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Design for Dialogue in Human-Autonomous Vehicle Collaboration project title

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.

start date 28 - 02 - 2023 20 - 08 - 2023 end date

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

Context of enquiry: While Autonomous Vehicles (AV) based on Artificial Intelligence (Al) technology are being looked
upon as a new normal concept of mobility in human society, what would be the future of human activities within
vehicles remains a major topic of contemplation for people. The development of autonomous vehicles would
fundamentally change the nature of user interaction with vehicles as non driving users have expectations of
undertaking diverse activities when seated inside the AV (Jorldv et al,, 2017). This will in turn inspire new forms of
automobile and Human-AV interaction design that Tang et al. (2020) ascribe to two main factors - firstly, the fact that
the automation will relieve drivers from the task of driving and secondly, drivers free of driving tasks would would then
require a redesign of in-vehicle information and functions leading to new interaction mechanisms. However, the
introduction of autonomy in vehicles doesn't completely free the non-driving users of decisions to be made and
responsibility for vehicle behavior. Firstly, in the event of an accident, Siebert et al. (2022) note that it can be unclear
who is responsible and determine who was really in control of the vehicle - the driver, the designer, the policy makers,
other road users? In these cases, it's not enough for the driver to have optional control without situational awareness
or inability to maneuver the vehicle without skill loss, thereby requiring AV designs that actively influence human
drivers through mutual interaction and mixed autonomy (Di & Shi, 2021). Secondly, without understanding how an Al
system works and makes decisions, humans find it hard to trust autonomous systems based on them. Building
Human-Al trust would require the Al system operating the AV to have transparency and explainability of the decisions
made while in operation, as this improves trustability and decision making of users when using Al systems
(Balasubramaniam et al,, 2022). Thirdly, users would be enthusiastic to interact and undertake different kinds of
activities with the AV, Human-AV interaction raises data privacy concerns in the minds of users regarding the amount
of personal information they can share with the AV (Alekszejenkd & Dobrowiecki, 2022). Fourthly, the main focus of
work surrounding autonomous systems is centered around the technology itself. One of the main criticisms advanced
by the user automation research community toward technology-centered taxonomies is their limited consideration for
the human element involved in automation (Biondi et al,, 2019). Adopting a human-centered design approach has
found to be of utmost importance for developing a conducive ecosystem wherein Al and HCl based systems can
collaborate seamlessly (Vishwarupe et al., 2022) to build user-friendliness and trust in its application. Additionally,
Human-AV interaction has found to have explicit communication methods such as eye contact (‘I see you, did you see
me?”) and gestures (“please go ahead”) as well as implicit communication methods such as gait or driving behavior
(Dey & Terken, 2017). Dialogue in vehicles often takes place through implicit and explicit forms of communication.
Accordingly, this concept of shared autonomy necessitates a dialogue between non-driving humans and
autonomously driving vehicles for a Human-AV collaborative driving experience. William Isaacs in his book ‘Dialogue
and Art of Thinking Together’ states that ‘a dialogue is a conversation with a center, not sides that lifts us out of
polarization into a greater common sense thereby becoming a means of accessing the intelligence and coordinated
power of groups of people.” How would it be if humans and autonomous vehicles could have a dialogue with each
other to maintain situational awareness, critique driving decisions, have friendly banter and enable other such forms of
collaboration?

Stakeholders: This master graduation project will be completed under the aegis of TU Delft - Stanford university
research collaboration. The research will be targeted to address mobility companies that want to design autonomous
vehicles for Human-Al collaboration and the outcome would be design guidelines and design innovation strategies to
inform internal thinking in mobility companies. The second set of stakeholders will be the academic community,
where in this research could add a leaf to the tree of knowledge surrounding human-centered autonomous vehicles.
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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.

