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We are delighted to welcome you to the 18th Annual ACM/IEEE International 
Conference on Human-Robot Interaction (HRI). This is the first time in four years that 
our community will be able to gather together in person as a result of the COVID-19 
pandemic, and we are excited to join together in Stockholm.

The theme of this year's conference is "HRI For All", and is intended to highlight ways 
we can promote inclusion and diversity in HRI. This is both ways to make the field a 
more inclusive place for those who may not feel included, as well as to encourage 
inclusion within our research methods and practices. We were pleased to see the 
community engage in exciting efforts within this theme across all areas of conference 
submissions - in the papers, workshops, student design entries, and so on. In fact, for 
late breaking reports (LBRs) we asked authors to identify if they felt their submission 
fit within the theme, imagining there might be a small handful to feature in a special 
poster session. Instead, 75% of LBR authors identified as supporting inclusion in their 
work! This is indeed a wonderful sign of the community's orientation toward these 
efforts. 

Inclusion is not only about our research, but many other dimensions, including 
accessibility. It was very important for us to offer a hybrid conference this year, as 
many people with disabilities and those with caregiving responsibilities are unable to 
travel. We have made concerted efforts to try to help remote participants feel 
included, including online research sharing sessions and networking events, 
timezone-friendly events and activities, and opportunities for remote and local 
participants to connect. Additionally, all workshops were offered in hybrid format to 
increase participation and inclusion. For those individuals who did travel, we aimed to 
make the conference venue accessible with regards to physical and cognitive 
accessibility, as well as health accessibility by engaging in efforts to reduce respiratory 
virus transmission.

We also continued last year's conference’s excellent inclusion efforts by providing fee 
waivers and travel scholarships to students from low and middle income countries, as 
well as for disabled students and those experiencing other hardships. We hope this 
further helps to expand community inclusion. 

HRI 2023 Chair’s Welcome
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This year's conference received 250 full paper submissions from countries all over the 
world, including from Europe, Asia-Pacific, South-East Asia, the Americas, Middle 
East, Oceania, and South America. Each full paper was aligned with a 
theme-appropriate subcommittee, and subsequently reviewed through a double-blind 
process, which was followed by a rebuttal phase, and shepherding where found 
appropriate by the program committee. As a result of the review process, the program 
committee selected 63 of the submissions (25.2%) for presentation as full papers at 
the conference. As the conference is jointly sponsored by IEEE and ACM, papers are 
archived in both the ACM Digital Library and the IEEE Xplore.  Along with the full 
papers, the conference program and proceedings include Late-Breaking Reports, 
Videos, Demos, Alt.HRI, and a Student Design Competition section. Additionally, we 
had 17 workshops this year, including HRI Pioneers, which promotes and highlights the 
work of early-career researchers in the field..

We are thrilled to have three excellent keynote speakers this year, including Drs. 
Chieko Asakawa (IBM and Carnegie Mellon University), Ericka Johnson (Linköping 
University), and Andrea Thomaz (Diligent Robotics). They are all engaged in exciting 
research efforts which we are sure will be of interest to the community.

This year's conference was made possible through significant volunteer efforts of the 
members of the organizing committee, program committee, reviewers, and steering 
committee. We are immensely grateful for their work as our conference would not be 
possible without them, and we cannot thank them enough!

We are thankful as well for the generous support of our sponsors. The Technical 
Sponsor of HRI 2023 are the Association for Computing Machinery (ACM), in 
participation with the Institute of Electrical and Electronics Engineers (IEEE), and in 
cooperation with AAAI and HFES. We gratefully acknowledge the support of our 
platinum sponsors Honda Research Institute Japan, Toyota Research Institute, 
Amazon, and Furhat Robotics, our gold sponsor LuxAI, our silver sponsors Diligent 
Robotics, Navel Robotics, Google, and PAL Robotics, and our bronze sponsor Science 
Robotics. We would also like to thank the city of Stockholm for supporting our 
welcome reception at Stockholm City Hall, and SIGAI and ACM Europe for 
supporting travel scholarships and best paper awards. 

In closing, thank you again to everyone in the community who have helped make this 
meeting possible, and we hope you enjoy the conference! We wish you all an enjoyable 
experience. 
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Venue Map

Registration

Main stage

Quiet room^

Lunch/coffee break pick up point

Permanent coffee station

Student design comp. & demos

Sponsor exhibits

Posters

Specific diet pick up point*

*attendees who made specific dietary requests during registration should go specifically to the 
mässtorget pick up point and state their name/show badge to receive requested diet during lunch/breaks

^reserved for IEEE standards meeting 12 – 14 Tuesday; steering committee meeting 18 – 20 on Tuesday 
and ACM T-HRI meet the editor 12:20 – 13:30 on Thursday

Mässhallen

Mälarsalen

Riddarsalen

Magasinet

Office

Sjösidan Östra

Sjösidan Västra
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Useful Information

Registration: Registration opens at 8:00 on Monday and Tuesday, and at 8:15 on Wednesday 
and Thursday. There will always be someone at the registration desk, so this is always your first 
point of contact in case of questions or issues. You are welcome to arrive any time, but we will 
have maximum staff power on Monday and Tuesday morning 08:00 - 12:00, so we recommend 
coming to register and pick up your name tag during those periods.

Food & Drink: A morning coffee break (tea, coffee only), lunch, and an afternoon coffee break 
(including cookies/cake Tues-Thurs) will be provided every day. Thursday morning coffee will be 
served alongside the LBR, SDC and Demo session, around 10am. Permanent coffee station 
points will be setup in Milles, Magasinet and Mässtorget from Tuesday to Thursday. Some 
“mingle goodies” (glass of bubbly and canapes) will be served from Mässtorget and Magasinet 
within the Tuesday afternoon LBR, SDC and Demo session, from about 17:15.

Special dietary requirements? Head to the Mässtorget food pick up station during 
lunch/break times and show your name / conference badge.

Paper Presentations: Please head to the main stage lectern at some point in the coffee 
break/lunch preceding your session and upload your slides on to the lectern computer there.

Trying to Find Someone? HRI is big this year! If you’re arranging to meet a friend or 
colleague for a catch-up, you might consider agreeing to meet at Magasinet, where there’s a 
nice mezzanine floor with comfy seating, or in Milles, one floor down from where we have 
Mässhallen (main stage room) in the main building. Both spots are equipped with a permanent 
coffee spot to fuel your networking needs! 

Need something to be more accessible? Please email 
accessibility2023@humanrobotinteraction.org with your request and we will do our best to 
accommodate you!

Wifi information: Username: MB_guest Password: konferens

Stadshuset Reception: Our reception is at Stockholm’s own city hall, and for security reasons 
attendees must bring their conference badge and reception ticket. If you change your mind and 
no longer want to attend the reception, please inform staff at the registration desk. Do not 
swap tickets with each other (again - security + name/badge checking at city hall means staff 
need to have an updated list of participants). Doors will close at 19:00 so make sure to be there 
in advance. Instructions on how to get to the city hall (where the reception will be hosted) can 
be found here: https://humanrobotinteraction.org/2023/reception/

Important Swedish Numbers: Swedish emergency services are contacted via telephone 
number 112. For non-emergency health advice you can speak to a nurse (for free) by calling 1177 
(see more at https://www.1177.se/en/Stockholm/other-languages/other-languages/)
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Conference
Schedule
Overview



9:00-11:00
MORNING SESSION 1

9:00-11:00
FULL DAY SESSION 1

11:00-11:30
BREAK
11:30-13:00
MORNING SESSION 2

11:30-13:00
FULL DAY SESSION 2

13:00-14:00
LUNCH BREAK

14:00-16:00
AFTERNOON SESSION 1

14:00-16:00
FULL DAY SESSION 3

16:00-16:30
BREAK
16:30-18:00
AFTERNOON SESSION 2

16:30-18:00
FULL DAY SESSION 4

10

Day 0 (Workshops) Monday, March 13
All workshops will start at 09:00. See individual workshop schedules for details.
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9:00-9:15 Welcome (Mässhallen)
9:15-10:15
KEYNOTE 1 (Mässhallen)
Chieko Asakawa
10:15-10:45
BREAK
10:45-12:15
PAPER SESSION 1.A (Mässhallen)
Human perception of robots

12:15-13:30
LUNCH BREAK

13:30-15:00
PAPER SESSION 1.B (Mässhallen)
Inclusive design, accessibility, assistive robots

15:00-15:30
BREAK
15:30-16:30
PAPER SESSION 1.C (Mässhallen)
Human-robot collaboration

16:30-18:00
LBR-1 and Pioneers posters-1 
(Fögelström; Galleriet)
Demos-1 and Student design competition-1 (Magasinet)
Industry talks-1 (Mässhallen)

17:15-19:00
EVENING 
MINGLE

Day 1 Tuesday, March 14
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Day 2 Wednesday, March 15

9:00-10:00
KEYNOTE 2 (Mässhallen)
Andrea Thomaz
10:00-10:30
BREAK
10:30-12:00
PAPER SESSION 2.A (Mässhallen)
Human-robot communication - 1

12:00-13:30
LUNCH BREAK

13:30-15:00
PAPER SESSION 2.B (Mässhallen)
Robot teachers, learning with robots

15:00-15:30
BREAK
15:30-16:30
PAPER SESSION 2.C (Mässhallen)
Robots for health and well-being

16:30-17:00
VIDEO SESSION (Mässhallen)
17:00-18:00
ALT.HRI SESSION (Mässhallen)

19:00-21:00 
Reception at Stockholm City Hall, hosted by the City of Stockholm
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Day 3 Thursday, March 16

9:00-10:30
LBR-2 and Pioneers posters-2 (Fögelström; Galleriet)
Demos-2 and Student design competition-2 (Magasinet)
9:30-10:20
Industry talks-2 (Mässhallen)
10:30-11:30
KEYNOTE 3 (Mässhallen)
Ericka Johnson

11:30-12:20
THRI SESSION (Mässhallen)

12:20-13:30
LUNCH BREAK

13:30-15:00
PAPER SESSION 3.A (Mässhallen)
Robot learning, robot programming, formal methods

15:00-15:30
BREAK
15:30-16:30
PAPER SESSION 3.B (Mässhallen)
Human-robot communication - 2

16:30-17:00
Closing & Awards (Mässhallen)
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DAY 0
MONDAY
MARCH 13
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WORKSHOPS



Workshop 1
2nd Workshop on Human-Interactive Robot 
Learning (HIRL)

16

Place Galleriet

Time 9:00 – 18:00 (full day)

Organizers
Reuth Mirsky - Bar Ilan University
Kim Baraka - VU Amsterdam
Taylor Kessler Faulkner - University of Washington
Justin Hart - University of Texas at Austin
Xuesu Xiao - George Mason University, Everyday Robots
Harel Yedidsion - Applied Materials
Ifrah Idrees - Brown University
Ethan Gordon - University of Washington

Abstract
With robots poised to enter our daily environments, they will not only need to work for people, 
but also learn from them. An active area of investigation in the robotics, machine learning, 
and human-robot interaction communities is the design of teachable robots that can learn 
interactively from human input. To refer to these research efforts, we use the umbrella term 
Human-Interactive Robot Learning (HIRL). While algorithmic solutions for robots learning 
from people have been investigated in a variety of ways, HIRL, as a fairly new research area, 
is still lacking: 1) a formal set of definitions to classify related but distinct research problems or 
solutions, 2) benchmark tasks, interactions, and metrics to evaluate the performance of HIRL 
algorithms and interactions, and 3) clear long-term research challenges to be addressed by 
different communities. Last year we began consolidating the needed definitions and 
vocabulary to enable fruitful discussions between researchers from these interdisciplinary 
fields, and identified a preliminary list of long, medium, and short-term research problems for 
the community to tackle, and existing tools and frameworks that can be leveraged to this end. 
This workshop will build upon these discussions, focusing on promoting the specification and 
design of HIRL benchmarks.

https://munchenbryggeriet.se/lokal/galleriet/


Workshop 2
Advancing Human-Robot Interaction Research and 
Benchmarking Through Open-Source Ecosystems

17

Place Sjösidan 3

Time 9:00 – 18:00 (full day)

Organizers
Adam Norton - University of Massachusetts, Lowell
Holly Yanco - University of Massachusetts, Lowell
Berk Calli - Worcester Polytechnic Institute
Aaron Dollar - Yale University

