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STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only 
applies in case the 
assignment is hosted by 
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

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.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

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



Procedural Checks - IDE Master Graduation

Title of Project

Initials & Name Student number
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APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair 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.

NO

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

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

•	 Does the project fit within the (MSc)-programme of 
the student (taking into account, if described, the 
activities done next to the obligatory MSc specific 
courses)? 

•	 Is the level of the project challenging enough for a 
MSc IDE graduating student? 

•	 Is 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 ?

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.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -



Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number
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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. 

project title

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

start date - - end date- -
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Initials & Name Student number
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introduction (continued): space for images

image / figure 2:

image / figure 1:
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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.
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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. Illustrate 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. 

start date - - end date- -
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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.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 
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	Project Introduction: Together with DHM Dental (Located in Arnhem) my graduation project will focus on creating a prototype for a Neuro driven sensory arm prosthetic called BADAL-E for upper arm amputees. 

With the use of a neuro implant that is directly connected to the nerves and muscles in the upper arm of the amputee, allowing nerve and muscle signals to be converted into digital signals, it might be possible for an amputee to operate a neuro driven hand prosthetic.

The arm prosthetic will feature motors that allow for the hand to make natural movements, intuitively driven by the nervous system of the amputee.

The hand will also feature pressure sensors, which are connected to the nerves of the amputee. This will allow for the amputee to ‘feel’ tactile feedback when operating the hand.

The main stakeholders for this project are of course the upper arm amputees. It is important to tailor make the prosthetic to their values and needs. For instance in terms of appearance there is a difference in desire of the look and feel; some may prefer to stand out with an innovative look, whilst others prefer to have a more natural look with a cosmetic arm design, this may ask for a certain customizability of the prosthetic. 

Other stakeholders are doctors/surgeons who are responsible for installing the prosthetic and making it operative. The prosthetic will also require maintenance and repairs, this calls for a certain modularity of the product.

Opportunities
Current models of motoric arm prosthetics are quite expensive or are uneasy to operate/equip. These models are often operated with the use of external sensors to operate the prosthetic. This project comes with multiple opportunities to offer a better alternative. Also most models come in standard sizes and do not match the rest of the body of the amputee. A certain parametric adjust-ability of the product model parameters can be a great solution to offer a tailor-made prosthetic solution.

Another opportunity is that with this prototype the signals are transferred with the use of an upper arm implant, thus receiving signals internally instead of external wires, this allows for a very aesthetic and seamless interaction with the body. This mechanism also allows to send signals back from the hand to the nerves; allowing for tactile feedback with pressure sensors, thus creating a closed feedback loop.







	student family name COPY: Osseweijer
	student initials COPY: DJS
	student number COPY: 4371895
	Project Title COPY: Neuro Driven Biomimetic Anthropomorphic Hand Prosthetic
	Project introduction image 1: 
	image figure 1: Scope and deliverables
	Project introduction image 2: 
	image figure 2: BADAL-E Project team roles
	Project Problem: DHM Dental BV wants to have an operative Neuro driven upper arm prosthetic within 1,5 years from now. 
The scope of my graduation project will focus on presenting a solution for the lower arm and hand. The prosthetic prototype should at least be able to make a grabbing and a pinching motion. Furthermore the prosthetic prototype should be able to perform a wrist movement of 180°.

- There are already many existing practices. It is crucial to explore the state of the art and use this as a stepping stone for the development of BADAL-E.
- Every person is different and has different dimensions. An arm that can be tailor-made to every different client is a must have option if you want to suit every clients’ needs.
- The product has an internal structure that has to be able to carry motors, sensors and tendons. This has to be cleverly designed without becoming bulky or unaesthetic.
- There are 4 motor signals assigned to the hand and wrist that can be used to operate it and 28 feedback signals. It has to be explored how these signals will be assigned for optimal use of the prosthetic for the client.
- The most important factor is that the client is happy with their product. That it fulfills their needs and wishes. Every client may have different needs and wishes. It is important to investigate those and see how you can match these.
- Wearing and tearing of certain parts will happen.
- The other members of the BADAL-E development team have their own parts on which they focus. But the product must be seen as a whole and every part has to connect in some way. Therefore it is important to manage this integration of every part.


