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 Pluym 7573 IDE master(s) IPD Dfl spD [
Initials ! 2" hon-IDE master
Given name Tessel Individual programme
(date of approval)
Student number 2028392 Medisign
HPM

SUPERVISORY TEAM

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

Sicco Santema DOS

Chair dept./section
mentor Alessandro lanniello dept./section COR (ME); SDE (IDE)
2nd mentor ROsina Kotey
client: Schiphol
city: Amsterdam country: Netherlands

optional Additionally, Alessandro lanniello is an effective member of the FRAIM research centre in

comments g 1ahoration with Schiphol.

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

Sign for approval (Chair)

Digitaal ondertekend
door sicco santema

sicco
Datum: 2025.02.25
Sa ntema 10:06:32 +01'00'

Name Sicco Santema Date 23 feb 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)

Digitaal ondertekend door L. Boot
O O Datum: 2025.03.05 15:58:13
. +01'00'

Lisette Boot Date O mrt 2025 Signature

Name

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)

Digitally signed by
Monique von Morgen
Date: 2025.04.22
11:24:54 +02'00"

Monique
von Morgen

Name Monique von Morgen Date 22 Apr 2025 Signature



Personal Project Brief — IDE Master Graduation Project

Name student 1€ssel Pluym Student number 5,058,392

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Designing a control area architecture for orchestrating semi-automated and autonomous airplane docking
Project title perations at Schiphol Airport

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)

Schiphol Airport is working towards fully autonomous airside operations by 2050, with the goal of increasing efficiency and
sustainability, and improving capacity utilization and operational safety.

The main stakeholders involved in this transition include ground handlers, airlines, and the airport. Each group has different
priorities: Schiphol and airlines are focused on efficiency, turnaround time, and sustainability, while ground handlers will see
their jobs change as automation takes over their tasks which are traditionally performed manually. This shift brings
opportunities and challenges in balancing automation with human oversight.

The opportunity lies in designing a centralised control system that facilitates the gradual integration of autonomous
processes while maintaining clear role distributions, responsibilities and efficient coordination. A centralised system is
essential as it enables real-time orchestration of the different processes. By integrating all operations into a centralised,
coordinated platform, the system enhances decision-making, efficiency, and communication.

However, challenges include ensuring stakeholder alignment, defining levels of human supervision, intervention, and
responsibility, and maintaining safety standards during this transition. An opportunity complementary to this challenge is
the development of an architecture to enable efficient controlling and monitoring and ensure clarity and responsibility in
the decision-making process throughout the transition from manual to autonomous operations. This centalised system may
consist of a physical control area where operations are monitored and controlled and a digital infrastructure that use
real-time data, to orchestrate the processes.



introduction (continued): space for images

Seamless Inbound Flow Autonomous operations involves following process steps

Exploring current process steps to be automated or operate fully autonomous
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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)

To achieve fully autonomous airside operations, Schiphol needs a centralised control area to monitor and control these
processes. This system will orchestrate different processes, ensuring coordination between autonomous systems and human
operators while optimising decision-making.

Given the time frame, the focus will be on docking to ground handling and the functional, user-centred aspects of the
control area. A centralised system plays an important role in facilitating autonomous processes by ensuring coordination and
intervention when needed. It also provides the necessary infrastructure to manage semi-automated scenarios, preventing
operational gaps and inefficiencies.

For airlines and Schiphol, this system facilitates the autonomous processes that lower emissions and reduce delays, and
allows for predictive turnaround time optimisation. For ground handlers and operators, it ensures structured workflows, and
job and responsibility clarity.

A phased implementation will maintain safety and accountability during the transition to full automation. Additionally, in a
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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:

Design a functional and user-centered architecture for an autonomous operations control area at Schiphol Airport, enabling
efficient management of the docking process of airplanes while ensuring human-machine collaboration, structured
decision-making, and clear responsibility distribution throughout the transition from semi-automated to fully autonomous.

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)

To generate a valid design solution, this project will use a combination of research and design methods that align with
strategic design and system integration principles. The design process will be iterative and will integrate field research,
stakeholder input, system analysis, and literature review to make sure the solution is feasible and actionable.

The research phase will start off with system and process mapping to understand existing airside workflows, including how
ground handlers and different processes currently interact. A literature review will provide insights into current challenges
and solutions in airside automation.

Stakeholder interviews will be an important aspect in understanding the current context, user needs, and operational
constraints. These insights will guide the design of the control area architecture

For the design phase, | will follow a structured design methodology (Discover, Define, Develop, Deliver) to create a
framework that incorporates both functional requirements and human factors.



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 21 Feb 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 7 Apr 2025

For how many project weeks

Number of project days per week
Green light meeting 11 Jun 2025

Comments:

Graduation ceremony 10 Jul 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)

Throughout my MSc SPD, | have developed expertise in design and innovation strategy, creating future visions, system
orchestration, and digital transformation, and this project presents an opportunity to apply and develop these
competencies in the operational environment of Schiphol.

In this project, | will develop a roadmap for the transition from semi-automated to fully autonomous airside operations,
ensuring feasibility and stakeholder alignment. | will apply system and service design methodologies from the Design
Strategy Project to create an orchestration architecture that integrates the various autonomous systems while maintaining
human decision-making at key points. From my electives in Architecture Design and Digital Entrepreneurship, | will further
develop my skills in digital transformation, allowing me to define data flows and system integrations while assessing the
human impact of automation and ensuring a smooth transition between manual, semi-automated, and fully autonomous
processes.