Abstract
Advancing Human-Robot Interaction Research and Benchmarking Through Open-Source 
Ecosystems  1 Recent rapid progress in HRI research makes it more crucial than ever to have 
systematic development and benchmarking methodologies to assess and compare different 
algorithms and strategies. Indeed, the lack of such methodologies results in inefficiencies and 
sometimes stagnation, since new methods cannot be effectively compared to prior work and 
the research gaps become challenging to identify. Moreover, lacking an active and effective 
mechanism to disseminate and utilize the available datasets and benchmarking protocols 
significantly reduces their impact and utility.  A unified effort in the development, utilization, 
and dissemination of open-source assets amongst a governed community of users can 
advance these domains substantially; for HRI, this is particularly needed in the curation and 
generation of datasets for benchmarking. This workshop will take a step towards removing 
the roadblocks to the development and assessment of HRI by reviewing, discussing, and 
laying the groundwork for an open-source ecosystem at the intersection of HRI and robot 
manipulation. The workshop will play a crucial role for identifying the preconditions and 
requirements to develop an open-source ecosystem that provides open-source assets for HRI 
benchmarking and comparison, aiming to determine the needs and wants of HRI researchers. 
Invited speakers include those who have contributed to the development of open-source 
assets in HRI and robot manipulation and discussion topics will include issues related to the 
usage of open-source assets and the benefits of forming of an open-source ecosystem.

https://munchenbryggeriet.se/lokal/sjosidan-vastra-motesrum-3/


Workshop 3
Inclusive HRI II: Equity and Diversity in Design, 
Application, Methods, and Community

18

Place Lindgren

Time 9:00 – 18:00 (full day)

Organizers
Ana Tanevska - Uppsala University
Shruti Chandra - University of Waterloo
Giulia Barbareschi - Keio University
Amy Eguchi - University of California, San Diego
Zhao Han - Colorado School of Mines
Raj Korpan - Iona College
Anastasia Ostrowski - Massachusetts Institute of Technology
Giulia Perugia - Eindhoven University of Technology
Sindhu Ravindranath - IFHE University
Katie Seaborn - Tokyo Institute of Technology
Katie Winkle - Uppsala University

Abstract
Inclusive HRI II Equity and Diversity in Design, Application, Methods, and Community 1 
Diversity, equality, and inclusion (DEI) are critical factors that need to be considered when 
developing AI and robotic technologies for people. The lack of such considerations 
exacerbates and can also perpetuate existing forms of discrimination and biases in society for 
years to come. Although concerns have already been voiced around the globe, there is an 
urgent need to take action within the human-robot interaction (HRI) community. This 
workshop contributes to filling the gap by providing a platform in which to share experiences 
and research insights on identifying, addressing, and integrating DEI considerations in HRI. 
With respect to last year, this year the workshop will further engage participants on the 
problem of sampling biases through hands-on co-design activities for mitigating inequity and 
exclusion within the field of HRI.

https://munchenbryggeriet.se/lokal/lindgren/


Workshop 4
Social Robots Personalisation: at the crossroads 
between Engineering and Humanities

19

Place Mälarsalen

Time 9:00 – 18:00 (full day)

Organizers
Imene Tarakli - Sheffield Hallam University
Georgios Angelopoulos - University of Naples Federico II
Mehdi Hellou - University of Manchester
Camille Vindolet - Technical University of Munich
Boris Abramovic - University of Vienna
Rocco Limongelli - Scuola Superiore Sant'Anna
Dimitri Lacroix - CITEC, Bielefeld University
Andrea Bertolini - Scuola Superiore Sant'Anna
Silvia Rossi - University of Naples Federico II
Alessandro Di Nuovo - Sheffield Hallam University
Angelo Cangelosi - The University of Manchester
Gordon Cheng - Technical University of Munich 

Abstract
Nowadays, robots are expected to interact more physically, cognitively, and socially with 
people. They should adapt to unpredictable contexts alongside individuals with various 
behaviours. For this reason, personalisation is a valuable attribute for social robots as it allows 
them to act according to a specific user’s needs and preferences and achieve natural and 
transparent robot behaviours for humans. If correctly implemented, personalisation could also 
be the key to the large-scale adoption of social robotics. However, achieving personalisation is 
arduous as it requires us to expand the boundaries of robotics by taking advantage of the 
expertise of various domains. Indeed, personalised robots need to analyse and model user 
interactions while considering their involvement in the adaptative process. It also requires us 
to address ethical and socio-cultural aspects of personalised HRI to achieve inclusive and 
diverse interaction and avoid deception and misplaced trust when interacting with the users. 
At the same time, policymakers need to ensure regulations in view of possible short-term and 
long-term adaptive HRI. This workshop aims to raise an interdisciplinary discussion on 
personalisation in robotics. It aims at bringing researchers from different fields together to 
propose guidelines for personalisation while addressing the following questions: how to define 
it – how to achieve it – and how it should be guided to fit legal and ethical requirements.

https://munchenbryggeriet.se/lokal/malarsalen/


Workshop 5
Virtual, Augmented, and Mixed Reality for 
Human-Robot Interaction (VAM-HRI)

20

Place Riddarsalen

Time 9:00 – 18:00 (full day)

Organizers
Maciej Wozniak - KTH Royal Instutue of Technology
Bryce Ikeda - University of North Carolina at Chapel Hill
Eric Rosen - Brown University
Matthew Luebbers - University of Colorado Boulder
Christine Chang - University of Colorado Boulder
Thomas Groechel - University of Southern California
Michael Walker - University of North Carolina at Chapel Hill

Abstract
The 6th International Workshop on Virtual, Augmented, and Mixed Reality for Human-Robot 
Interaction (VAM-HRI) will bring together HRI, robotics, and mixed reality researchers to 
address challenges in mixed reality interactions between humans and robots. Topics relevant 
to the workshop include the development of robots that can interact with humans in mixed 
reality, the use of virtual reality for developing interactive robots, the design of augmented 
reality interfaces that mediate communication between humans and robots, the investigations 
of mixed reality interfaces for robot learning, comparisons of the capabilities and perceptions 
of robots and virtual agents, and best design practices. VAM-HRI 2023 will follow the success 
of VAM-HRI 2018-22 and advance the cause of this nascent research community.

https://munchenbryggeriet.se/lokal/riddarsalen/


Workshop 6
Workshop on Test Methods and Metrics for 
Accessible HRI

21

Place Sjösidan 2

Time 9:00 – 18:00 (full day)

Organizers
Jeremy Marvel - National Institute of Standards and Technology
Shelly Bagchi - National Institute of Standards and Technology
Megan Zimmerman - National Institute of Standards and Technology
Murat Aksu - National Institute of Standards and Technology
Brian Antonishek - National Institute of Standards and Technology
Jennifer Case - U.S National Institute of Standards and Technology
Terry Fong - NASA Ames Research Center
Vinh Nguyen - Michigan Technological University
Adam Norton - University of Massachusetts, Lowell
Emmanuel Senft - Idiap Research Institute
Yue Wang - Clemson University

Abstract
As robots become more ubiquitous in our modern world, the expectation that humans and 
robots will interact physically, conceptually, and emotionally in everyday life necessitates the 
development of validated technologies that are safe, secure, and effective. Regardless, 
robotics is still considered by many as being inaccessible, even as their availability increases. 
In alignment with the 2023 HRI Conference’s theme of “HRI for all,” this fifth installment of 
the Workshop on Test Methods and Metrics for Effective HRI is focused on addressing this 
accessibility disparity. Specifically, this year’s workshop presents and addresses issues 
regarding 1) human factors for diverse populations, 2) accessibility of standards and 
specifications, and 3) enabling equal and equitable access to research results & data. The 
goal of this workshop is to enable increased accessibility to HRI research and resources by 
addressing the metrology that is used to verify and validate HRI performance.

https://munchenbryggeriet.se/lokal/sjosidan-vastra-motesrum-2/


Workshop 7
CRITTER: Child-Robot Interaction and 
Interdisciplinary Research

22

Place Milles

Time 14:00 – 18:00 (half day - afternoon)

Organizers
Rebecca Stower - KTH Royal Institute of Technology
Mike Ligthart - Vrije Universiteit Amsterdam
Micol Spitale - University of Cambridge
Natalia Calvo-Barajas - Uppsala Univesity
Simone de Droog - University of Applied Sciences Utrecht                                                                                                                                

Abstract
Several recent works in human-robot-interaction (HRI) have begun to highlight the 
importance of the replication crisis and open science practices for our field. Yet, suggestions 
and recommendations tailored to child-robot-interaction (CRI) research, which poses it's own 
additional set of challenges, remain limited. There is also an increased need within both HRI 
and CRI for inter and cross-disciplinary collaborations, where input from multiple different 
domains can contribute to better research outcomes. Consequently, this workshop aims to 
facilitate discussions between researchers from diverse disciplines within CRI. The workshop 
will open with a panel discussion between CRI researchers from different disciplines, followed 
by 3-minute flash talks of the accepted submissions. The second half of the workshop will 
consist of breakout group discussions, where both senior and junior academics from different 
disciplines can share their experiences of conducting CRI research. Through this workshop we 
hope to create a common ground for addressing shared challenges in CRI, as well as identify 
a set of possible solutions going forward.

https://munchenbryggeriet.se/lokal/milles/


Workshop 8
Human-Robot Conversational Interaction (HRCI)

23

Place Fogelström

Time 9:00 – 13:00 (half day - morning)

Organizers
Donald McMillan - Stockholm University
Razan Jaber - Stockholm University
Benjamin Cowan - University College Dublin
Joel Fischer - University of Nottingham
Bahar Irfan - KTH Royal Institute of Technology
Ronald Cumbal - KTH Royal Institute of Technology
Nima Zargham - University of Bremen
Minha Lee - Technical University of Eindhoven

Abstract
Conversation is one of the primary methods of interaction between humans and robots. It 
provides a natural way of communication with the robot, thereby reducing the obstacles that 
can be faced through other interfaces (e.g., text or touch) that may cause difficulties to 
certain populations, such as the elderly or those with disabilities, promoting inclusivity in 
Human-Robot Interaction (HRI). Work in HRI has contributed significantly to the design, 
understanding and evaluation of human-robot conversational interactions. Concurrently, the 
Conversational User Interfaces (CUI) community has developed with similar aims, though 
with a wider focus on conversational interactions across a range of devices and platforms. 
This workshop aims to bring together the CUI and HRI communities through a one-day 
workshop to outline key shared opportunities and challenges in developing conversational 
interactions with robots, resulting in collaborative publications targeted at the CUI 2023 
provocations track.

https://munchenbryggeriet.se/lokal/fogelstrom/


Workshop 9
Lifelong Learning and Personalization in Long-Term 
Human-Robot Interaction (LEAP-HRI): Adaptivity for All

24

Place Fogelström

Time 14:00 – 18:00 (half day - afternoon)

Organizers
Bahar Irfan - KTH Royal Institute of Technology
Aditi Ramachandran - Van Robotics Inc
Mariacarla Staffa - University of Naples Parthenope
Hatice Gunes - University of Cambridge

Abstract
Adaptation and personalization are critical elements when modeling robot behaviors toward 
users in real-world settings. Multiple aspects of the user need to be taken into consideration in 
order to personalize the interaction, such as their personality, emotional state, intentions, and 
actions. While this information can be obtained a priori through self-assessment 
questionnaires or in real-time during the interaction through user profiling, behaviors and 
preferences can evolve in long-term interactions. Thus, gradually learning new concepts or 
skills (i.e., ""lifelong learning'') both for the users and the environment is crucial to adapt to 
new situations and personalize interactions with the aim of maintaining their interest and 
engagement. In addition, adapting to individual differences autonomously through lifelong 
learning allows for inclusive interactions with all users with varying capabilities and 
backgrounds. The third edition of the ""Lifelong Learning and Personalization in Long-Term 
Human-Robot Interaction (LEAP-HRI)'' workshop aims to gather and present interdisciplinary 
insights from a variety of fields, such as education, rehabilitation, elderly care, service and 
companion robots, for lifelong robot learning and adaptation to users, context, environment, 
and activities in long-term interactions. The workshop aims to promote a common ground 
among the relevant scientific communities through invited talks and in-depth discussions via 
paper presentations, break-out groups, and a scientific debate. In line with the HRI 2023 
conference theme, ""HRI for all'', our workshop theme is ""adaptivity for all'' to encourage HRI 
theories, methods, designs, and studies for lifelong learning, personalization, and adaptation 
that aims to promote inclusion and diversity in HRI.

https://munchenbryggeriet.se/lokal/fogelstrom/


Workshop 10
Perspectives on Moral Agency in Human-Robot 
Interaction

25

Place Arkaden

Time 9:00 – 13:00 (half day - morning)

Organizers
Boyoung Kim - George Mason University
Elizabeth Phillips - George Mason University
Tom Williams - Colorado School of Mines
Qin Zhu - Virginia Tech

Abstract
Establishing when, how, and why robots should be considered moral agents is key for 
advancing human-robot interaction. For instance, whether a robot is considered a moral 
agent has significant implications for how researchers, designers, and users can, should, and 
do make sense of robots and whether their agency in turn triggers social and moral cognitive 
and behavioral processes in humans. Robotic moral agency also has significant implications 
for how people should and do hold robots morally accountable, ascribe blame to them, 
develop trust in their actions, and determine when these robots wield moral influence. In this 
workshop on Perspectives on Moral Agency in Human-Robot Interaction, we plan to bring 
together participants who are interested in or have studied the topics concerning a robot’s 
moral agency and its impact on human behavior. We intend to provide a platform for holding 
interdisciplinary discussions about (1) which elements should be considered to determine the 
moral agency of a robot, (2) how these elements can be measured, (3) how they can be 
realized computationally and applied to the robotic system, and (4) what societal impact is 
anticipated when moral agency is assigned to a robot. We encourage participants from 
diverse research fields, such as computer science, psychology, cognitive science, and 
philosophy, as well as participants from social groups marginalized in terms of gender, 
ethnicity, and culture.

