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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
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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- -
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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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introduction (continued): space for images

image / figure 2:

image / figure 1:

Yu
Cross-Out

Yu
Cross-Out

Yu
Cross-Out
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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 Title: Designing a 3D Scanner for Monitoring Preterm Infant Growth
	Project start date dd: 24
	Project start date mm: 02
	Project start date yyyy: 2020
	Project end date dd: 17
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	Project end date yyyy: 2020
	Project Introduction: Though most pregnancies are full-term, meaning between 39 and 40 weeks long, sometimes a child is born earlier than that. When born before the 37th week of pregnancy, the infant is considered to be born "preterm" (Spong, 2013).
In 2010, an estimated 15 million infants were born prematurely (Blencowe et al., 2012), which makes up 10% of all childbirths that year. Just in the Netherlands there were 11,530 preterm births in 2018 (Perined, 2019). 
Worldwide, complications as a result of preterm birth are the number one cause in neonatal deaths (35.3%) (Liu et al., 2016). The risks of these complications being fatal increases with every week that the infant is born earlier. A 2011 study in France showed that survival rate until discharge from the hospital in preterm infants is 72% at 26 weeks, which drops to just 1% at 23 weeks (Ancel et al., 2015).
To safeguard the infant, it is protected by an incubator (Figure 1). The incubator creates a controlled environment for the infant, while at the same time allowing for life-supporting and monitoring equipment to be applied. Additionally, the infant is measured regularly by hospital staff in order to monitor growth, which indicates proper development of the infant (Erasmus, 2019)

Erasmus MC in Rotterdam, the Netherlands currently employs two methods for monitoring infant development. The first methods uses an "infant measuring rod", which can be described as a large pair of calipers (Figure 2). The measuring rod is put into the incubator with the infant. The nurse then tries to carefully straighten out the limbs of the infant, while holding the measuring rod, in order to get an accurate reading of the infants length from head to toes. 
A contact-heavy method for measuring development in infants is through the circumference of the head. This done with a simple tape measure. Multiple of these measurements over the stay of the infant can be used to monitor infant growth, and thus development.

Unfortunately, these methods stress the infant because of the extended physical contact needed to keep the infant in position. This stress has been tied to an increased chance on decreased neurological development of the infant (Smith et al., 2011). 

This project aims to reduce this stress by creating a new tool that allows hospital staff to monitor the growth of the infant without physical contact. This tool will create a 3D scan of (part of) the infant to determine the infants growth, be that through circumference of the infants head or other measurable features.

During the development of this product, multiple factors must be researched and taken into account. The preterm infants are sensitive and easily stressed. Emission like heat, light and sound from the product must thus be minimized. The incubator, too, poses some challenges. The environment inside is very humid, which the product must be able to  withstand. The incubator also features many tubes and wires that are connected to the infant. These obstruct the line of sight from the scanner to the infant (Figure 1).  In addition to this, the baby is lying on opaque bedding, which prevents the scanner from having a full surround view of the infant. Finally, the product may not be more difficult to use for the hospital staff than current methods of measuring.

This product will be designed for, and with the help of, Vectory3. Vectory3 has experience in using surface 3D scanning in medical settings. Specifically, their "Curatio" hand and arm scanner uses photogrammetry to construct a 3D model of the patient's limb from multiple 2D images taken from various angles. 

	student family name COPY: Zevenbergen
	student initials COPY: AR
	student number COPY: 
	Project Title COPY: Designing a 3D Scanner for Monitoring Preterm Infant Growth
	Project introduction image 1: 
	image figure 1: Preterm infant in an incubator, hooked up to life support and monitoring equipment.
	Project introduction image 2: 
	image figure 2: Non-preterm infant being measured with an infant measuring rod
	Project Problem: This project can be divided into 5 problems that all need to be solved for the project to be successful:

The first problem is the gathering of information surrounding the preterm infant. This is required for me to clearly define the functional requirements of the product. This means that the sensitivities of the preterm infant need to be known, as well as the requirements for incubator equipment. The surroundings of the incubator and preterm infant are also important for a successful list of requirements, and thus design.

The second problem is determining in which ways infant growth can be measured. Does it have to be body length,  circumference of the head, or can it be determined through different, more accessible or more easily identifiable features of the infant

The third problem is the technology choice. I need to evaluate and make a choice between multiple 3D scanning technologies, based on the insights and requirements gathered during the previous phase.

The fourth problem is the integration of the above aspects into a product design for Vectory3, which meets the requirements.

Finally, for the fifth problem is the validation of the design through the creation of a functional prototype which can be used in a simulated medical environment, and by possible test participants.

The proposed project utilizes knowledge on 3D scanning as well as on physical ergonomics (preterm infants) and usability (for clinicians), therefore it is well embedded in IDE faculty.
	Project Assignment in 3: I will design a 3D scanner that allows hospital staff to take accurate measurements of preterm infants, without physically touching the infants or otherwise causing stress. I will create a functional prototype of this scanner which allows me to test the scanner with stakeholders to prove the scanner's functioning.
	Project Assignment Elaboration: I aim to deliver a design that can be produced by the company Vectory3. This product will be a 3D scanner which makes scans of preterm infants in the incubator. Because the scanner will not make physical contact with the infant, stress levels of the infant will be kept to a minimum during the measurement process.  For usability point of view, the scanner (to be designed) will as easy or easier to be used by hospital staff as the current measuring methods. I expect this scanner to fit in Vectory3's current product-service system by making use of a pay-per-scan system similar to that of the current Vectory3 Curatio scanner.



	Planning Gantt: 
	Planning Elaboration: 
	Project start date dd COPY: 24
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	Project end date dd COPY: 17
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	Project end date yyyy COPY: 2020
	Project Motivation: This project immediately spoke to me when I found it on the IDE graduation opportunity website. I've been interested in applying cutting edge technology to improve people's lives since high school, and this project seemed like the perfect opportunity to put that in practice.

During my bachelor and master, I've continuously focused on applying technology into designs that are realistic, viable and feasible. I always strive for my products to be fully integrated and as such have picked my minor (software design), electives (internship at iFixit in California), and graduation to improve my ability to succeed in this.

With this project I want to not only put my current skills in electronics design, realistic integration of technology, and shareholder requirements to the test, I also want to develop these skills further. I thus have the following ambitions that I would like to achieve during the course of this project:

1.With this project I want to apply my design approach to a medical setting, were my project will have a direct impact on the lives of preterm infants, and by extension their families. To me, this gives the project meaning, which allows me to put it all my focus, skill and creativity.

2. During this project I would like to base my planning in part on the Action Research method, where I use multiple short ideation - prototyping - evaluation phases to develop and optimize the concept, by creating new insights and applying those to a new revision in a quick, iterative fashion.

3. I want to further develop my electronic design skills. During this project I want to find out the particulars of applying electronics in a controlled medical environment.

4. Finally, I want to improve my project management skills further. This is a ambitious project to complete in 20 weeks. I will make, and already have made, multiple changes to my planning strategy to bring this project to a successful conclusion. This mostly entails me setting up everything that can be set-up ahead of the project start (e.g. in-design makeup, project report skeleton, etc.).

	Project Final Comments: 


