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IDE Master Graduation

Project team, Procedural checks and personal Project brief

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
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name _Romano 5295 Your master programme (only select the options that apply to you):

initials  CR given name Caterina IDEmaster(s): () IPD) () Dfl) () spp)

student number

street & no.
zipcode & city Honours Programme Master
country |:| Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
** chair _Toon Huysmans dept. / section: _AED
** mentor _Anton Jellema dept. / section: _AED

Jan Berend Zweerts
Maatbril

Amsterdam Netherlands

Toon's expertise area regards digital shape modeling while Anton focuses
more on physical ergonomics in addition to experience regarding user
testing. They are both team members of the UPPS field lab.
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APPROVAL PROJECT BRIEF

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

Digitally
Toon signed by
Toon
Huysmans
Huys Date:
2021.10.07
chair _Toon Huysmans date 15 - 01 - 2021 signature m_ans 09:38:22

FUZUU

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: _32 EC @ all 1% year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme  __32 EC missing 1° year master courses are:

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

Digitally signed
C . Van by C. van der

Bunt
der Date:
2021.10.05
name _C. vanderBunt date 05 - 10 - 2021 signature Bllnt 16:37:11

FUZUU

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 MD) 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 ?

- late submission of the projectbrief approved after
explanation student and chair

comments
name _Monigue von Morgen date 11 - 10 - 2021 signature
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Design of eyeglasses for optimal comfort for users with cranial deformity  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 -12 - 2020 07 - 06 - 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

Context of Maatbril:

Maatbril (Maatbril from “Maat"=measure and “brill" =eyeglasses) is a brand of the startup Made4Eyes. It was founded in
2019 by Jan Berend Zweerts and Pieter Jonckheer (see Figure 1- "Maat! Structure”).

Maatbril aims to help users suffering from congenital diseases (see Figure 2- “Target User chart”) that cause cranial and
facial asymmetries (such as Down syndrome, Dysplasia, etc.) or involving eyesight (ex. Extreme light sensitivity, Lowe
syndrome, etc.), and provide them with a tailor-made pair of eyeglasses that fit their particular needs, which were not
satisfied by the standard eyewear industry.

Maatbril's specialists scan the client's face with a 3D scanner. The outcome is a 3D biometrical scan that is needed to
model the pair of eyeglasses based on the fit of the client.

Stakeholders:
The maps (see figure 3) shows how the stakeholders have been divided based on interest and influence towards
Maatbril’s development.

Maatbril's modus operandi:

Upon appointment, a specialist of Maatbril performs a 3D biometric scan of the client's face, at his/her home or at an
healthcare facility.

The scanning is performed with a special camera mounted on a tablet], at a distance of around 150 cm. The
measurement takes approximately 10 seconds, during which the client has to sit on a chair and remain as still as
possible, while the specialist moves around him/her holding the scanner. In this phase, the quality of the scan can be
negatively affected by movement and the presence of hair. The scan of the area behind the ears is critical: it is of
fundamental importance, but - at the same time - it is very difficult to scan (if not impossible) due to the presence of
the auricles which obstruct the camera sight.

Once the measurements have been taken - in some cases they may require multiple takes - the specialist and the
Caretaker discuss the client’s lifestyle and special request (ex. hearing aid, a wheelchair with headrest, etc.) to be taken
into account while shaping the eyeglasses frame.

When ready, the scan is shared with the Caretaker and client, who can then virtually try on different frame models, in
different variations of colours, and easily choose the best one for their needs.

Starting from the mesh file of the 3D biometric scan, Maatbril's 3D model expert modifies the frame of choice to the
perfect fit: the frame is adjusted, tuning rotation, length, inclination, size and placement of each of its components. In
some cases (such as in the presence of extreme asymmetries, or missing organs) this step is particularly challenging
and requires special attention and creative, as much as innovative, solutions.

The final frame is electronically sent to a specialized company (Materialise), for its SLS 3D printing, in white polyamide
(PA12).

Maatbril then colours the parts according to the client’s choice, and assembles them into a finished frame.

The finished glasses are brought to the client to test the fit and if necessary, make manual adjustments on the spot.
The main issue is often the temple's tip curvature. If the glasses have issues that are not fixable on the spot, they might
need to be reprinted. To cite orthoptist Wijnanda Asjes:

“You know glasses are good when you don't even notice you're wearing glasses. That way you are concerned with the
world around you, not with the frame on your nose. ”
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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.

The main problem is that scanning the area behind the ears is practically impossible, due to the presence of the
auricles and sometimes hair, while accurate capturing of that same area is of extreme importance for a good fit of the
eyeglasses.