https://munchenbryggeriet.se/lokal/arkaden/


Workshop 11
Robots for Learning 7 (R4L): A look from 
stakeholders’ perspective

26

Place Milles

Time 9:00 – 13:00 (half day - morning)

Organizers
Daniel Tozadore - EPFL Swiss Federal Institute of Technology in Lausanne
Jauwairia Nasir - EPFL Swiss Federal Institute of Technology in Lausanne & University of 
Augsburg
Sarah Gillet - KTH Royal Institute of Technology
Rianne van den Berghe - Windesheim University of Applied Sciences
Arzu Guneysu - KTH Royal Institute of Technology & Digital Futures
Wafa Johal - University of Melbourne

Abstract
This year's conference theme "HRI for all" not just raises the importance of reflecting on how 
to promote inclusion for every type of user but also calls for careful consideration of the 
different layers of people potentially impacted by such systems. In educational setups, for 
instance, the users to be considered first and foremost are the learners. However, teachers, 
school directors, therapists and parents also form a more secondary layer of users in this 
ecosystem. The 7th edition of R4L focuses on the issues that HRI experiments in educational 
environments may cause to stakeholders and how we could improve on bringing the 
stakeholders' point of view into the loop. This goal is expected to be achieved in a very 
practical and dynamic way by the means of: (i) lightening talks from the participants; (ii) two 
discussion panels with special guests: One with active researchers from academia and 
industry about their experience and point of view regarding the inclusion of stakeholders; 
another panel with teacher, school directors, and parents that are/were involved in HRI 
experiments and will share their viewpoint; (iii) semi-structured group discussions and 
hands-on activities with participants and panellists to evaluate and propose guidelines for 
good practices regarding how to promote the inclusion of stakeholders, especially teachers, in 
educational HRI activities. By acquiring the viewpoint from the experimenters and 
stakeholders and analysing them in the same workshop, we expect to identify current gaps, 
propose practical solutions to bridge these gaps, and capitalise on existing synergies with the 
collective intelligence of the two communities.

https://munchenbryggeriet.se/lokal/milles/


Workshop 12
Semantic Scene Understanding for Human-Robot 
Interaction

27

Place Arkaden

Time 14:00 – 18:00 (half day - afternoon)

Organizers
Maithili Patel - Georgia Institute of Technology
Fethiye Irmak Dogan - KTH Royal Institute of Technology
Zhen Zeng - J.P.Morgan AI Research
Kim Baraka - Vrije Universiteit (VU) Amsterdam
Sonia Chernova - Georgia Institute of Technology

Abstract
Service robots will be co-located with human users in an unstructured human-centered 
environment and will benefit from understanding the user's daily activities, preferences, and 
needs towards fully assisting them. This workshop aims to explore how abstract semantic 
knowledge of the user's environment can be used as a context in understanding and 
grounding information regarding the user's instructions, preferences, habits, and needs. While 
object semantics have primarily been investigated for robotics in the perception and 
manipulation domain, recent works have shown the benefits of semantic modeling in a 
Human-Robot Interaction (HRI) context toward understanding and assisting human users. 
This workshop focuses on semantic information that can be useful in generalizing and 
interpreting user instructions, modeling user activities, anticipating user needs, and making the 
internal reasoning processes of a robot more interpretable to a user. Therefore, the workshop 
builds on topics from prior workshops such as Learning in HRI, behavior adaptation for 
assistance, and learning from humans and aims at facilitating cross-pollination across these 
domains through a common thread of utilizing abstract semantics of the physical world 
towards robot autonomy in assistive applications. We envision the workshop to touch on 
research areas such as unobtrusive learning from observations, preference learning, continual 
learning, enhancing the transparency of autonomous robot behavior, and user adaptation. 
The workshop aims to gather researchers working on these areas and provide fruitful 
discussions towards autonomous assistive robots that can learn and ground scene semantics 
for enhancing HRI. 

https://munchenbryggeriet.se/lokal/arkaden/


Workshop 13
Symbiotic Society with Avatars: Beyond space and 
time (SSA)

28

Place Poseidon

Time 14:00 – 18:00 (half day - afternoon)

Organizers
Hooman Hedayati - Kyoto University
Stela Seo - Kyoto University
Takayuki Kanda - Kyoto University
Daniel Rea - University of New Brunswick
Sean Andrist - Microsoft Research
Yukiko Nakano - Seikei University
Hiroshi Ishiguro - Osaka University

Abstract
Avatar robots can help people extend their physical, cognitive, and perceptual capabilities, 
allowing people to exceed time and space constraints. In that sense, avatar robots can greatly 
influence people's lives. However, we have many challenges to be addressed in various 
scenarios such as avatar-human interaction, operator-avatar interaction, avatar-avatar 
interaction, ethical and legal issues, technical challenges, and so on. It is indispensable to 
discuss what the necessary research and technologies are to realize avatars that are well 
accepted in society while envisioning a future symbiotic society in which people communicate 
with other people and their avatars. In our previous workshop "Symbiotic Society with 
Avatars: Social Acceptance, Ethics, and Technologies (SSA)” we focused on the ethical aspect 
of avatars. In this workshop, our aim is to provide an opportunity for researchers from 
different backgrounds including social robotics, teleoperation, and mixed reality to come 
together and discuss the advances and values in a symbiotic society with avatars.

https://munchenbryggeriet.se/lokal/poseidon/


Workshop 14
The Imperfectly Relatable Robot: An interdisciplinary 
workshop on the role of failure in HRI

29

Place Magasinet

Time 14:00 – 18:00 (half day - afternoon)

Organizers
Katherine Harrison - Linköping University
Giulia Perugia - Eindhoven University of Technology
Filipa Correia - INESC-ID & Instituto Superior Técnico, Universidade de Lisboa
Kavyaa Somasundaram - Örebro University
Sanne van Waveren - KTH Royal Institute of Technology
Ana Paiva - INESC-ID
Amy Loutfi - Orebro University

Abstract
Focusing on failure to improve human-robot interactions represents a novel approach that 
calls into question human expectations of robots, as well as posing ethical and 
methodological challenges to researchers. Fictional representations of robots (still for many 
non-expert users the primary source of expectations and assumptions about robots) often 
emphasize the ways in which robots surpass/perfect humans, rather than portraying them as 
fallible. Thus, to encounter robots that come too close, drop items or stop suddenly starts to 
close the gap between fiction and reality. These kinds of failures – if mitigated by explanation 
or recovery procedures – have the potential to make the robot a little more relatable and 
human-like. However, studying failures in human-robot interaction requires producing 
potentially difficult or uncomfortable interactions in which robots failing to behave as 
expected may seem counterintuitive and unethical. In this space, interdisciplinary 
conversations are the key to untangling the multiple challenges and bringing themes of power 
and context into view. In this workshop, we invite researchers from across the disciplines to an 
interactive, interdisciplinary discussion around failure in social robotics. Topics for discussion 
include (but are not limited to) methodological and ethical challenges around studying failure 
in HRI, epistemological gaps in defining and understanding failure in HRI, sociocultural 
expectations around failure and users’ responses.

https://munchenbryggeriet.se/lokal/magasinet/


Workshop 15
Variable Autonomy for human-robot Teaming 
(VAT)

30

Place Magasinet

Time 9:00 – 13:00 (half day - morning)

Organizers
Manolis Chiou - University of Birmingham
Serena Booth - Massachusetts Institute of Technology
Bruno Lacerda - University of Oxford
Andreas Theodorou - Umeå universitet
Simon Rothfuß - Karlsruhe Institute of Technology (KIT)             

Abstract
As robots are introduced to various domains and applications, Human-Robot Teaming (HRT) 
capabilities are essential. Such capabilities involve teaming with humans in\ on\ out-the-loop 
at different levels of abstraction, leveraging the complementing capabilities of humans and 
robots. This requires robotic systems with the ability to dynamically vary their level or degree 
of autonomy to collaborate with the human(s) efficiently and overcome various challenging 
circumstances. Variable Autonomy (VA) is an umbrella term encompassing such research, 
including but not limited to shared control and shared autonomy, mixed-initiative, adjustable 
autonomy, and sliding autonomy.

https://munchenbryggeriet.se/lokal/magasinet/


Workshop 16
Workshop YOUR Study Design 2023! Participatory 
Critique and Refinement of Participants’ Studies

31

Place Poseidon

Time 9:00 – 13:00 (half day - morning)

Organizers
Mayumi Mohan - Max Planck Institute for Intelligent Systems
Anouk Neerincx - Utrecht University
Patricia Alves-Oliveira - Amazon Lab126
Naomi Fitter - Oregon State University

Abstract
A well-designed and evaluated study plays an essential role in highlighting the impact and 
contribution of a research idea. However, novice Human-Robot Interaction (HRI) researchers 
often lack the experience and know-how to devise an effective study. This workshop aims to 
provide a platform for those doing research in HRI, and related fields to obtain expert 
feedback on their study design before running a user study. The workshop invites a 2-4 page 
long contribution from participants outlining an upcoming user study focusing on the methods 
section and planned analyses. Participants will take part in two separate mentoring sessions 
led by different mentors. The workshop is interactive in nature and will also include 
mentor-led discussion sessions on topics relevant to study design such as hypothesis design 
and analysis, and human-centered study design.

https://munchenbryggeriet.se/lokal/poseidon/
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Interaction Techniques with a 
Navigation Robot for the 
Visually Impaired

Place Mässhallen

Time Tuesday, 09:15 - 10:15

Chieko Asakawa



34

Abstract

Robotic technology has long been seen as a potential mobility aid for the 
visually impaired, and the latest advancements in sensing and artificial 
intelligence have made it a reality. Before starting the project, we researched 
the capabilities of, and user interactions with guide dogs. We discovered that 
the rich haptic interaction with the “handle” allows users to comfortably follow a 
guide dog.

We then began designing a navigation robot with a handle that is small and 
slim enough to be followed in a similar body posture. Our goal was to make the 
robot natural and seamless in an urban environment, leading us to the concept 
of the AI Suitcase, a suitcase-shaped robot. In this presentation, after reviewing 
the capabilities of a guide dog, we will explain the concept, design, and 
implementation of the AI Suitcase and interaction techniques with the robot. 
We will also discuss the challenges of implementing such new robotic 
technologies in the real world, including technical challenges, infrastructure 
challenges, business models, and social acceptance.

Keywords: Assistive technologies; human-robot interaction; blind navigation; 
autonomous navigation robot
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Biography

Dr. Chieko Asakawa is an IBM Fellow, working in the 
area of accessibility. Her initial contribution to the 
field started from braille digitalization and moved 
onto the Web accessibility, including the world’s first 
practical voice browser. Since 2010, Chieko is focusing 
on real world accessibility to help the visually 
impaired to better comprehend their surroundings 
and navigate the world by the power of AI. Her latest 
project is the development of the AI suitcase, a 
navigation robot for the visually impaired. She has 
been serving as an IBM Distinguished Service 
Professor at Carnegie Mellon University since 2014. 
Dr. Asakawa started to concurrently serve as Chief 
Executive Director of the Japanese National Museum 
of Emerging Science and Innovation (Miraikan) since 
April 2021. In 2013, the government of Japan 
awarded the Medal of Honor with Purple Ribbon to 
Dr. Asakawa for her outstanding contributions to 
accessibility research. She was elected as a foreign 
member of the US National Academy of Engineering 
in 2017, inducted into the National Inventors Hall of 
Fame (NIHF) in 2019. She also received American 
Foundation for the Blind 2020 Helen Keller 
Achievement Award.
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SESSION 1.A
Human perception of 

robots

Place Mässhallen

Time Tuesday, 10:45 - 12:15



SESSION 1.A
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Human perception of robots
Chair: Friederike Eyssel

PAPERS

Would You Help Me? Linking Robot's Perspective-Taking to Human 
Prosocial Behavior

Self-Annotation Methods for Aligning Implicit and Explicit Human 
Feedback in Human-Robot Interaction

Out for In!: Empirical Study on the Combination Power of Two 
Service Robots for Product Recommendation

Hey?! What did you think about that Robot? Groups Polarize Users’ 
Acceptance and Trust of Food Delivery Robots

Models of (Often) Ambivalent Robot Stereotypes: Content, Structure, 
and Predictors of Robots' Age and Gender Stereotypes

A Picture Might Be Worth a Thousand Words, But It's Not Always 
Enough to Evaluate Robots

Increasing Perceived Safety in Motion Planning for Human-Drone 
Interaction

Effects of Human-Swarm Interaction on Subjective Time Perception: 
Swarm Size and Speed



Would You Help Me? Linking 
Robot’s Perspective-Taking to 
Human Prosocial Behavior

38

João Tiago Almeida - KTH Royal Institute of Technology
Iolanda Leite - KTH Royal Institute of Technology
Elmira Yadollahi - KTH Royal Institute of Technology

THEME: STUDIES

ABSTRACT
Despite the growing literature on human attitudes toward robots, particularly prosocial 
behavior, little is known about how robots' perspective-taking, the capacity to perceive and 
understand the world from other viewpoints, could influence such attitudes and perceptions of 
the robot. To make robots and AI more autonomous and self-aware, more researchers have 
focused on developing cognitive skills such as perspective-taking and theory of mind in robots 
and AI. The present study investigated whether a robot's perspective-taking choices could 
influence the occurrence and extent of exhibiting prosocial behavior toward the robot. We 
designed an interaction consisting of a perspective-taking task, where we manipulated how 
the robot instructs the human to find objects by changing its frame of reference and 
measured the human's exhibition of prosocial behavior toward the robot. In a between-subject 
study (N=70), we compared the robot's egocentric and addressee-centric instructions against 
a control condition, where the robot's instructions were object-centric. Participants' prosocial 
behavior toward the robot was measured using a voluntary data collection session. Our 
results imply that the occurrence and extent of prosocial behavior toward the robot were 
significantly influenced by the robot's visuospatial perspective-taking behavior. Furthermore, 
we observed, through questionnaire responses, that the robot's choice of perspective-taking 
could potentially influence the humans' perspective choices, were they to reciprocate the 
instructions to the robot.