Considering the human-centered perspective is critical in achieving successful integration of autonomous vehicles
within our cities and lives of people. The need for this approach is bolstered by studies on behavior of humans around
autonomous vehicles, which show people like to get some form of communication from AVs (Rothenbucher et al,
2016). Humans seek intelligent ‘things' to be collaborative, responsive and personalized towards them in order to
function seamlessly for which a socio-technical approach would be essential (Valentine et. al,, 2021; Fridman, 2018).
Herein lies the opportunity for designers to contribute towards building these Human- Al collaborations, which would
require the discernment and integration of different capabilities, uniquely human and uniquely artificial, into
appropriate co-performances (Giaccardi & Redstrom, 2020). A research gap exists in the articulation of the nature of
dialogues that could occur between these co-performances. Dialogues are different types of encounters that occur
during the process of design which could be verbal, visual, physical, interactive, or even tacit (Lloyd et. al,, 2022) and
are a site of a complex interplay of ideas, structures, meanings, and explorations (Arzberger et. al., 2022). To design for
dialogue within Human-AV collaboration, the human-machines interaction design will have to be re-imagined to
enable innovation within AV companies, which will have to be soundly grounded in research to understand
customers’, users’ and other stakeholders’ current experiences, expectations and aspirations for future experiences
(Kim et al,, 2022). Herein lies the opportunity to research the following research questions:

Q1: What might be uniquely Human and uniquely Artificial capabilities and performances in the context of
autonomous mobility solutions?

Q2: What could be the meaning and nature of dialogue in the context of Human-AV collaboration?

Q3: What interaction design concepts and solutions could be designed to foster a dialogue between Humans and
AVs?

Q4: What design guidelines & innovation strategies could be developed to design for dialogue between Human & AV?

mobility organizations towards designing autonomous vehicles for dialogue in Human- AV collaboration.

Methods

As this is a MSc Strategic Product Design project, the aim of this research would be towards a strategic outcome.
However to achieve this intended outcome, it is important to study interactions taking place between Humans and
AVs. Therefore, the tentative research plan is to first undertake literature review and expert interviews to develop an in
depth understanding of the topic. Next, ethnographic research methods used in interaction design research such as
ethnomethodological breaching experiments would be employed to study interactions in an experimental set-up
wherein users interacting with a setup mimicking an AV would be observed. Further, co-creation and co-design
research methods would be used to generate interaction concepts resulting into design guidelines and innovation
strategies. Lastly, validation workshops would be carried out to test the outcome.

The deliverables for the project would be:
1) Interaction concepts and future vision
2) Interaction design guidelines

3) Innovation strategy framework / toolkit.
4) Research paper

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 5 of 7
Initials & Name A A Shenvi Rege 6333 Student number

Title of Project  Design for Dialogue in Human-Autonomous Vehicle Collaboration




z
TUDelft
Personal Project Brief - IDE Master Graduation

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. lllustrate 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.

startdate 28 -2 - 2023 20 - 8 - 2023 end date

February March Apii May Jure July August

7 & a 1 kil i3 i W 5 18 7 B ] 20 2 22 23 2d 25 28 27 28 ) 30 = 3z 33 34 S
G3W1 @3W2 G3W3 G3Wé O3WS O3WE C3WT C3WB O3W3 G3Wi0 Gdwl GeW2 (4W3 Dwé 04WS 04WE W7 O4WS O4WI O4WD G5W1 G5W2 G5W3 G5Wé O5W5 O5WE O5WT OSWE O5W9
1 z 3 4 H [ 7 S 3 10 il 2 k] “ 15 ® m ® ] 20 2 23 2 S ES 27 28 23 a0

I
|
i .
Milestones  Green light | | —
Gradaution presentation
Report | | | | | |

Define: Define the appropriate research questions, context of enquiry, project deliverable and form a graduation
committee. Finalize the brief by developing a common research direction.

Collect and analyze: Identify literature review domains, experts for qualitative interview, design co-creation workshops
and quantitative forms. Design and set up experiments to study interactions. Analyze the results of interviews, creative
sessions and literature research. Use the results to inform the design process.

Design and Develop: Ideate on design concepts of dialogue in Human-AV collaboration. Prototype design guidelines
innovation strategies/ framework and toolkit.

Test and validate: Test the developed deliverables to validate their performance.

Revise and Reflect: Reflecting on the learnings, achievements and shortcomings of the project in order to incorporate
whatever needs to be updated.