	Project Assignment in 3: The goal of this project is to present a functional hand prosthetic prototype which is able to make a grab and pinch motion with which it can grab and pull objects and have a natural wrist rotation of 180°.  I will explore form language of the embodiment and look at modularity of easily wearing parts. I will take into consideration placement of  sensors in the prototype for tactile feedback, but will not prototype this.
	Project Assignment Elaboration: By the end of the project I aim to have three major deliverables and one extra if time allows it. Which are:

An overview of the state of the art benchmarks – I want to have a thorough analysis of the best practices of arm/hand prosthetics. Within this analysis I want to make SWOTs of the current models. Furthermore I want to explore options for motors and tactile sensors. The Learnings from this analysis can be taken to the next phase.

Parametric CAD Model – Since this product is tailor-made I want to put my effort in delivering a CAD model of the arm/hand that is parametrically adjustable. In this way the arm can be fit to the dimensions of the client. During this modelling phase the products’ internal architecture should be fit to carry the motors and sensors and tendons. Aesthetical appearance is also an important factor and I will try to build a product that looks good.

Prototype – By the end of the project I aim to deliver a functioning prototype which is capable of grabbing and pinching objects and has a wrist rotation of 180 degrees. This will involve a lot of rapid prototyping and 3D printing.

Modularity and customizability exploration - if time allows it, it can be interesting to include the end user in the design process of their new arm with customizability options. Also modularity of wearing and tearing parts can be explored.

	Planning Gantt: 
	Planning Elaboration: The total period of this project will be 7 months (25 weeks). I will do this part time (4 days in the week). 

In the Gantt chart above I have planned the project with the use of my deliverables. Every deliverable will have their own individual tasks, means and tools to achieve it of course. 

The first phase of the project will be about exploring the state of the art and the context. The learnings that come from this phase are crucial for the next phase.

The second phase is about creating the Parametric CAD Model. This phase will have an overlap with the prototyping phase, since it is crucial to test the model with rapid prototyping to see if it actually works. 

If the modelling and prototyping go as desired, there is room in the end to think of modularity and customizability of the product in the third phase.

The final phase is wrapping up and finishing the thesis.

There are monthly BADAL-E meetings with the rest of the BADAL-E team. Also weekly/biweekly meetings with DHM. And weekly meetings with TUD mentor and chair.
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	Project Motivation: I think this is a beautiful project with for a great cause. Working on the development of providing a valuable solution for amputees to give them the ability to have a functioning arm again I think is fantastic and contributes to making this world a better place.

Furthermore I think the arm/hand is a very ingenious part of the human body, and trying to recreate this sounds to me as a very unique and ambitious challenge.
Competences I want to proof/ improve can easily be explained by the major deliverables I have formulated for this project.

State of the art benchmarks – For this phase I will have to do research, read papers, have interviews and make analysis. I think these skills are very valuable and this project can help me improve those.

Parametric CAD modelling – I love to do CAD modelling and I always aim to get more skilled in it. This product comes with many challenges for the modelling part. First of all it is a very organic product. Thus I will have the opportunity to get more skilled in designing organic products. Furthermore it is a product that has moving parts. This allows for learning how to use moving simulations within altair software. Another big part of this phase of the project is the parametric adjustability of the model, which will involve coding with python. I think it is a great skill to have and also being able to make parametric adjustable products is something I want to learn.

Prototype – I really want to get better with additive manufacturing. Since it has so many opportunities and is a great skill to master.

Modularity and customizability – Including the end user is an interesting aspect and will involve interviewing and careful listening. I think it is an interesting challenge to involve the end user in your design process, since you have to be the mediator between the needs and wishes of the end user and the realistic possibilities.

Furthermore since this product is being designed by a team of 9 members and every part has a connection somewhere, the managing of the integration of all parts is also an important challenge. This will involve some project management skills. I think it is a very valuable skill to have.


Overall I think it is an amazing graduation opportunity and I am excited to get started!
	Project Final Comments: 