For this reason, during the design phase, the temple tips' geometry is necessarily approximate, which leads to the
need for manual final adjustments and, in some cases, to a complete reprint of the whole frame.

The current issues include:

- Difficulty in obtaining an accurate scan of the client’s head;

- Challenge in obtaining an accurate mold of the interesting area when visiting the client;

- Approximated design of temple tips

- Manual adjustments on temple tips needed to improve the frame's grip, stability, and comfort on the nose;
- The effect that components design has on comfort is still unclear;

- Due to their disabilities, the clients are often unable to give feedback on the wearability or issues they might
encounter.

The final goal is to :

- Improve the overall comfort and fit of the eyeglasses; (improve desirability)
- Reduce the need for manual adjustment; (improve feasibility)

- Reduce the percentage of glasses that need to be reprinted;

- Improving sampling process. (improve viability)

order to assure the desired grip and the proper comfort even for clients whose face shape is somehow unique.

What I'm going to research: (* alternatives that might take place due to Covid-19)
- Verify the accuracy of the current samples and research the best way to collect accurate samples;
- Collect samples of the area behind the ears (field research)

Alternative*: ather samples made by Jan Berend and Pieter Alternative 2*: Gather samples from average users
- Study the molds (statistical shape analysis) and identify key findings;
- Biomechanical study of glasses, in different cases (ex: pair designed for a user with reduced nose pad);
What I'm going to design:
- Implement the key findings of statistical shape analysis in a 3D model frame;
- 3D Print and Test the prototype frame (fit mapping) to verify the Viability of the solution;
Alternative: organize calls with Caretakers to ask for feedback
- Elaborate key results into a product that needs to be functional, comfortable, durable, and appealing;
The aim is to combine a personalized frame (front) with an adjustable solution for the temple tips. Feasibility will be
addressed by testing alternate options for scanning clients ear arrea and gathering accurate sample molds, with the
aim of improving the current results and reducing manual adjustments. Desirability of the glasses will be tackled by
improving the glasses’ design in terms of comfort. A 3D printed prototype will be tested with the clients. Viability will
be addressed in terms of the method used for gathering samples since changing the current production method (SLS
in PA12) is out of scope. This graduation project is aimed to be evaluated as a Medisign Specialisation.
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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 - 12 - 2020 7 - 6 - 2020 end date

Field ressarch

i

The plan has 4 phases:

PHASE 1 includes:

- Desktop research (Literature review (statistical shape analysis, Analysis of previous similar experiences and
approaches, Research on eye anathomy)

- Goal reframing (Scope definition, Research questions formulation, PPB content)

- Context research (Introduction program, Contextual observations, Insights elaboration)

PHASE 2: (if compatible with the Covid-19 restrictions)

- Field research with Maatbril Clients (test molding procedure, Mold gathering, 3D scanning clients)

- Test at TUDelft Field Lab (visit lab and Learn how to use 3D scan, set up comparison test, Scan 3D Silicone molds)
- Data elaboration (Refine skills working with meshes and rhino, Refine grasshopper skills, Study statistical analysis tool,
Insert data in collective database, study data, Visualize results, Elaborate Key findings)

- Biomechanics Study ( learn basics, Learn software (?), Temples study, Analyze different situations, Elaborate Key
findings)

PHASE 3:

- Implementation of key finding in the design of the prototype (Redesign eyeglasses frame, Send for print, Redesign
afte

Fit mapping results)

- Fit mapping (literary review, Recruit users, Set up test, Study, Key findings)

PHASE 4:

- Report writing (Backlog, Visualisation, Poster, Video(?), Presentation)
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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.

| chose this project highly attracted by the fact that my thesis project would help someone, instead of just adding
another product to the market.

When first reading about Maat! | was fascinated by their approach and implementation of new ultra-personalized
methods of design and production in a way that allows, previously neglected users, to benefit from a product that
highly impacts their lives.

[ firmly believe that this project gives me the chance to truly help others with our work, and a the same time, explore
the interesting and rapidly evolving world revolving around 3D scanning.

Personal learning objectives of Project:

1. Broaden my knowledge regarding the world of Ultra personalized products. Focusing on how 3D scanning and 3D
printing are implemented in the design of a product, ready for the final user.

2. In depth knowledge on focusing and working for a specific target group with a disability. To expand my knowledge
acquired during the “Inclusive design” elective, and to focus and implement these principles into a physical product
instead of an app.

3. Broaden my knowledge on using Rhino in combination with mesh scans

4. Experiment and broaden my competence working with biometric data sampling and implementing it into a
statistical analysis tool.

5. Expand my knowledge of biomechanics and fit mapping.

6. Challenge myself by working in a Dutch environment.

FINAL COMMENTS

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