Self-Annotation Methods for 
Aligning Implicit and Explicit 
Human Feedback in Human-Robot 
Interaction

39

Qiping Zhang - Yale University
Austin Narcomey - Yale University
Kate Candon - Yale University
Marynel Vázquez - Yale University

THEME: THEORY & METHODS

ABSTRACT
Recent research in robot learning suggests that implicit human feedback is a low-cost 
approach to improving robot behavior without the typical teaching burden on users. Because 
implicit feedback can be difficult to interpret, though, we study different methods to collect 
fine-grained labels from users about robot performance across multiple dimensions, which can 
then serve to map implicit human feedback to performance values. In particular, we focused 
on understanding the effects of annotation order and frequency on human perceptions of the 
self-annotation process and the usefulness of the labels for creating data-driven models to 
reason about implicit feedback. Our results demonstrate that different annotation methods 
can influence perceived memory burden, annotation difficulty, and overall annotation time. 
Based on our findings, we conclude with recommendations to create future implicit feedback 
datasets in Human-Robot Interaction.



Out for In!: Empirical Study on the 
Combination Power of Two Service 
Robots for Product 
Recommendation

40

Sichao Song - CyberAgent, Inc.
Jun Baba - CyberAgent, Inc.
Yuki Okafuji - CyberAgent, Inc.
Junya Nakanishi - Osaka Univ.
Yuichiro Yoshikawa - Osaka University
Hiroshi Ishiguro - Osaka University

THEME: STUDIES

ABSTRACT
Service robots have increasingly been investigated in retailing. Previous studies mainly focused 
on the effectiveness of recommendation with regard to a single robot, and whether and how 
the use of two robots combined can achieve better performance remain unclear. In this study, 
we address this by exploring the combination power of two service robots for product 
recommendation in a bakery. We placed one robot inside the store for product 
recommendation and the other robot outside to promote the inside robot. Particularly, we are 
interested in the effects of the outside robot on the inside robot's performance in product 
recommendation. Our results indicate that using the outside robot to promote the inside robot 
achieved more purchases over using the inside robot alone. Particularly, we discovered that 
the outside robot increased the attention of customers toward the inside robot; hence, more 
customers checked and purchased the products. Based on the findings, we discuss the 
important points for the effective use of service robots.



Hey?! What did you think about 
that Robot? Groups Polarize Users’ 
Acceptance and Trust of Food 
Delivery Robots

41

Jennifer E Martinez - New Mexico State University
Marlena R Fraune - New Mexico State University
Dawn Vanleeuwen - New Mexico State University
Betsy Bender Stringam - New Mexico State University

THEME: STUDIES

ABSTRACT
As food delivery robots are spreading onto streets and college campuses worldwide, users’ 
views of these robots will depend on their direct and indirect interactions with the robots and 
their conversations with other people, such as those with whom they are ordering food via a 
robot. We examined if being in a group of 2 to 3 people affects the acceptance and trust of 
the robot compared to being an individual user. First-time users of the food delivery robot 
service (N = 60) ordered food either as an Individual or in a Group. We measured the 
acceptance and trust of the robots after three Exposures (pre-exposure, after ordering food 
on the app, and after the robots delivered the food). Results indicated that Individual users 
had more acceptance and trust compared to Group users. Further, as hypothesized, groups 
had more variation in acceptance and trust compared to individual users, consistent with 
patterns of group polarization – i.e., group members influencing each other’s perceptions to 
become more positive or negative. Further analysis demonstrated that group members were 
highly influenced by their groupmates. Designers and restaurant operators should consider 
how to enhance group members’ experience of delivery robots.



Models of (Often) Ambivalent 
Robot Stereotypes: Content, 
Structure, and Predictors of Robots' 
Age and Gender Stereotypes

42

Giulia Perugia - Eindhoven University of Technology
Latisha Boor - Tilburg University
Laura van der Bij - Eindhoven University of Technology
Okke Rikmenspoel - Eindhoven University of Technology
Robin Foppen - Eindhoven University of Technology
Stefano Guidi - University of Siena

THEME: STUDIES

ABSTRACT
This study focused on investigating the content, structure, and predictors of robots' 
stereotypes. We involved 120 participants in an online study and asked them to rate 80 
robots on communion, agency, suitability for female and suitability for male tasks. In line with 
the stereotype content model, we discovered that robots' stereotypes are described by two 
dimensions, communion and agency, which combine to form univalent (e.g., low 
communion/low agency), as well as ambivalent clusters (e.g., low communion/high agency). 
Moreover, we found out that a robot’s stereotypical appearance has a role in activating 
stereotypes. Indeed, in our study, female robots featuring appearance cues socio-culturally 
associated with femininity (e.g., eyelashes or apparel) were perceived as more communal, and 
juvenile robots featuring appearance cues tapping into the baby schema (e.g., cartoony eyes) 
were perceived as more communal, less agentic, and less suited to perform tasks. Given the 
renowned relationship between stereotyping, prejudice and discrimination, the causal link 
between appearance and stereotyping we establish in this paper can help HRI researchers 
disentangle the relation between robots' design and people's behavioral tendencies towards 
them, including proneness to harm.



A Picture Might Be Worth a 
Thousand Words, But It's Not 
Always Enough to Evaluate Robots

43

Natasha Randall - Indiana University
Selma Šabanović - Indiana University

THEME: STUDIES

ABSTRACT
Evaluation of robots commonly occurs using various stimuli, including photos, videos, and live 
interaction. However, a better understanding of how and why chosen stimuli affect 
perceptions, and how evaluations using lower fidelity media (e.g. photos) compare to 
evaluations using higher context stimuli (e.g., videos), is needed. Through a survey of 599 
M-Turk participants, we compare robot evaluations based on exposure to three types of 
media — photos, GIFs, and promotional videos. We analyze nine perception and behavioral 
intention measures of three home robots with varying levels of anthropomorphism (Olly, Jibo, 
and Liku): overall liking, liking of appearance, liking of intended use, eeriness, human-likeness, 
performance expectations, privacy concerns, information seeking intention, and purchase 
intention. We find that photos consistently differ from ratings of videos for all measures, 
except for liking of robots’ intended use. Use of GIFs led to measurements in line with videos 
for seven of the nine measurements, due to the importance of movement in perceptual 
assessments and character judgments (e.g., friendly, creepy). Except for the most human-like 
robot, neither photos nor GIFs captured human-likeness to a similar degree as videos, due to 
the importance of speech in assessments. Though GIFs captured informational and overall 
privacy concerns well, they did not adequately capture physical privacy concerns.



Increasing Perceived Safety in 
Motion Planning for Human-Drone 
Interaction

44

Sanne van Waveren - KTH Royal Institute of Technology
Rasmus Rudling - KTH Royal Institute of Technology
Iolanda Leite - KTH Royal Institute of Technology
Patric Jensfelt - KTH Royal Institute of Technology
Christian Pek - KTH Royal Institute of Technology

THEME: TECHNOLOGIES

ABSTRACT
Safety is crucial for autonomous drones to operate close to humans. Besides avoiding 
unwanted or harmful contact, people should also perceive the drone as safe. Existing safe 
motion planning approaches for autonomous robots, such as drones, have primarily focused 
on ensuring physical safety, e.g., by imposing constraints on motion planners. However, studies 
indicate that ensuring physical safety does not necessarily lead to perceived safety. Prior work 
in Human-Drone Interaction (HDI) shows that factors such as the drone's speed and distance 
to the human are important for perceived safety. Building on these works, we propose a 
parameterized control barrier function (CBF) that constrains the drone's maximum 
deceleration and minimum distance to the human and update its parameters on people's 
ratings of perceived safety. We describe an implementation and evaluation of our approach. 
Results of a within-subject user study (N=15) show that we can improve perceived safety of a 
drone by adjusting to people individually.



Effects of Human-Swarm 
Interaction on Subjective Time 
Perception: Swarm Size and Speed

45

Julian Kaduk - University of Konstanz
Müge Cavdan - Justus Liebig University
Knut Drewing - Justus Liebig University
Argiro Vatakis - Panteion University of Social and Political Sciences
Heiko Hamann - University of Konstanz

THEME: STUDIES

ABSTRACT
Many large-scale multi-robot systems require human input during operation in different 
applications. To still minimize the human effort, interaction is intermittent or restricted to a 
subset of robots. Despite this reduced demand for human interaction, the mental load and 
stress can be challenging for the human operator. A specific effect of human-swarm 
interaction may be a hypothesized change of subjective time perception in the human 
operator. In a series of simple human-swarm interaction experiments with robot swarms of up 
to 15 physical robots, we study whether human operators have altered time perception due to 
the number of controlled robots or robot speeds. Using data gathered by questionnaires, we 
found that increased swarm size shrinks perceived time and decreased robot speeds expand 
the perceived time. We introduce the concept of subjective time perception to human-swarm 
interaction. Future research will enable swarm systems to autonomously modulate subjective 
timing to ease the job of human operators.
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SESSION 1.B
Inclusive design, 

accessibility, assistive 
robots

Place Mässhallen

Time Tuesday, 13:30 - 15:00



PAPERS

Exploring Levels of Control for a Navigation Assistant for Blind 
Travelers

"The Robot Made Us Hear Each Other": Fostering Inclusive 
Conversations among Mixed-Visual Ability Children

Design Principles for Robot-Assisted Feeding in Social Contexts

Multi-Purposeful Activities for Robot-Assisted Autism Therapy: What 
Works Best for Children's Social Outcomes?

Get SMART: Collaborative Goal Setting with Cognitively Assistive 
Robots

Expanded Situational Awareness Without Vision: A Novel Haptic 
Interface for Use in Fully Autonomous Vehicles

"Being in on the Action" in Mobile Robotic Telepresence: Rethinking 
Presence in Hybrid Participation

Feminist Human-Robot Interaction: Disentangling Power, Principles 
and Practice for Better, More Ethical HRI

Implications of AI Bias in HRI: Risks (and Opportunities) when 
Interacting with a Biased Robot

SESSION 1.B
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Inclusive design, accessibility, assistive robots
Chair: Bill Smart



Exploring Levels of Control for a 
Navigation Assistant for Blind 
Travelers

48

Vinitha Ranganeni - University of Washington
Mike Sinclair - Microsoft Research
Eyal Ofek - Microsoft Research
Amos Miller - Independent Researcher
Jonathan Campbell - Microsoft Research
Andrey Kolobov - Microsoft Research
Edward Cutrell - Microsoft Research

THEME: SYSTEMS

ABSTRACT
Only a small percentage of blind and low-vision people use traditional mobility aids such as a 
cane or a guide dog. Various assistive technologies have been proposed to address the 
limitations of traditional mobility aids. These devices often give either the user or the device 
majority of the control. In this work, we explore how varying levels of control affect the users’ 
sense of agency, trust in the device, confidence, and successful navigation. We present Glide, 
a novel mobility aid with two modes for control: Glide-directed and User-directed. We employ 
Glide in a study (N=9) in which blind or low-vision participants used both modes to navigate 
through an indoor environment. Overall, participants found that Glide was easy to use and 
learn. Most participants trusted Glide despite its current limitations, and their confidence and 
performance increased as they continued to use Glide. Users’ control mode preferences varied 
in different situations; no single mode "won" in all situations.