Deliver: Deliver the results of research and present the project in front of an audience.

Publish: Put in the efforts to develop and publish the work as a research paper in an academic journal.
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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.

While growing up as a child, | loved playing with toy cars and lego houses. | would communicate with the toys and
think of mental replies that my toys would give me. Oh, how much | wished these toys could communicate back to
me. The technological achievements and knowledge development in recent times have made it possible to
materialize this utopian concept. For the longest time now, | have believed in the potential of an interdisciplinary
collaboration to develop societal solutions. While applying to masters here at TU Delft, the opportunity of undertaking
interdisciplinary research and development most excited me. While undertaking my masters here at TU Delft, | got
fascinated with the potential of design to contribute to the development of artificial intelligence and social robotics.
Further, having undertaken mobility projects right from my undergraduate education, | was further enamored by the
cutting edge projects being shaped at TU Delft concerning the future of mobility. Being the theme of my chosen
master track, | developed a knack for developing innovation strategies and enabling stakeholder collaborations to
make things happen. Being a misfit and a square peg in a round hole, | want to combine my love for Innovation,
design, mobility, artificial intelligence and social robotics to articulate a research project at the intersection of all three
aforementioned disciplines. Through this project, | want to achieve the following hard skills and soft skills:

Hard skills:

Academic research : During my master's, | discovered that | had a passion for undertaking research. Setting up
experiments to understand various phenomena, interactions, strategies, and design features in order to innovate
fascinates me. Through this project, | want to further strengthen my process of undertaking academic research and
become more confident in communicating research otucomes.

Interviewing and facilitating skills: | enjoy having conversations and learning from people with deep knowledge in
their fields. However, integrating this into my professional work is something | want to be good at. Through my thesis, |
want to strengthen my learnings of conducting professional stakeholder interviews and creative sessions with subject
experts, users and designers.

Innovation mindset: | have always been fascinated with the process of innovation and creating an impact in society
through it. Learning to develop innovation strategies by applying the skills and knowledge | have learnt in design,
innovation, artificial intelligence and mobility during my master is something that I want to develop an aptitude.

Soft skills

Time Management: | have a habit of diving too deep into a subject and not being able to come to a resolution to
make choices. This leads to procrastination on my work to make the best possible choice which causes an imbalance
in time management of the project. | want to learn the art of time management while undertaking research work.

Work-Life balance: Sometimes, while working | neglect exercising which ultimately decreases my productivity. During
the course of the project | want to undertake lap swimming to maintain good health and work-life balance.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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	Project Introduction: Context of enquiry:  While Autonomous Vehicles (AV) based on Artificial Intelligence (AI) technology are being looked upon as a new normal concept of mobility in human society, what would be the future of human activities within vehicles remains a major topic of contemplation for people. The development of autonomous vehicles would fundamentally change the nature of user interaction with vehicles as non driving users have expectations of undertaking diverse activities when seated inside the AV (Jorlöv et al., 2017). This will in turn inspire new forms of automobile and Human-AV interaction design that Tang et al. (2020) ascribe to two main factors - firstly, the fact that the automation will relieve drivers from the task of driving and secondly, drivers free of driving tasks would would then require a redesign of in-vehicle information and functions leading to new interaction mechanisms. However, the introduction of autonomy in vehicles doesn’t completely free the non-driving users of decisions to be made and responsibility for vehicle behavior. Firstly, in the event of an accident, Siebert et al. (2022) note that it can be unclear who is responsible and determine who was really in control of the vehicle - the driver, the designer, the policy makers, other road users? In these cases, it’s not enough for the driver to have optional control without situational awareness or inability to maneuver the vehicle without skill loss, thereby requiring AV designs that actively influence human drivers through mutual interaction and mixed autonomy (Di & Shi, 2021). Secondly, without understanding how an AI system works and makes decisions, humans find it hard to trust autonomous systems based on them. Building Human-AI trust would require the AI system operating the AV to have transparency and explainability of the decisions made while in operation, as this improves trustability and decision making of users when using AI systems (Balasubramaniam et al., 2022). Thirdly, users would be enthusiastic to interact and undertake different kinds of activities with the AV, Human-AV interaction raises data privacy concerns in the minds of users regarding the amount of personal information they can share with the AV (Alekszejenkó & Dobrowiecki, 2022). Fourthly, the main focus of work surrounding autonomous systems is centered around the technology itself. One of the main criticisms advanced by the user automation research community toward technology-centered taxonomies is their limited consideration for the human element involved in automation (Biondi et al., 2019). Adopting a human-centered design approach has found to be of utmost importance for developing a conducive ecosystem wherein AI and HCI based systems can collaborate seamlessly (Vishwarupe et al., 2022) to build user-friendliness and trust in its application. Additionally, Human-AV interaction has found to have explicit communication methods such as eye contact (“I see you, did you see me?”) and gestures (“please go ahead”) as well as implicit communication methods such as gait or driving behavior (Dey & Terken, 2017). Dialogue in vehicles often takes place through implicit and explicit forms of communication. Accordingly, this concept of shared autonomy necessitates a dialogue between non-driving humans and autonomously driving vehicles for a Human-AV collaborative driving experience. William Isaacs in his book ‘Dialogue and Art of Thinking Together’ states that ‘a dialogue is a conversation with a center, not sides that lifts us out of polarization into a greater common sense thereby becoming a means of accessing the intelligence and coordinated power of groups of people.’ How would it be if humans and autonomous vehicles could have a dialogue with each other to maintain situational awareness, critique driving decisions, have friendly banter and enable other such forms of collaboration? 

