            0,67€                     https://www.stoffen-hemmers.nl/antislip-rubberen-band-10-mm-
zwart?quantity=1.00&gad_source=1&gbraid=0AAAAAC_gVJYcHwKL5BoXuQge83BwuM8Sj&gclid=Cj0K

13 Reinforcement material Iron on reinforcement material (per cm^2) 300 0,00€            0,21€                     https://www.textielstad.nl/vlieseline-h250-zwart-vl-
h250z.html?gad_source=1&gbraid=0AAAAACvKqODm_MxcfWYtVXYNQeaJhVbiL&gclid=CjwKCAjw--

14 Electrical wires Conventional electrical wires between 
multiplexer and microcontrollor (5 cm 
long)

12 -€              -€                       From applied labs

15 USB-C cable Long USB-C cable 1 6,99€            6,99€                     https://www.smartphonehoesjes.nl/braided-usb-c-naar-usb-c-kabel-2-meter-wit.html
16 Ferrules Ferrules to fasten electrical thread to electrical wires 40 0,04€            1,56€                     https://www.amazon.nl/edi-tronic-Adereindhulzen-ge%C3%AFsoleerd-75-EN-

0/dp/B072BZ563S?ref_=Oct_d_obs_d_16418938031_3&pd_rd_w=AVqVB&content-
id=amzn1.sym.1434a312-8362-415e-b7d6-0a42f28f7b4e&pf_rd_p=1434a312-8362-415e-b7d6-
0a42f28f7b4e&pf_rd_r=C2Y6QPRNNY6ZADA40M1S&pd_rd_wg=uevRi&pd_rd_r=d4091a2a-5049-44a6-
b2c2-39b54843c719&pd_rd_i=B072BZ563S&th=1

Total 218,20€               









Participant ID comfort comfort extended time
1 5 4
2 6 4
3 5 5
4 5 5
5 7 6

Participant ID comfort comfort extended time
1 5 4
2 6 4
3 5 5
4 5 5
5 7 6

total 5,6 4,8

what do you see how does it help you change/improve for understandability improvements
1 A model of me which mimics my upper body It can help understand my movements and maybe motivate you A bit more sense of direction because the model is symmetric Add a head  to make it more humanlike

2
mannequin, matched my movements and 
also represents the parts of the body online/calls, check proper movements

Whats fornt/back, closer to a human 3D model, adding 
background and context, small tutorial/instruction video

3
moving triangle forms, in the same way as I 
move

to get a more clear image of what you are capable right now and 
your imporvements make it mirrored, more organic forms

use more organic forms/ regocnisable 
as a human body

4 kegelvormige, representatie van mijn lichaam exactere opdrachten doen, weten wanneer ik fout sit toevoegen van handen en hoofd

5
met name het poppetje, die trekt 90% van 
mijn aandacht, omdat het live voelt

comparing for example if my neck is stiff on one side, how far can 
I reach 

make the hip join wider to visualise better the movement 
between your hips

rechthoekige/gelijke verbindingen 
tussen de joints

Participant ID What did you like most? What did you like least? Would you like to use this smart shirt?

1 How something which seems 
simple can help you 
understand your movements & 
help you

It was a bit hard to put on If I needed it for rehabilitation I would 
defenitely give it a try

2 alright fit, see the tech the 
build of the shirt, very 
responsive, works well

more clear positioning of the 
sensors on the lower arms 
especially

to be more autonomous in 
rehabilitiation , so yess

3 it was really clear and easy to 
use, innovative & smooth 
working design

it was to warm (tody 20*), the 
plastic itches on the end of the 
sleeves

Dont need it right now, but for 
revalidation i think it could be useful

4 wanneer ik mijn bewegingen 
zag correleren met het scherm

voelt nog beetje breekbaar yoga om verbeteringen  te kunnen zien

5
engaging, ownership, clear, 
straightforward

ik zou ook mn benen willen zien op 
het scherm

yes, not so much experience but it is 
intruiging and i think motivating



Participant ID: ………  

Master's Thesis on Smart Shirt  
This research is conducted as part of the graduation project of the MSc Integrated Product 
Design at TU Delft.  

Student: Hannah Herremans  

 Participant Consent Form  

I voluntarily participate in this study.  

 research at any time. I 
understand that this research consists of: 

1. Interview

2. Observations

3. Questionaire 

and/or audio recordings. I consent to the collection of these data and the making of audio 
and analyzed 

to the researcher and TU Delft supervisors.  

the project.  

I consent to the use of photos of my participation: 

 in which I am 

 in which I am 

 only for data analysis purposes 

research for educational and research purposes.  

understood the nature of my participation. I understand that I can withdraw or stop participating 
do not 

wish to answer and that I can communicate this to the research team.  

Last Name  First Name 