"The Robot Made Us Hear Each 
Other": Fostering Inclusive 
Conversations among Mixed-Visual 
Ability Children

49

Isabel Neto - Instituto Superior Técnico, University of Lisbon
Filipa Correia - Instituto Superior Técnico, University of Lisbon
Filipa Rocha - Faculdade de Ciências, University of Lisbon
Patricia Piedade - Instituto Superior Técnico, University of Lisbon
Ana Paiva - Instituto Superior Técnico, University of Lisbon
Hugo Nicolau - Instituto Superior Técnico, University of Lisbon

THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
Inclusion is key in group work and collaborative learning. We developed a mediator robot to 
support and promote inclusion in group conversations, particularly in groups composed of 
children with and without visual impairment. We investigate the effect of two mediation 
strategies on group dynamics, inclusion, and perception of the robot. We conducted a 
within-subjects study with 78 children, 26 experienced visual impairments, in a decision-making 
activity. Results indicate that the robot can foster inclusion in mixed-visual ability group 
conversations. The robot succeeds in balancing participation, particularly when using a highly 
intervening mediating strategy (directive strategy). However, children feel more heard by 
their peers when the robot is less intervening (organic strategy). We extend prior work on 
social robots to assist group work and contribute with a mediator robot that enables children 
with visual impairments to engage equally in group conversations. We finish by discussing 
design implications for inclusive social robots.



Design Principles for 
Robot-Assisted Feeding in Social 
Contexts

50

Amal Nanavati - University of Washington
Patricia Alves-Oliveira - University of Washington
Tyler Schrenk - The Tyler Schrenk Foundation
Ethan K. Gordon - University of Washington
Maya Cakmak - University of Washington
Siddhartha S. Srinivasa - University of Washington

THEME: DESIGNS - BEST PAPER NOMINEE

ABSTRACT
Social dining, i.e., eating with/in company,  is replete with meaning and cultural significance. 
Unfortunately, for the 1.8 million Americans with motor impairments who cannot eat without 
assistance, challenges restrict them from enjoying this pleasant social ritual. In this work, we 
identify the needs of participants with motor impairments during social dining and how 
robot-assisted feeding can address them. Using speculative videos that show robot behaviors 
within a social dining context, we interviewed participants to understand their preferences. 
Following a community-based participatory research method, we worked with a community 
researcher with motor impairments throughout this study. We contribute (a) insights into how 
a robot can help overcome challenges in social dining, (b) design principles for creating 
robot-assisted feeding systems, (c) and an implementation guide for future research in this 
area. Our key finding is that robots' unique assistive qualities can address challenges people 
with motor impairments face during social dining, promoting empowerment and belonging.



Multi-Purposeful Activities for 
Robot-Assisted Autism Therapy: 
What Works Best for Children's 
Social Outcomes?

51

Aida Zhanatkyzy - Nazarbayev University
Zhansaule Telisheva - Nazarbayev University
Aida Amirova - Nazarbayev University
Nazerke Rakhymbayeva - Nazarbayev University
Anara Sandygulova - Nazarbayev University

THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
This research designed and applied 24 multi-purposeful robot activities of varying social 
mediation levels in a multiple-session experiment with 34 children of diverse autistic 
characteristics in a rehabilitation setting. This paper explores what type of robot activities can 
meet individual needs to bring more socio-behavioral progress and juxtaposes child 
characteristics to identify behavioral outcomes in each activity. This knowledge would help us 
to respond to the question of what activity types suit specific subgroups of Autism Spectrum 
Disorder (ASD). Our data analysis included coding 48.5 hours of video data for a total of 14 
measures to fully capture children's activity-based socio-emotional outcomes. Overall, the 
activities on varying social mediation levels brought more or less positive social outcomes to 
all children. However, children showed some different behavioral outcomes as mediated by 
core autism-related and age-specific characteristics. This study provides in-depth accounts of 
what might be helpful in designing and applying multi-purposeful activities responsive to the 
diverse needs of children.



Get SMART: Collaborative Goal 
Setting with Cognitively Assistive 
Robots

52

Alyssa Kubota - University of California, San Diego
Rainee Pei - University of California, San Diego
Ethan Sun - University of California, San Diego
Dagoberto Cruz-Sandoval - University of California, San Diego
Soyon Kim - University of California, San Diego
Laurel D. Riek - University of California, San Diego

THEME: DESIGNS

ABSTRACT
Many robot-delivered health interventions aim to support people longitudinally at home to 
complement or replace in-clinic treatments. However, there is little guidance on how robots 
can support collaborative goal setting (CGS). CGS is the process in which a person works 
with a clinician to set and modify their goals for care; it can improve treatment adherence 
and efficacy. However, for home-deployed robots, clinicians will have limited availability to 
help set and modify goals over time, which necessitates that robots support CGS on their 
own. In this work, we explore how robots can facilitate CGS in the context of our robot 
CARMEN (Cognitively Assistive Robot for Motivation and Neurorehabilitation), which 
delivers neurorehabilitation to people with mild cognitive impairment (PwMCI). We 
co-designed robot behaviors for supporting CGS with clinical neuropsychologists and PwMCI, 
and prototyped them on CARMEN. We present feedback on how PwMCI envision these 
behaviors supporting goal progress and motivation during an intervention. We report insights 
on how to support this process with home-deployed robots and propose a framework to 
support HRI researchers interested in exploring this both in the context of cognitively assistive 
robots and beyond. This work supports designing and implementing CGS on robots, which will 
ultimately extend the efficacy of robot-delivered health interventions.



Expanded Situational Awareness 
Without Vision: A Novel Haptic 
Interface for Use in Fully 
Autonomous Vehicles

53

Paul D. S. Fink - VEMI Lab, The University of Maine
Anas Abou Allaban - Toyota Research Institute
Omoruyi E. Atekha - Stanford University
Raymond J. Perry - VEMI Lab, The University of Maine
Emily S. Sumner - Toyota Research Institute
Richard R. Corey - VEMI Lab, The University of Maine
Velin Dimitrov - Toyota Research Institute
Nicholas A. Giudice - VEMI Lab, The University of Maine

THEME: STUDIES

ABSTRACT
This work presents a novel ultrasonic haptic interface to improve nonvisual perception and 
situational awareness in applications such as fully autonomous vehicles. User study results 
(n=14) suggest comparable performance with the dynamic ultrasonic stimuli versus a control 
using static embossed stimuli. The utility of the ultrasonic interface is demonstrated with a 
prototype autonomous small-scale robot vehicle using intersection abstractions. These efforts 
support the application of ultrasonic haptics for improving nonvisual information access in 
autonomous transportation with strong implications for people who are blind and visually 
impaired, accessibility, and human-in-the-loop decision making.



"Being in on the Action" in Mobile 
Robotic Telepresence: Rethinking 
Presence in Hybrid Participation
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Andriana Boudouraki - University of Nottingham
Joel E. Fischer - University of Nottingham
Stuart Reeves - University of Nottingham
Sean Rintel - Microsoft Research

THEME: THEORY & METHODS

ABSTRACT
Mobile Robotic Telepresence (MRP) systems afford remote communication with an embodied 
physicality and autonomous mobility, which is thought to be useful for creating a sense of 
presence in hybrid activities. In this paper, drawing on phenomenology, we interviewed seven 
long term users of MRP to understand the lived experience of participating in hybrid spaces 
through a telepresence robot. The users' accounts show how the capabilities of the robot 
impact interactions, and how telepresence differs from in-person presence. Whilst not feeling 
as if they were really there, users felt present when they were being able to participate in 
local action and be treated as present. They also report standing out and being subject to 
behaviour amounting to 'othering'. We argue that these experiences point to a need for future 
work on telepresence to focus on giving remote users the means to exercise autonomy in ways 
that enable them to participate --- to be 'in on the action' --- rather than in ways that simply 
simulate being in-person.



Feminist Human-Robot Interaction: 
Disentangling Power, Principles 
and Practice for Better, More 
Ethical HRI
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Katie Winkle - Uppsala University
Donald Mcmillan - Stockholm University
Maria Arnelid - Linköping University
Katherine Harrison - Linköping University
Madeline Balaam - KTH Royal Institute of Technology
Ericka Johnson - Linköping University
Iolanda Leite - KTH Royal Institute of Technology

THEME: THEORY & METHODS - BEST PAPER NOMINEE

ABSTRACT
Human-Robot Interaction (HRI) is inherently a human-centric field of technology. The role of 
feminist theories in related fields (e.g. Human-Computer Interaction, Data Science) are taken 
as a starting point to present a vision for Feminist HRI which can support better, more ethical 
HRI practice everyday, as well as a more activist research and design stance.  We first define 
feminist design for an HRI audience and use a set of feminist principles from neighboring 
fields to examine existent HRI literature, showing the progress that has been made already 
alongside some additional potential ways forward. Following this we identify a set of reflexive 
questions to be posed throughout the HRI design, research and development pipeline, 
encouraging a sensitivity to power and to individuals' goals and values. Importantly, we do 
not look to present a definitive, fixed notion of Feminist HRI, but rather demonstrate the ways 
in which bringing feminist principles to our field can lead to better, more ethical HRI, and to 
discuss how we, the HRI community, might do this in practice.



Implications of AI Bias in HRI: 
Risks (and Opportunities) when 
Interacting with a Biased Robot
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Tom Hitron - Reichman University
Noa Morag Yaar - Reichman University
Hadas Erel - Reichman University

THEME: SYSTEMS

ABSTRACT
Only a small percentage of blind and low-vision people use traditional mobility aids such as a 
cane or a guide dog. Various assistive technologies have been proposed to address the 
limitations of traditional mobility aids. These devices often give either the user or the device 
majority of the control. In this work, we explore how varying levels of control affect the users’ 
sense of agency, trust in the device, confidence, and successful navigation. We present Glide, 
a novel mobility aid with two modes for control: Glide-directed and User-directed. We employ 
Glide in a study (N=9) in which blind or low-vision participants used both modes to navigate 
through an indoor environment. Overall, participants found that Glide was easy to use and 
learn. Most participants trusted Glide despite its current limitations, and their confidence and 
performance increased as they continued to use Glide. Users’ control mode preferences varied 
in different situations; no single mode "won" in all situations.
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Human-robot collaboration
Chair: Anca Dragan

PAPERS

Resolving Conflicts During Human-Robot Co-Manipulation

Crafting with a Robot Assistant: Use Social Cues to Inform Adaptive 
Handovers in Human-Robot Collaboration

The Effect of Robot Skill Level and Communication in Rapid, 
Proximate Human-Robot Collaboration

"What If It Is Wrong": Effects of Power Dynamics and Trust Repair 
Strategy on Trust and Compliance in HRI

Trust-Aware Planning: Modeling Trust Evolution in Iterated 
Human-Robot Interaction

Verbally Soliciting Human Feedback in Continuous Human-Robot 
Collaboration: Effects of the Framing and Timing of Reminders



Resolving Conflicts During 
Human-Robot Co-Manipulation
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Zaid Al-Saadi - Koc University
Yahya M. Hamad - Koc University
Yusuf Aydin - MEF University
Ayse Kucukyilmaz - University of Nottingham
Cagatay Basdogan - Koc University

THEME: TECHNOLOGIES - BEST PAPER NOMINEE

ABSTRACT
This paper proposes a machine learning (ML) approach to detect and resolve motion 
conflicts that occur between a human and a proactive robot during the execution of a 
physically collaborative task. We train a random forest classifier to distinguish between 
harmonious and conflicting human-robot interaction behaviors during object co-manipulation. 
Kinesthetic information generated through the teamwork is used to describe the interactive 
quality of collaboration. As such, we demonstrate that features derived from haptic 
(force/torque) data are sufficient to classify if the human and the robot harmoniously 
manipulate the object or they face a conflict. A conflict resolution strategy is implemented to 
get the robotic partner to proactively contribute to the task via online trajectory planning 
whenever interactive motion patterns are harmonious, and to follow the human lead when a 
conflict is detected. An admittance controller regulates the physical interaction between the 
human and the robot during the task. This enables the robot to follow the human passively 
when there is a conflict. An artificial potential field is used to proactively control the robot 
motion when partners work in harmony. An experimental study is designed to create scenarios 
involving harmonious and conflicting interactions during collaborative manipulation of an 
object, and to create a dataset to train and test the random forest classifier. The results of 
the study show that ML can successfully detect conflicts and the proposed conflict resolution 
mechanism reduces human force and effort significantly compared to the case of a passive 
robot that always follows the human partner and a proactive robot that cannot resolve 
conflicts.



Crafting with a Robot Assistant: 
Use Social Cues to Inform Adaptive 
Handovers in Human-Robot 
Collaboration

60

Leimin Tian - Monash University
Kerry He - Monash University
Shiyu Xu - Monash University
Akansel Cosgun - Deakin University
Dana Kulic - Monash University

THEME: STUDIES

ABSTRACT
We study human-robot handovers in a naturalistic collaboration scenario, where a mobile 
manipulator robot assists a person during a crafting session by providing and retrieving 
objects used for wooden piece assembly (functional activities) and painting (creative 
activities). We collect quantitative and qualitative data from 20 participants in a 
Wizard-of-Oz study, generating the Functional And Creative Tasks Human-Robot 
Collaboration dataset (the FACT HRC dataset), available to the research community. This 
work illustrates how social cues and task context inform the temporal-spatial coordination in 
human-robot handovers, and how human-robot collaboration is shaped by and in turn 
influences people's functional and creative activities.