Stakeholders: This master graduation project will be completed under the aegis of TU Delft - Stanford university research collaboration. The research will be targeted to address mobility companies that want to design autonomous vehicles for Human-AI collaboration and the outcome would be design guidelines and design innovation strategies to inform internal thinking in mobility companies. The second set of stakeholders will be the academic community, where in this research could add a leaf to the tree of knowledge surrounding human-centered autonomous vehicles.
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	Project Problem: Considering the human-centered perspective is critical in achieving successful integration of autonomous vehicles within our cities and lives of people. The need for this approach is bolstered by studies on behavior of humans around autonomous vehicles, which show people like to get some form of communication from AVs (Rothenbucher et al., 2016). Humans seek intelligent ‘things’ to be collaborative, responsive and personalized towards them in order to function seamlessly for which a socio-technical approach would be essential (Valentine et. al., 2021; Fridman, 2018). Herein lies the opportunity for designers to contribute towards building these Human- AI collaborations, which would require the discernment and integration of different capabilities, uniquely human and uniquely artificial, into appropriate co-performances (Giaccardi & Redström, 2020). A research gap exists in the articulation of the nature of dialogues that could occur between these co-performances. Dialogues are different types of encounters that occur during the process of design which could be verbal, visual, physical, interactive, or even tacit (Lloyd et. al., 2022) and are a site of a complex interplay of ideas, structures, meanings, and explorations  (Arzberger et. al., 2022). To design for dialogue within Human-AV collaboration, the human-machines interaction design will have to be re-imagined to enable innovation within AV companies, which will have to be soundly grounded in research to understand customers’, users’ and other stakeholders’ current experiences, expectations and aspirations for future experiences (Kim et al., 2022). Herein lies the opportunity to research the following research questions:
Q1: What might be uniquely Human and uniquely Artificial capabilities and performances in the context of autonomous mobility solutions? 
Q2: What could be the meaning and nature of dialogue in the context of Human-AV collaboration? 
Q3: What interaction design concepts and solutions could be designed to foster a dialogue between Humans and AVs? 
Q4: What design guidelines & innovation strategies could be developed to design for dialogue between Human & AV? 

