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:
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Personal Project Brief — IDE Master Graduation Project

Name student Stijn Gruben Student number 5,273,234

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

A . Using Human-Centred Teleoperation for Indoor Robot Mappin
Project title & P pping

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)

Simultaneous Localization and Mapping (SLAM) is a way for mobile robots to enable them to build maps of unknown
environments while keeping track of their own position in this map (Cadena et al., 2016). SLAM is a largely researched topic
in modern robotics and can be used for both indoor and outdoor environments. It has many applications, for example,
domestic robots, such as robotic vacuum cleaners, and in professional contexts such as hospitals, where accurate maps are
needed for navigation and task execution (Kazerouni et al., 2022). However, current mapping approaches can suffer from
inefficiencies: robots may fail to explore an environment fully, get stuck in confined spaces, need multiple mapping runs, or
provide incomplete maps. This can reduce their effectiveness and reliability.

An interesting direction for tackling these problems is teleoperation, in which a human operator directly controls the robot
to perform a certain task (Ravichandar et al., 2019). In this project, teleoperation is imagined with the human physically
present in the same room as the robot, walking alongside it and guiding the robot through the environment. This approach
relies on human perception to evaluate the quality and completeness of the map while it is being generated, adding an
extra layer of validation that is often missing in autonomous systems.

The research seeks to explore how human-centred design can improve the teleoperation experience for SLAM, by focusing
on the interface between the human operator and the robot. The contribution lies in designing and testing an intuitive
teleoperation interface that simplifies the efficient mapping of indoor spaces. While the application domain is domestic and
professional service robots, the insights are relevant for advancing mapping strategies in human-robot collaboration
contexts.
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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)

SLAM makes robots able to autonomously create maps, however this process can be slow, incomplete, and unreliable.
Robots can get stuck in confined spaces or overlook certain areas and fail to recognize when the mapping is complete. These
problems affect the efficiency of the mapping process and the usability of the created maps.

This project investigates the challenge of improving mapping quality using human-centred teleoperation. By guiding the
robot during exploration, a human operator can make sure to fully explore the environment and help out when the robot
encounters difficulties. To make this approach widely accessible and also usable for non-expert users, the focus of this
project will be on designing a more intuitive, efficient, and user-friendly teleoperation interface to improve both mapping
completeness and user experience.

The project will develop and evaluate a proof-of-concept teleoperation interface in a representative indoor environment.
Success will be evaluated through user testing with test subjects and by measuring the accuracy and completeness of the
generated maps.

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 human-centred teleoperation interface that supports efficient and complete indoor mapping of robots using SLAM, helping create
a more intuitive and reliable mapping experience.

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)

During this project, | will follow an iterative research-through-design approach. It will begin with a literature review on the
general field of mapping with robotics and dive deeper into SLAM, teleoperation, and human-robot interaction, combined
with an exploration of existing mapping methods in domestic and professional service robots. This will grant me a better
understanding of the general challenges and opportunities of this project.

Based on this research, testing with SLAM and robots will be conducted. Different concepts with varying levels of fidelity will
be developed and prototyped. Usability testing with participants, acting as teleoperators, will be carried out to evaluate
how effectively they can guide the robot and fully explore the designated area.

In addition, the mapping results will be evaluated to measure both the usability of the interface and the completeness and
accuracy of the generated maps. The final result will be a validated teleoperation interface and a proof-of-concept
prototype demonstrating how human-centred teleoperation can improve indoor robot mapping.



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 18 sept 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 21 Nov 2025
For how many project weeks

Number of project days per week

Green light meeting 23 Jan 2026

Comments:

Graduation ceremony 20 Feb 2026

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)

The reason | want to start this project is that | am interested in robotics and the interaction between humans and
technology. With robotics becoming ever more prominent in our daily lives, | find it important and exciting to gain hands-on

experience in this area. This project provides an exciting opportunity to explore the field of teleoperation, where humans
and robotics come together.

At the same time, | am passionate about human-centred design and want to explore how | can use design to make advanced
technologies more accessible and usable for people. By focusing on the interface in teleoperation, | can combine design with
my interest in robotics to form an interesting graduation project.

During this project, | want to improve my skills in coding, prototyping, and design iterations. | also want to improve my
project planning capabilities by managing this project within a set timeframe. By addressing both technical and
human-centred design challenges, | hope to contribute to the field of machine learning.
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