My personal learning ambitions are bridging research and implementation by translating insights from literature, field
research, and stakeholder interviews into actionable design concepts. | want to validate future scenarios, ensuring the
control area is feasible and effective within Schiphol's transition to autonomous airside operations. Additionally, | aim to
translate a future vision into a practical concept, balancing strategic design with feasibility to create scalable and adaptable
solutions that align with current and future operational needs and technological advancements.
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	Project titel: Designing a control area architecture for orchestrating semi-automated and autonomous airplane docking operations at Schiphol Airport
	introductie textveld: Schiphol Airport is working towards fully autonomous airside operations by 2050, with the goal of increasing efficiency and sustainability, and improving capacity utilization and operational safety.

The main stakeholders involved in this transition include ground handlers, airlines, and the airport. Each group has different priorities: Schiphol and airlines are focused on efficiency, turnaround time, and sustainability, while ground handlers will see their jobs change as automation takes over their tasks which are traditionally performed manually. This shift brings opportunities and challenges in balancing automation with human oversight.

The opportunity lies in designing a centralised control system that facilitates the gradual integration of autonomous processes  while maintaining clear role distributions, responsibilities and efficient coordination. A centralised system is essential as it enables real-time orchestration of the different processes. By integrating all operations into a centralised, coordinated platform, the system enhances decision-making, efficiency, and communication.

However, challenges include ensuring stakeholder alignment, defining levels of human supervision, intervention, and responsibility, and maintaining safety standards during this transition. An opportunity complementary to this challenge is the development of an architecture to enable efficient controlling and monitoring and ensure clarity and responsibility in the decision-making process throughout the transition from manual to autonomous operations. This centalised system may consist of a physical control area where operations are monitored and controlled and a digital infrastructure that use real-time data, to orchestrate the processes.


	Problem definition: To achieve fully autonomous airside operations, Schiphol needs a centralised control area to monitor and control these processes. This system will orchestrate different processes, ensuring coordination between autonomous systems and human operators while optimising decision-making.

Given the time frame, the focus will be on docking to ground handling and the functional, user-centred aspects of the control area. A centralised system plays an important role in facilitating autonomous processes by ensuring coordination and intervention when needed. It also provides the necessary infrastructure to manage semi-automated scenarios, preventing operational gaps and inefficiencies.

For airlines and Schiphol, this system facilitates the autonomous processes that lower emissions and reduce delays, and allows for predictive turnaround time optimisation. For ground handlers and operators, it ensures structured workflows, and job and responsibility clarity.

A phased implementation will maintain safety and accountability during the transition to full automation. Additionally, in a fully autonomous environment, this system allows reordering process steps, enabling more efficiency opportunities.
	Assignment: Design a functional and user-centered architecture for an autonomous operations control area at Schiphol Airport, enabling efficient management of the docking process of airplanes while ensuring human-machine collaboration, structured decision-making, and clear responsibility distribution throughout the transition from semi-automated to fully autonomous.
	assignment vervolg: To generate a valid design solution, this project will use a combination of research and design methods that align with strategic design and system integration principles. The design process will be iterative and will integrate field research, stakeholder input, system analysis, and literature review to make sure the solution is feasible and actionable.

The research phase will start off with system and process mapping to understand existing airside workflows, including how  ground handlers and different processes currently interact. A literature review will provide insights into current challenges and solutions in airside automation.

Stakeholder interviews will be an important aspect in understanding the current context, user needs, and operational constraints. These insights will guide the design of the control area architecture
For the design phase, I will follow a structured design methodology (Discover, Define, Develop, Deliver) to create a framework that incorporates both functional requirements and human factors. 


	Date Kick off: 21-02-2025
	date Mid-term: 7-4-2025
	Date Green light: 11-6-2025
	Date ceremony: 10-7-2025
	project part-time: Off
	# of project weeks parttime: 
	project days week: 
	motivation and personal ambitions: Throughout my MSc SPD, I have developed expertise in design and innovation strategy, creating future visions, system orchestration, and digital transformation, and this project presents an opportunity to apply and develop these competencies in the operational environment of Schiphol.

In this project, I will develop a roadmap for the transition from semi-automated to fully autonomous airside operations, ensuring feasibility and stakeholder alignment. I will apply system and service design methodologies from the Design Strategy Project to create an orchestration architecture that integrates the various autonomous systems while maintaining human decision-making at key points. From my electives in Architecture Design and Digital Entrepreneurship, I will further develop my skills in digital transformation, allowing me to define data flows and system integrations while assessing the human impact of automation and ensuring a smooth transition between manual, semi-automated, and fully autonomous processes.

My personal learning ambitions are bridging research and implementation by translating insights from literature, field research, and stakeholder interviews into actionable design concepts. I want to validate future scenarios, ensuring the control area is feasible and effective within Schiphol's transition to autonomous airside operations. Additionally, I aim to translate a future vision into a practical concept, balancing strategic design with feasibility to create scalable and adaptable solutions that align with current and future operational needs and technological advancements.
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