	Project Assignment in 3: Through this project, I intend to ultimately develop design guidelines and innovation strategies to inform and enable mobility organizations towards designing autonomous vehicles for dialogue in Human-AV collaboration.
	Project Assignment Elaboration: Methods
As this is a MSc Strategic Product Design project, the aim of this research would be towards a strategic outcome. However to achieve this intended outcome, it is important to study interactions taking place between Humans and AVs. Therefore, the tentative research plan is to first undertake literature review and expert interviews to develop an in depth understanding of the topic. Next, ethnographic research methods used in interaction design research such as ethnomethodological breaching experiments would be employed to study interactions in an experimental set-up wherein users interacting with a setup mimicking an AV would be observed. Further, co-creation and co-design research methods would be used to generate interaction concepts resulting into design guidelines and innovation strategies. Lastly, validation workshops would be carried out to test the outcome. 

The deliverables for the project would be:
1) Interaction concepts and future vision
2) Interaction design guidelines 
3) Innovation strategy framework / toolkit. 
4) Research paper

	Planning Gantt: 
	Planning Elaboration: Define: Define the appropriate research questions, context of enquiry, project deliverable and form a graduation committee. Finalize the brief by developing a common research direction.

Collect and analyze:  Identify literature review domains, experts for qualitative interview, design co-creation workshops and quantitative forms. Design and set up experiments to study interactions. Analyze the results of interviews, creative sessions and literature research. Use the results to inform the design process. 

Design and Develop: Ideate on design concepts of dialogue in Human-AV collaboration. Prototype design guidelines innovation strategies/ framework and toolkit.

Test and validate: Test the developed deliverables to validate their performance.

Revise and Reflect:  Reflecting on the learnings, achievements and shortcomings of the project in order to incorporate whatever needs to be updated. 

Deliver: Deliver the results of research and present the project in front of an audience.

Publish: Put in the efforts to develop and publish the work as a research paper in an academic journal. 
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	Project start date mm COPY: 2
	Project start date yyyy COPY: 2023
	Project end date dd COPY: 20
	Project end date mm COPY: 8
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	Project Motivation: While growing up as a child, I loved playing with toy cars and lego houses. I would communicate with the toys and think of mental replies that my toys would give me. Oh, how much I wished these toys could communicate back to me. The technological achievements and knowledge development in recent times have made it possible to materialize this utopian concept. For the longest time now, I have believed in the potential of an interdisciplinary collaboration to develop societal solutions. While applying to masters here at TU Delft, the opportunity of undertaking interdisciplinary research and development most excited me. While undertaking my masters here at TU Delft, I got fascinated with the potential of design to contribute to the development of artificial intelligence and social robotics. Further, having undertaken mobility projects right from my undergraduate education, I was further enamored by the cutting edge projects being shaped at TU Delft concerning the future of mobility. Being the theme of my chosen master track, I developed a knack for developing innovation strategies and enabling stakeholder collaborations to make things happen. Being a misfit and a square peg in a round hole, I want to combine my love for Innovation, design, mobility, artificial intelligence and social robotics to articulate a research project at the intersection of all three aforementioned disciplines. Through this project, I want to achieve the following hard skills and soft skills: 

Hard skills: 
Academic research :  During my master's, I discovered that I had a passion for undertaking research. Setting up experiments to understand various phenomena, interactions, strategies, and design features in order to innovate fascinates me. Through this project, I want to further strengthen my process of undertaking academic research and become more confident in communicating research otucomes. 

Interviewing and facilitating skills:  I enjoy having conversations and learning from people with deep knowledge in their fields. However, integrating this into my professional work is something I want to be good at. Through my thesis, I want to strengthen my learnings of conducting professional stakeholder interviews and creative sessions with subject experts, users and designers. 

Innovation mindset: I have always been fascinated with the process of innovation and creating an impact in society through it. Learning to develop innovation strategies by applying the skills and knowledge I have learnt in design, innovation, artificial intelligence and mobility during my master is something that I want to develop an aptitude. 

Soft skills
Time Management:  I have a habit of diving too deep into a subject and not being able to come to a resolution to make choices. This leads to procrastination on my work to make the best possible choice which causes an imbalance in time management of the project. I want to learn the art of time management while undertaking research work. 

Work-Life balance: Sometimes, while working I neglect exercising which ultimately decreases my productivity. During the course of the project I want to undertake lap swimming to maintain good health and work-life balance. 
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