IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This document may also include involvement of an external client, however does not cover any legal matters student and
client (might) agree upon. Next to that, this document facilitates the required procedural checks:

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name Duijnhouwer IDE master(s) IPD U Dfl SPD

Initials C.B. 2" hon-IDE master

Individual programme ?
(date of approval)

Given name Coen

Student number Medisign

HPM

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2" mentor

Chair Sylvia Pont dept./section Perceptual Intelligence

mentor Maarten Wijntjes dept./section Perceptual Intelligence

2nd mentor Maarten Hogervorst

client: TNO
city: Soesterberg country: Netherlands
optional

; The chair and mentor are from the same section. We request this exception, because the project
comments . . . : . . .
needs focused unique expertise in human vision, visual ergonomics, ecological optics and

psychophysical methods.

APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)
Digitally signed by

Sylvla Pont Sylvia Pont - 10

_ IO Date: 2025.09.10
12:18:21 +02'00'

Name Sylvia Pont Date 10 Sep 2025 Signature



CHECK ON STUDY PROGRESS

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

Master electives no. of EC accumulated in total EC D YES all 15t year master courses passed

Of which, taking conditional requirements into
account, can be part of the exam programme EC NO missing 15t year courses

Comments:
Sign for approval (SSC E&SA)
Digitally signed by K.
Veldman
K' VEId man Date: 2025.09.12
13:27:28 +02'00'
Name K-Veldman Date 12 Sep 2025 Signature

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> to be checked and filled in by IDE’s Board of Examiners

Does the composition of the Supervisory Team Comments:
comply with regulations?

YES [] Supervisory Team approved

NO Supervisory Team not approved

Based on study progress, students is ... Comments:

|:| ALLOWED to start the graduation project

NOT allowed to start the graduation project

Sign for approval (BoEx)
PaU.]. Digitally signed

by Paul Mommers

Mommers Date: 2025.09.18

09:11:10 +02'00"

Name Paul Mommers Date 18 Sep 2025 Signature



Personal Project Brief — IDE Master Graduation Project

Name student Coen Boaz Duijnhouwer Student number 5,088,119

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Optimizing camouflage design of military platforms
Project title

Please state the title of your graduation project (above). Keep the title compact and simple. Do not use abbreviations. The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

Recent military conflicts have shown the weaknesses of modern-day equipment in the digital age. Armored vehicles are
incredibly vulnerable to cheap consumer grade drones. Both in terms of being attacked by them as well as by being
(unknowingly) identified over long distances.

This trend can only be expected to worsen over time without intervention due to the rapid advancements in Al. Traditional
camouflage patterns only use 3 colors which are always exactly the same and applied in the exact same way for each vehicle
type. This means they are easy to identify for algorithms which can home in on the exact colors they employ as well as using
pattern recognition to precisely identify vehicle types based on subtle patterns even when the vehicle in question is partly
hidden behind foliage.

New generations of camouflage need to be optimized not just for deceiving the human eye but also perception of digital
systems.

The safety of military personnel and success of their missions are at stake.

By integrating Al into the development process and using digital automation much of the trial and error the process
traditionally entails can be streamlined and yield more effective results.

Critical to this process is balancing the deceptive effectiveness to both the human eye and digital algorithms.

This project will build on (and integrate) previous research from TNO on camouflage development (assessment) methods.
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

The process of developing new camouflage patterns currently involves a lot of manual labour. | believe much of this process
can be (digitally) automated and optimized to gain much more data and/or higher-level results in a much shorter amount of
time. Furthermore, | believe this swath of data points can be used to provide indicative assessments on Al susceptibility
automatically at an early stage without the involvement of Al experts. Furthermore, | believe such a pipeline could/should
include an easy way to deploy data for human testing, observation and rating through custom test environments which yield
empirical data on the effectiveness on human perception. Lastly, the pipeline should be validated through real-world testing
of a pattern developed using the method.

All-in-all this pipeline should drastically enhance the workflow and productivity of camouflage pattern development and
validation.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Create a pipeline to streamline, optimize and improve camouflage development for NATO’s military platforms.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

My plan is to start by further exploring the opportunities and potential challenges within the domain and pertaining to my
previously described vision. Thereafter | plan to start development following the waterfall method. First focusing on creating
a workflow in Blender which can automatically apply camouflage patterns, potentially parameters (to be determined), and
generate large collections images with different scenes in which the vehicle is hidden, secondly (existing) Al models will be
used assess the effectiveness at hiding the vehicle. Lastly an interface will be created which allows humans to assess the
images in much the same way resulting in a parallel rating to the same pattern. Collectively these will be used to evaluate
the patterns and develop an example of what the pipeline can provide.



Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. 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
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 9 Sep 2025 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 10 Nov 2025

For how many project weeks

Number of project days per week

Green light meeting 5 Jan 2025
Comments:
n/a

Graduati
radauation ceremony 13 Feb 2025

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

What interests me most about this project is how the problem being adressed is extremely relevant and has the potential to
make a very real difference in the lives of those working with this 'product'.

Not only is the defense industry a rapidly growing market due to global tension but the threat of drones and Al is one that
has evolved greatly over just the last two years and continues to define the current day battlefield with no signs of slowing
down.

At TNO | think | can develop myself by acquiring new knowledge as well as gaining lots of professional experience. | look
forward to working with experts in the field and getting an impression of what it is like to work for such an organization.
What also draws me to TNO is the nature of their 'business', being focused on research rather than commercial product
development.

| have a strong interest in further developing my skills in Blender and Python (or other programming languages) which will
play key roles in developing the pipeline | have in mind.
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