The Effect of Robot Skill Level and 
Communication in Rapid, 
Proximate Human-Robot 
Collaboration

61

Kin Man Lee - Georgia Institute of Technology
Arjun Krishna - Georgia Institute of Technology
Zulfiqar Zaidi - Georgia Institute of Technology
Rohan Paleja - Georgia Institute of Technology
Letian Chen - Georgia Institute of Technology
Erin Hedlund-Botti - Georgia Institute of Technology
Mariah Schrum - Georgia Institute of Technology
Matthew Gombolay - Georgia Institute of Technology

THEME: STUDIES

ABSTRACT
As high-speed, agile robots become more commonplace, these robots will have the potential 
to better aid and collaborate with humans. However, due to the increased agility and 
functionality of these robots, close collaboration with humans can create safety concerns that 
alter team dynamics and degrade task performance. In this work, we aim to enable the 
deployment of safe and trustworthy agile robots that operate in proximity with humans. We 
do so by 1) Proposing a novel human-robot doubles table tennis scenario to serve as a 
testbed for studying agile, proximate human-robot collaboration and 2) Conducting a 
user-study to understand how attributes of the robot (e.g., robot competency or capacity to 
communicate) impact team dynamics, perceived safety, and perceived trust, and how these 
latent factors affect human-robot collaboration (HRC) performance. We find that robot 
competency significantly increases perceived trust (p>.001), extending skill-to-trust 
assessments in prior studies to agile, proximate HRC. Furthermore, interestingly, we find that 
when the robot vocalizes its intention to perform a task, it results in a significant decrease in 
team performance (p=.037) and perceived safety of the system (p=.009).



"What If It Is Wrong": Effects of 
Power Dynamics and Trust Repair 
Strategy on Trust and Compliance 
in HRI
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Ulas Berk Karli - Johns Hopkins University
Shiye Cao - Johns Hopkins University
Chien-Ming Huang - Johns Hopkins University

THEME: STUDIES

ABSTRACT
Robotic systems designed to work alongside people are susceptible to technical and 
unexpected errors. Prior work has investigated a variety of strategies aimed at repairing 
people's trust in the robot after its erroneous operations.  In this work, we explore the effect of 
post-error trust repair strategies (promise and explanation) on people's trust in the robot 
under varying power dynamics (supervisor and subordinate robot).   Our results show that, 
regardless of the power dynamics, promise is more effective at repairing user trust than 
explanation. Moreover, people found a supervisor robot with verbal trust repair to be more 
trustworthy than a subordinate robot with verbal trust repair. Our results further reveal that 
people are prone to complying with the supervisor robot even if it is wrong.   We discuss the 
ethical concerns in the use of supervisor robot and potential interventions to prevent improper 
compliance in users for more productive human-robot collaboration.



Trust-Aware Planning: Modeling 
Trust Evolution in Iterated 
Human-Robot Interaction
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Zahra Zahedi - Arizona State University
Mudit Verma - Arizona State University
Sarath Sreedharan - Colorado State University
Subbarao Kambhampati - Arizona State University

THEME: TECHNOLOGIES

ABSTRACT
Trust between team members is an essential requirement for any successful cooperation. Thus, 
engendering and maintaining the fellow team members' trust becomes a central responsibility 
for any member trying to not only successfully participate in the task but to ensure the team 
achieves its goals. The problem of trust management is particularly challenging in mixed 
human-robot teams where the human and the robot may have different models about the 
task at hand and thus may have different expectations regarding the current course of action, 
thereby forcing the robot to focus on the costly explicable behavior. We propose a 
computational model for capturing and modulating trust in such iterated human-robot 
interaction settings, where the human adopts a supervisory role. In our model, the robot 
integrates human's trust and their expectations about the robot into its planning process to 
build and maintain trust over the interaction horizon. By establishing the required level of 
trust, the robot can focus on maximizing the team goal by eschewing explicit explanatory or 
explicable behavior without worrying about the human supervisor monitoring and intervening 
to stop behaviors they may not necessarily understand. We model this reasoning about trust 
levels as a meta reasoning process over individual planning tasks. We additionally validate 
our model through a human subject experiment.



Verbally Soliciting Human Feedback 
in Continuous Human-Robot 
Collaboration: Effects of the 
Framing and Timing of Reminders
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Kate Candon - Yale University
Helen Zhou - Yale University
Sarah Gillet - KTH Royal Inst. of Tech.
Marynel Vázquez - Yale University

THEME: STUDIES

ABSTRACT
Humans expect robots to learn from their feedback and adapt to their preferences. However, 
there are limitations with how humans provide feedback to robots, e.g., humans may give less 
feedback as interactions progress. Therefore, it would be advantageous if robots could 
influence humans to provide more feedback during interactions. We conducted a 2x2 
between-subjects user study (N=71) to investigate whether the framing and timing of a 
robot's reminder to provide feedback could influence human interactants. Human-robot 
interactions took place in the context of Space Invaders, a fast-paced and continuous 
collaborative environment. Our results suggest that reminders can influence the amount of 
feedback humans provide to robots, how participants feel about the robot, and how they feel 
about providing feedback during the interaction.
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16:40 - 17:00
Honda Research Institute
Presenter: Randy Gomez, Chief Scientist, Honda Research Institute Japan Co., Ltd.

17:00 - 17:20
Amazon
Presenter: Ken Washington, Vice President of Amazon Consumer Robotics
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Holobot: Hologram based Extended Reality Telepresence Robot
Jinwook Kim, Dooyoung Kim, Bowon Kim, Hyunchul Kim, Jeongmi Lee

The NarRobot Plugin – Connecting the Social Robot Reeti to the Unity Game Engine
Sophia C. Steinhaeusser, Lenny Siol, Elisabeth Ganal, Sophia Maier, Birgit Lugrin

“Nice to meet you!” Emotional Expression with Movement and Verbal Patterns of 
Automatic Handwriting Robot
Yanheng Li, Lin Luoying, Xinyan Li, Yaxuan Mao, Ray Lc

Robotic Coaches Delivering Group Mindfulness Practice at a Public Cafe
Minja Axelsson, Micol Spitale, Hatice Gunes

TEAM3 Challenge: Tasks for Multi-Human and Multi-Robot Collaboration with Voice 
and Gestures
Michael J. Munje, Lylybell K. Teran, Bradon Thymes, Joseph P. Salisbury

Gesture-Bot: Design and Evaluation of Simple Gestures of a Do-it-yourself 
Telepresence Robot for Remote Communication
Yibo Wang, Chenwei Zhang, Heqiao Wang, Shuya Lu, Ray Lc

Towards Robot Learning from Spoken Language
Krishna Kodur, Manizheh Zand, Maria Kyrarini

Reactive Planning for Coordinated Handover of an Autonomous Aerial Manipulator
Jérôme Truc, Daniel Sidobre, Rachid Alami

Intelligent Disobedience: A Novel Approach for Preventing Human Induced 
Interaction Failures in Robot Teleoperation
Kavyaa Somasundaram, Andrey Kiselev, Amy Loutfi

The Influence of a Robot Recommender System on Impulse Buying Tendency
Ching-Chih Tsao, Cheng-Yi Tang, Yu-Wen Chang, Yin-Hsuan Sung, Shih-Yi Chien, Szu-Yin 
Lin

Showing Sympathy via Embodied Affective Robot Touch, GIFs, and Texts: People are 
Indifferent
Rachel Hoi Yan Au, Katherine M Tsui, Marlena R Fraune

Human- or Machine-like Music Assistive Robots Effects on Fluency and Memory 
Recall
Yanzhe Li, Frank Broz, Mark Neerincx

LBR-1
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Spill the Tea: When Robot Conversation Agents Support Well-being for Older Adults
Weslie Khoo, Long-Jing Hsu, Kyrie Jig Amon, Pranav Vijay Chakilam, Wei-Chu Chen, 
Zachary Kaufman, Agness Lungu, Hiroki Sato, Erin Seliger, Manasi Swaminathan, 
Katherine M. Tsui, David J. Crandall, Selma Šabanović

Decision Support System for Autonomous Underwater Robot Grasping
Neha Girish Pusalkar, Mark-Robin Giolando, Julie A. Adams

What if a Social Robot Excluded You? Using a Conversational Game to Study Social 
Exclusion in Teen-robot Mixed Groups
Sara Mongile, Giulia Pusceddu, Francesca Cocchella, Linda Lastrico, Giulia Belgiovine, 
Ana Tanevska, Francesco Rea, Alessandra Sciutti

Designing Robotic Movement with Personality
Vali Lalioti, Iulia A. Ionescu

Uncertainty-Resolving Questions for Social Robots
Minjung Shin, Minsu Jang, Miyoung Cho, Jeh-Kwang Ryu

Clarifying Social Robot Expectation Discrepancy
James M. Berzuk, James E. Young

Designing and Prototyping Drones for Emotional Support
Ori Fartook, Tal Oron-Gilad, Jessica R. Cauchard

What you see is (not) what you get: A VR Framework for Correcting Robot Errors
Maciej K. Wozniak, Rebecca Stower, Patric Jensfelt, Andre Pereira

TSES-R: An Extended Scale for Measuring Parental Expectations toward Robots for 
Children in Healthcare
Feiran Zhang, Frank Broz, Oriana Ferrari, Emilia Barakova

The Warehouse Robot Interaction Sim: An Open-Source HRI Research Platform
Connor Esterwood, Lionel Peter Robert

Enhancing Human-Robot Collaboration By Exploring Intuitive Augmented Reality 
Design Representations
Chrisantus Eze, Christopher Crick

“Who’s that?” Identity Self-Perception and Projection in the Use of Telepresence 
Robots in Hybrid Classrooms
Houda Elmimouni, Amy Kinney, Elizabeth C Brooks, Hannah Li, Selma Sabanovic

LBR-1
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Robots as Social Cues: The Influence of Follow Cargo Robot Use on Perceptions of 
Leadership Quality and Interpersonal Impressions
Chad Edwards, Autumn P Edwards, Bryan Abendschein, Austin Frederick, Kameron Koch

Designing a Robot which Touches the User’s Head with Intra-Hug Gestures
Yuya Onishi, Hidenobu Sumioka, Masahiro Shiomi

Buzzo or Eureka — Robot that makes remote participants feel more presence in 
hybrid discussion
Zhilong Zhao, Yanran Chen, Qingyu Hu, Siran Ma, Houze Li, Yijie Guo, Haipeng Mi

How sequential suggestions from a robot and human jury influence decision making: 
A large scale investigation using a court sentencing judgment task
Yugo Hayashi, Kosuke Wakabayashi, Yuki Nishida

Towards HRI of Everyday Life: Human Lived Experiences with Social Robots
Karolina Zawieska, Jessica Sorenson

The Peg-Turning Dilemma: An Experimental Framework for Measuring Altruistic 
Behaviour Towards Robots
Marieke S. Wieringa, Barbara C.N. Müller, Gijsbert Bijlstra, Tibor Bosse

I See You! Design Factors for Supporting Pedestrian-AV Interaction at Crosswalks
Avram Block, Seonghee Lee, Aryaman Pandya, Paul Schmitt

Save Baby Whale! A Pet Robot as a Medication Reminder for Children with Asthma
Dian Lv, Jirui Liu, Zhong Jiancheng, Zhiyao Ma, Yijie Guo

The Impact of Speech and Movement on the Interaction with a Mobile Hand 
Disinfection Robot
Anders Bjørn, Simon Helsted Juul, Niklas Rosendahl Arnesen, Maria Skougaard Andersen, 
Rune Philipsen, Matous Jelinek, Leon Bodenhagen, Oskar Palinko

Introducing Children and Young People with Sight Loss to Social Robots: A 
Preliminary Workshop
Isobel Voysey, Carl Bettosi, Emilyann Nault, Shenando Stals, Lynne Baillie

Safe to Approach : Insights on Autonomous Vehicle Interaction Protocols with First 
Responders
Seong Hee Lee, Vaidehi Patil, Nicholas Britten, Avarm Block, Aryaman Pandya, Malte F 
Jung, Paul Schmitt

Improving a Robot’s Turn-Taking Behavior in Dynamic Multiparty Interactions
Maike Paetzel-Prüsmann, James Kennedy

LBR-1
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Attention-guiding Takeover Requests for Situation Awareness in Semi-autonomous 
Driving
Qingxin Chen, Jialong Li, Kenji Tei

Presenting Human-Robot Relative Hand Position using a Multi-Step Vibrotactile 
Stimulus for Handover Task
Muhammad Akmal Bin Mohammed Zaffir, Takahiro Wada

