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 Zhang IDE master(s) IPD U Dfl SPD

Initials  Z.Z. 2" hon-IDE master

Individual programme

Given name  Zhenyang (date of approval)

Student number 5794315 Medisign

HPM

SUPERVISORY TEAM

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

Chair Yu (Wolf) Song dept./section
mentor Shabila Anjani dept./section
2" mentor
client:
city: country:

optional
comments

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 Y.

S
Y . S O n g Dc;:eg: 2024.03.04

19:56:10 +01'00"

Name Wolf Song Date 4 Mar 2024 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 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)

Name Date 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)

Name Date Signature



Personal Project Brief — IDE Master Graduation Project

Name student Zhenyang Zhang Student number 5,794,315

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

. . Towards comfortable seating support for future vehicle inteior design
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)

The development of autonomous driving changes the relationship between the driver and the vehicle. In scenarios of
automated driving at SAE Level 3 and above, the driver is relieved from the necessity of actively driving the vehicle. This
shift allows drivers greater freedom to engage in non-driving related activities (NDRAs). However, current vehicle interiors,
especially driver seats, are mainly designed for active driving roles and may not adequately cater to the needs in
autonomous driving contexts. This evolving trend provides an opportunity for the development of more user-centric and
ergonomically optimized vehicle interiors suited for the emerging era of autonomous driving. The project is based on the
collaboration between Delft University of Technology (TUD) and a leading car manufacturer, which involves their
introduction of a new line of seats specifically designed for automated vehicles. These seats will be subject to ergonomic
evaluation by the TUD research team across various activities in self-driving scenarios of Level 3 and 4. This research aims to
provide critical insights into the design of car seats and proposed innovations for vehicle seating support in the autonomous
driving age. The outcomes will not only benefit JLR in enhancing their future car seat designs but also bring significant
advantages to end consumers in terms of comfort, ergonomics, and overall experience in automated vehicles.
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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)

This study aims to conduct an ergonomic evaluation of the design principles of the AAA seats for JLR (applicable to level 3
vehicles) and BBB seats (applicable to level 4 vehicles), focusing on non-driving related activities of users in level 3 and level
4 vehicles. By categorizing various non-driving related activities (NDRA) based on their different characteristics into
short-term and long-term categories, user tests were conducted for each category of activity to collect objective and
subjective comfort data. Through detailed analysis of the experimental results, areas for improvement in those two seats
were identified under different levels of vehicle automation. Key innovations will be highlighted and (virtually) prototyped.
It is expected that these suggestions will provide the company with accurate and reliable insights to help improve seat
design for automated vehicles, indirectly benefiting potential users of them. Additionally, this study expands the knowledge
base of the TUD team in the interior design of level 3 and level 4 automated vehicles.

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:

New Design Recommendations for Level 3 and 4 Autonomous Vehicle Seating

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)

The project comprises a tripartite approach: experimentation, data analysis, and guideline formulation. In the
experimentation stage, ergonomic user testing will be conducted primarily, with participants personally engaging with two
chairs. Short-term activities involve physical measurements and comfort assessments via questionnaires, while long-term
activities involve completing comfort questionnaires at various timestamps, followed by short interviews. Participant
postures will be recorded using goniometers and/or depth cameras. Subsequent to experimentation, data will undergo
cross-validation, regression analysis, and time series analysis. Findings will be compared with related literature and RAMSIS
outputs to yield substantiated recommendations, and key innovations will be highlighted and if necessary, (virtually)
prototyped.



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 19 Feb 2024 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 19 Apr 2024

For how many project weeks

Number of project days per week

Green light meeting 21 Jun 2024

Comments:

Graduation ceremony 19 Jul 2024

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)

In a course called introspective Design, | conducted an analysis of my professional identity. | discovered a strong inclination
towards using rational thinking to solve design problems and a keen interest in validating designs through testing. This
inclination was evident in both my Modeling and Advanced Concept Design (ACD) courses. While participating in the Flight
case project of IDE, | found great enjoyment in data processing. The topic of this graduation project aligns well with my
strengths and offers an opportunity to broaden my knowledge in Ergonomics.

Throughout the progression of this project, | aspire to learn how to scientifically design and conduct ergonomic
experiments. Additionally, | aim to acquire proficiency in advanced statistical analysis methods for data interpretation.
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