Exploring the Effects of Self-Disclosed Backstory of Social Robots on Development of 
Trust in Human-Robot Interaction
Naeimeh Anzabi, Anahita Etemad, Hiroyuki Umemuro

Effects of Predictive Robot Eyes on Trust and Task Performance in an Industrial 
Cooperation Task
Linda Onnasch, Paul Schweidler, Maximilian Wieser

Bridging the Gap: Using a Game-based Approach to Raise Lay People’s Awareness 
About Care Robots
Katharina Brunnmayr, Astrid Weiss

Robot-supported information search: Which conversational interaction style do 
children prefer?
Suyash Sharma, Thomas Beelen, Khiet P. Truong

Let’s Roll Together: Children Helping a Robot Play a Dice Game
Emily Timmerman, Mike E.U. Ligthart

Sawarimōto: A Vision and Touch Sensor-based Method for Automatic or 
Tele-operated Android-to-human Face Touch
Aidan Edward Fox-Tierney, Kurima Sakai, Masahiro Shiomi, Takashi Minato, Hiroshi 
Ishiguro

Exploring Mothers’ Perspectives on Socially Assistive Robots in Peripartum 
Depression Screening
Tobiaz Paulsson, Mengyu Zhong, Isabel García Velázquez, Ginevra Castellano

The Effect of Gender on Perceived Anthropomorphism and Intentional Acceptance of 
a Storytelling Robot
Daan Robben, Eriko Fukuda, Mirjam De Haas

Development of a University Guidance and Information Robot
Andrew Blair, Mary Ellen Foster

Visuo-Textual Explanations of a Robot’s Navigational Choices
Amar Halilovic, Felix Lindner
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Study of Telerobot Personalization for Children: Exploring Qualitative Coding of 
Artwork
Verónica Ahumada-Newhart, Taffeta S. Wood, Erin R. Taylor, Francesca O. Johnson, Siena 
Saltzen, Sanjay S. Joshi

Robot Theory of Mind with Reverse Psychology
Chuang Yu, Baris Serhan, Marta Romeo, Angelo Cangelosi

Transparent Value Alignment
Lindsay Sanneman, Julie Shah

Children’s Fundamental Rights in Human-Robot Interaction Research: A Systematic 
Review
Daniella DiPaola, Vicky Charisi, Cynthia Breazeal, Selma Sabanovic

Practical Development of a Robot to Assist Cognitive Reconstruction in Psychiatric 
Day Care
Takuto Akiyoshi, Hidenobu Sumioka, Hirokazu Kumazaki, Junya Nakanishi, Hirokazu Kato, 
Masahiro Shiomi

Who’s in Charge? Using Personalization vs. Customization Distinction to Inform HRI 
Research on Adaptation to Users
Dimitri Lacroix, Ricarda Wullenkord, Friederike Eyssel

Towards a Wave Approach for Value Sensitive Design in Social Robotics
Theresa Schmiedel, Vivienne Jia Zhong, Friederike Eyssel

Comparing How Soft Robotic Tentacles and an Equivalent Traditional Robot are 
Described
Jonas Jørgensen

The Views of Hospital Laboratory Workers on Augmenting Laboratory Testing with 
Robots
Bob R. Schadenberg, Hideki Garcia Goo, Lena Nyman, Jesper Keisu, Vanessa Evers

Where is My Phone? Towards Developing an Episodic Memory Model for Companion 
Robots to Track Users’ Salient Objects
Juhi Shah, Ali Ayub, Chrystopher L. Nehaniv, Kerstin Dautenhahn

Rube-Goldberg Machines, Transparent Technology, and the Morally Competent 
Robot
Terran Mott, Tom Williams
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Comparing a Graphical User Interface, Hand Gestures and Controller in Virtual 
Reality for Robot Teleoperation
Jialin Chen, Armaghan Moemeni, Praminda Caleb-Solly

A Persuasive Hand Sanitizer Robot in the Wild
Franziska Fischer, Kerstin Fischer, Oskar Palinko

Examining the State of Robot Identity
Lux Miranda, Ginevra Castellano, Katie Winkle

“Can You Guess My Moves?” Playing Charades with a Humanoid Robot Employing 
Mutual Learning with Emotional Intelligence
Baijun Xie, Chung Hyuk Park

Robot-Assisted First Language Learning in a New Latin Alphabet: The 
Reinforcement Learning-based QWriter system
Shamil Sarmonov, Aidar Shakerimov, Arna Aimysheva, Aida Amirova, Nurziya 
Oralbayeva, Aida Zhanatkyzy, Zhansaule Telisheva, Anara Sandygulova

Design of Child-robot Interactions for Comfort and Distraction from Post-operative 
Pain and Distress
Oriana Isabella Ferrari, Feiran Zhang, Ayrton A. Braam, Jules A.M. Van Gurp, Frank Broz, 
Emilia I. Barakova

Language Learning using Caption Generation within Reciprocal Multi-Party 
Child-Tutor-Tutee Interaction
Arna Aimysheva, Maksat Bekkuliyev, Madina Karasheva, Nurziya Oralbayeva, Aida 
Amirova, Barbara Bruno, Anara Sandygulova

Lying About Lying: Examining Trust Repair Strategies After Robot Deception in a 
High-Stakes HRI Scenario
Kantwon Rogers, Reiden John Allen Webber, Ayanna Howard

Improving Health and Safety Promotion with a Robotic Tool: A Case Study for Face 
Mask Detection
Sergio D. Sierra M., Maria Insuasty, Daniel E. Garcia. A., Marcela Munera, Carlos A. 
Cifuentes

CHIBO: A Pneumatic Robot that provides Real-time Intervention for Parent-child 
Feeding Behavior
Yahan Xie, Hanhui Yang, Jing Huang, Jing Wang, Hanxuan Li, Yijie Guo
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Development of a Wearable Robot that Moves on the Arm to Support the Daily Life 
of the User
Koji Kimura, Fumihide Tanaka

Socially Assistive Robotics for Anxiety Reduction
Kayla Matheus

Using Justifications to Mitigate Loss in Human Trust when Robots Perform Norm – 
Violating and Deceptive Behaviors
Andres Rosero

Resolving References in Natural Language Explanation Requests about Robot 
Behavior in HRI
Florian Schröder, Sonja Stange, Stefan Kopp

Investigating Learning from Demonstration in Imperfect and Real World Scenarios
Erin Hedlund-Botti, Matthew Gombolay

Collaborative Planning and Negotiation in Human-Robot Teams
Christine T Chang, Mitchell Hebert, Bradley Hayes

Social Robots to Encourage Play for Children with Physical Disabilities: Learning 
from Family Units
Raquel Thiessen

Neural network engagement during social interaction
Ann Hogenhuis

Designing Robotic Camera Systems to Enable Synchronous Remote Collaboration
Pragathi Praveena, Michael Gleicher, Bilge Mutlu

Perceived Appropriateness: A Novel View for Remediating Perceived Inappropriate 
Robot Navigation Behaviors
Yunzhong Zhou



76

STUDENT 
DESIGN 

COMPETITION
SESSION-1

Place Magasinet

Time Tuesday, 16:30 - 18:00



STUDENT DESIGN COMPETITION SESSION-1

77

Arpi, a social robot for children with epilepsy
Lucía Gabriela Sarmiento, Leonardo Fabio Gómez Hormaza

Making Music More Inclusive with Hospiano
Chacharin Lertyosbordin, Nichaput Khurukitwanit, Teeratas Asavareongchai, Sirin 
Liukasemsarn

Aimoji, an affordable interaction kit that upcycles used toy as companion robot
Aoi Minamoto, Zitao Zhang

A Pair of Wearable Haptic Robots Linking Left-behind Children and Their Parents 
Emotionally
Haoran Zeng, Yuyang Qi, Yao Lu

Labo is Watching You: A Robot that Persuades You from Smartphone Interruption
Ruhan Wang, Mengyu Chen, Hanyang Hu

RoPi: Robotic Assistant for the Emotional Support of Hospitalized Children for Burns
Sebastian Rony Caballa Barrientos, David Lizano Engineering, Manuel Aranda 
Engineering, Diego alonso Zegarra Medina

Internet of Robotic Cat Toys to Deepen Bond and Elevate Mood
Isla Xi Han, Sarah Witzman

LEIDUSS: An Interactive Social Robot Table for ADHD Children for Reading
Jose Carlos Cortazar

Mining Assistant Robot
Ms. Narmeen Sabah Siddiqui, Ms Khadeeja Khan, Mr. Mohaimin Daud Channa
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Demonstrating the Potential of Interactive Product Packaging for Enriching 
Human-Robot Interaction
Christine P. Lee, Bengisu Cagiltay, Dakota Sullivan, Bilge Mutlu

SEAN-VR: An Immersive Virtual Reality Experience for Evaluating Social Robot 
Navigation
Qiping Zhang, Nathan Tsoi, Marynel Vázquez

Language models for Human-Robot Interaction
Erik Billing, Julia Rosén, Maurice Lamb
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Robots in Real Life: Putting 
HRI to Work

Place Mässhallen

Time Wednesday, 09:00 - 10:00

Andrea Thomaz
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Abstract

This talk will be focused on the unique challenges in deploying a mobile 
manipulation robot into an environment where the robot is working closely with 
people on a daily basis. Diligent Robotics’ first product, Moxi, is a mobile 
manipulation service robot that is at work in hospitals today assisting nurses 
and other front line staff with materials management tasks. This talk will dive 
into the computational complexity of developing a mobile manipulator with 
social intelligence. Dr. Thomaz will focus on how human-robot interaction 
theories and algorithms translate into the real-world and the impact on 
functionality and perception of robots that perform delivery tasks in a busy 
human environment. The talk will include many examples and data from the 
field, with commentary and discussion around both the expected and 
unexpected hard problems in building robots operating 24/7 as reliable 
teammates.

Keywords: Human-robot interaction; mobile manipulation service robots;
longitudinal data
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"No, to the Right" -- Online 
Language Corrections for Robotic 
Manipulation via Shared Autonomy

86

Yuchen Cui - Stanford University
Siddharth Karamcheti - Stanford University
Raj Palleti - Stanford University
Nidhya Shivakumar - The Harker School
Percy Liang - Stanford University
Dorsa Sadigh - Stanford University

THEME: TECHNOLOGIES

ABSTRACT
Modern systems for language-guided human-robot interaction require two key components 
for broad adoption: adaptivity and learning efficiency. Unfortunately, existing data-driven 
approaches for learning instruction-following agents cannot adapt, failing to incorporate 
additional natural language supervision, and even if they could, require hundreds of 
demonstrations to learn even simple policies. In this work, we address these problems by 
presenting a framework for incorporating and adapting to natural language corrections -- ''to 
the right'', or ''no, towards the book'' -- as the robot executes. To focus on rich manipulation 
domains where the sample efficiency of existing methods is prohibitive, we work within a 
shared autonomy paradigm: instead of discrete turn-taking between a human and robot, our 
shared autonomy paradigm splits agency between the human and robot. In our approach, 
natural language is an input to a learned model that produces a meaningful, low-dimensional 
control space that the human can use to guide the robot. Each real-time correction refines the 
human's control space, enabling the execution of precise, extended behaviors -- with the 
added benefit of requiring only a handful of demonstrations to learn. We evaluate our 
approach via a user study, where users work with a Franka Emika Panda manipulator to 
complete complex manipulation tasks. Compared to existing learned baselines covering both 
open-loop instruction following and single-turn shared autonomy, we show that our 
corrections-aware approach obtains higher task completion rates, and is subjectively 
preferred by users because of its reliability, precision, and ease of use.



Do You Follow? A Fully Automated 
System for Adaptive Robot 
Presenters

87

Agnes Axelsson - KTH Royal Institute of Technology
Gabriel Skantze - KTH Royal Institute of Technology

THEME: SYSTEMS

ABSTRACT
An interesting application for social robots is to act as a presenter, for example as a museum 
guide. In this paper, we present a fully automated system architecture for building adaptive 
presentations for embodied agents. The presentation is generated from a knowledge graph, 
which is also used to track the grounding state of information, based on multimodal feedback 
from the user. We introduce a novel way to use large-scale language models (GPT-3 in our 
case) to lexicalise arbitrary knowledge graph triples, greatly simplifying the design of this 
aspect of the system. We also present an evaluation where 43 participants interacted with the 
system. The results show that users prefer the adaptive system and consider it more 
human-like and flexible than a static version of the same system, but only partial results are 
seen in their learning of the facts presented by the robot.



Fresh Start: Encouraging Politeness 
in Wakeword-Driven Human-Robot 
Interaction

88

Ruchen Wen - Colorado School of Mines
Alyssa Hanson - Colorado School of Mines
Zhao Han - Colorado School of Mines
Tom Williams - Colorado School of Mines

THEME: THEORY & METHODS

ABSTRACT
Deployed social robots are increasingly relying on wakeword-based interaction, where 
interactions are human-initiated by a wakeword like “Hey Jibo”. While wakewords help to 
increase speech recognition accuracy and ensure privacy, there is concern that 
wakeword-driven interaction could encourage impolite behavior because wakeword-driven 
speech is typically phrased as commands. To address these concerns, companies have sought 
to use wakeword design to encourage interactant politeness, through wakewords like 
“?Name?, please”. But while this solution is intended to encourage people to use more “polite 
words”, researchers have found that these wakeword designs actually decrease interactant 
politeness in text-based communication, and that other wakeword designs could better 
encourage politeness by priming users to use Indirect Speech Acts. Yet there has been no 
previous research to directly compare these wakewords designs in in-person, voice-based  
human-robot interaction experiments, and previous in-person HRI studies could not effectively 
study carryover of wakeword-driven politeness and impoliteness into human-human 
interactions. In this work, we conceptually reproduced these previous studies (n=69)  to assess 
how the wakewords “Hey ?Name?”, “Excuse me ?Name?”, and “?Name?, please” impact 
robot-directed and human-directed politeness. Our results demonstrate the ways that 
different types of linguistic priming interact in nuanced ways to induce different types of 
robot-directed and human-directed politeness.



Communicative Robot Signals: 
Presenting a New Typology for 
Human-Robot Interaction

89

Patrick Holthaus - University of Hertfordshire
Trenton Schulz - Norwegian Computing Center
Gabriella Lakatos - University of Hertfordshire
Rebekka Soma - University of Oslo

THEME: THEORY & METHODS - BEST PAPER NOMINEE

ABSTRACT
We present a new typology for classifying signals from robots when they communicate with 
humans. For inspiration, we use ethology, the study of animal behaviour and previous efforts 
from literature as guides in defining the typology. The typology is based on communicative 
signals that consist of five properties: the origin where the signal comes from, the 
deliberateness of the signal, the signal's reference, the genuineness of the signal, and its 
clarity (i.e., how implicit or explicit it is). Using the accompanying worksheet, the typology is 
straightforward to use to examine communicative signals from previous human-robot 
interactions and provides guidance for designers to use the typology when designing new 
robot behaviours.



Hmm, You Seem Confused! 
Tracking Interlocutor Confusion for 
Situated Task-Oriented HRI
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Na Li - Technological University Dublin
Robert Ross - Technological University Dublin

THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
Our research seeks to develop a long-lasting and high-quality engagement between the user 
and the social robot, which in turn requires a more sophisticated alignment of the user and 
the system than is currently commonly available. Close monitoring of interlocutors' states, and 
we argue their confusion state in particular, and adjusting dialogue policies based on this 
state of confusion is needed for successful joint activity. In this paper, we present an initial 
study of human-robot conversation scenarios using a Pepper robot to investigate the 
confusion states of users. A Wizard-of-Oz (WoZ) HRI experiment is illustrated in detail with 
stimuli strategies to trigger confused states from interlocutors. For the collected data, we 
estimated emotions, head pose, and eye gaze, and these features were analysed against the 
silence duration time of the speech data and the post-study self-reported confusion states 
that are reported by participants. Our analysis found a significant relationship between 
confusion states and most of these features. We see these results as being particularly 
significant for multimodal situated dialogues for human-robot interaction and beyond.



Crossing Reality: Comparing 
Physical and Virtual Robot Deixis
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Zhao Han - Colorado School of Mines
Yifei Zhu - Colorado School of Mines
Albert Phan - Colorado School of Mines
Fernando Sandoval Garza - Colorado School of Mines
Amia Castro - Colorado School of Mines
Tom Williams - Colorado School of Mines

THEME: STUDIES

ABSTRACT
Augmented Reality (AR) technologies present an exciting new medium for human-robot 
interactions, enabling new opportunities for both implicit and explicit human-robot 
communication. For example, these technologies enable physically-limited robots to execute 
non-verbal interaction patterns such as deictic gestures despite lacking the physical 
morphology necessary to do so. However, a wealth of HRI research has demonstrated real 
benefits to physical embodiment (compared to, e.g., virtual robots on screens), suggesting AR 
augmentation of virtual robot parts could face challenges. In this work, we present empirical 
evidence comparing the use of virtual (AR) and physical arms to perform deictic gestures 
that identify virtual or physical referents. Our subjective and objective results demonstrate the 
success of mixed reality deictic gestures  in overcoming these potential limitations, and their 
successful use regardless of differences in physicality between gesture and referent. These 
results help to motivate the further deployment of mixed reality robotic systems and provide 
nuanced insight into the role of mixed-reality technologies in HRI contexts.



The Effect of Simple Emotional 
Gesturing in a Socially Assistive 
Robot on Child's Engagement at a 
Group Vaccination Day

92

Anouk Neerincx - Utrecht University
Jessica Leven - Utrecht University
Pieter Wolfert - Ghent University
Maartje M.A. De Graaf - Utrecht University

THEME: STUDIES

ABSTRACT
Children encounter high levels of stress and anxiety before receiving medical treatment, such 
as a vaccination. This paper explores the effect of emotional gesturing in socially assistive 
robots (SARs) on children’s observed and self-reported engagement, as well as self-reported 
anxiety, fear, and trust during a group vaccination. A total of 249 children interacted with the 
social robot iPal before and after receiving the vaccine. Our results show an overall positive 
effect of adding emotional gestures to a SAR’s interaction behavior leading to increased 
engagement and lower anxiety, while increased engagement also resulted in trusting the 
robot more. Thus, adding emotional gestures during child-robot interaction is a powerful way 
to improve the child’s experience during a group vaccination day.



Designing Robot 
Sound-In-Interaction: The Case of 
Autonomous Public Transport 
Shuttle Buses
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Hannah R. M. Pelikan - Linköping University
Malte F. Jung - Cornell University

THEME: DESIGNS - BEST PAPER NOMINEE

ABSTRACT
Horns and sirens are important tools for communicating on the road, which are still 
understudied in autonomous vehicles. While HRI has explored different ways in which robots 
could sound, we focus on the range of actions that a single sound can accomplish in 
interaction. In a Research through Design study involving autonomous shuttle buses in public 
transport, we explored sound design with the help of voice-overs to video recordings of the 
buses on the road and Wizard-of-Oz tests in live traffic. The buses are slowed down by 
(unnecessary) braking in response to people getting close. We found that prolonged jingles 
draw attention to the bus and invite interaction, while repeated short beeps and bell sounds 
can instruct the movement of others away from the bus. We highlight the importance of 
designing sound in sequential interaction and describe a new method for embedding video 
interaction analysis in the design process.



Coffee, Tea, Robots? The 
Performative Staging of Service 
Robots in 'Robot Cafes' in Japan
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Waki Kamino - Indiana University Bloomington
Selma Sabanovic - Indiana University Bloomington

THEME: STUDIES

ABSTRACT
We present an ethnographic observational study of six robot cafes in Japan to understand 
how service robots are performatively staged and presented to the public. We particularly 
attend to the diverse ways in which the physical setting and ambience of the cafes, the verbal 
characterization of and staff behaviors toward robots, explicit and implicit instructions on 
appropriate interactions with robots, and handling of robot malfunctions constitute robots as 
socially acceptable and useful in daily life. Such scaffolding enables robots to provide 
material and affective services to cafe visitors, and visitors to explore various interaction 
possibilities with robots. Our work contributes to the critical study of the ongoing construction 
of "robot cultures" in Japan, and calls attention to public interactions with robots and the 
importance of contextual staging beyond individual robot features in human-robot interaction 
design.
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Robotic Mental Well-being Coaches 
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THEME: STUDIES

ABSTRACT
The World Health Organization recommends that employers take action to protect and 
promote mental well-being at work. However, the extent to which these recommended 
practices can be implemented in the workplace is limited by the lack of resources and 
personnel availability. Robots have been shown to have great potential for promoting mental 
well-being, and the gradual adoption of such assistive technology may allow employers to 
overcome the aforementioned resource barriers. This paper presents the first study that 
investigates the deployment and use of two different forms of robotic well-being coaches in 
the workplace in collaboration with a tech company whose employees (26 coachees) 
interacted with either a QTrobot (QT ) or a Misty robot (M). We endowed the robots with a 
coaching personality to deliver positive psychology exercises over four weeks (one exercise per 
week). Our results show that the robot form significantly impacts coachees’ perceptions of the 
robotic coach in the workplace. Coachees perceived the robotic  coach in M more positively 
than in QT (both in terms of behaviour appropriateness and perceived personality), and they 
felt more connection with the robotic coach in M. Our study provides valuable insights for 
robotic well-being coach design and deployment, and  contributes to the vision of taking 
robotic coaches into the real world.



A Drone Teacher: Designing 
Physical Human-Drone Interactions 
for Movement Instruction
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Nialah Jenae Wilson-Small - New York University
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THEME: DESIGNS

ABSTRACT
Drones (micro unmanned aerial vehicles) are becoming more prevalent in applications that 
bring them into close human spaces. This is made possible in part by clear drone-to-human 
communication strategies.    However, current auditory and visual communication methods 
only work with strict environmental settings. To continue expanding the possibilities for drones 
to be useful in human spaces, we explore ways to overcome these limitations through physical 
touch. We present a new application for drones--physical instructive feedback. To do this we 
designed three different physical interaction modes for a drone. We then conducted a user 
study (N=12) to answer fundamental questions of where and how people want to physically 
interact with drones, and what people naturally infer the physical touch is communicating. We 
then used these insights to conduct a second user study (N=14) to understand the best way 
for a drone to communicate instructions to a human in a movement task. We found that 
continuous physical feedback is both the preferred mode and is more effective at providing 
instruction than incremental feedback.



Design Specifications for a Social 
Robot Math Tutor

99

Mike E.U. Ligthart - Vrije Universiteit Amsterdam
Simone M. De Droog - HU University of Applied Sciences Utrecht
Marianne Bossema - Amsterdam University of Applied Sciences
Lamia Elloumi - Amsterdam University of Applied Sciences
Kees Hoogland - HU University of Applied Sciences Utrecht
Matthijs H.J. Smakman - HU University of Applied Sciences Utrecht
Koen V. Hindriks - Vrije Universiteit Amsterdam
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THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
To benefit from the social capabilities of a robot math tutor, instead of being distracted by 
them, a novel approach is needed where the math task and the robot's social behaviors are 
better intertwined. We present concrete design specifications of how children can practice 
math via a personal conversation with a social robot and how the robot can scaffold 
instructions. We evaluated the designs with a three-session experimental user study (n = 130, 
8-11 y.o.). Participants got better at math over time when the robot scaffolded instructions. 
Furthermore, the robot felt more as a friend when it personalized the conversation.



Robocamp at Home: Exploring 
Families' Co-Learning with a Social 
Robot

100

Aino Ahtinen - Tampere University
Nasim Beheshtian - Tampere University
Kaisa Väänänen - Tampere University

THEME: DESIGNS

ABSTRACT
Social robots are becoming important agents in several sectors of people’s lives. They can act 
in different contexts, e.g., public spaces, schools, and homes. Operating, programming and 
interacting with these robots will be an essential skill in the future. We present a qualitative 
and explorative study on how family members collaboratively learn (co-learn) about social 
robots at their homes. Our one-month in the wild study took place at homes of eight families 
(N=32) in Finland. We defined a novel model for co-learning about and with a social robot 
at home, Robocamp. In Robocamp, Alpha Mini robot was introduced and left within the 
families, who were then provided with weekly robotic challenges to be conducted with the 
robot. The research data was collected by semi-structured interviews and online diaries. This 
study provides novel insights about family-based co-learning with social robots in the home 
context. It also offers recommendations for implementing family-based  co-learning with social 
robots at homes.



A Social Robot Reading Partner for 
Explorative Guidance
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Xiajie Zhang - Massachusetts Institute of Technology
Cynthia Breazeal - Massachusetts Institute of Technology
Hae Won Park - Massachusetts Institute of Technology

THEME: STUDIES

ABSTRACT
Pedagogical agent research has yielded fruitful results in both academic skill learning and 
meta-cognitive skill acquisition, often studied in instructional or peer-to-peer paradigms. In the 
past decades, child-centric pedagogical research, which emphasizes the learner's active 
participation in learning with self-motivation, curiosity, and exploration, has attracted 
scholarly attention. Studies show that combining child-driven pedagogy with appropriate 
adult guidance leads to efficient learning and a strengthened feeling of self-efficacy. 
However, research on using social robots for guidance in child-driven learning still remains 
open and under-explored. In our study, we focus on children's exploration as the vehicle in 
literacy learning and develop a social robot companion that provides guidance to encourage 
and motivate children to explore during a storybook reading interaction. To investigate the 
effect of the robot's explorative guidance, we compare it against a control condition in which 
children have full autonomy to explore and read the storybooks. We conduct a 
between-subjects study with 31 children aged 4 to 6, and the result shows that children who 
receive explorative guidance from the social robot exhibit a growing trend of self-exploration. 
Further, children's self-exploration in the explorative guidance condition is found correlated to 
their learning outcome. We conclude the study with recommendations for designing social 
agents to guide children's exploration and future research directions in child-centric 
AI-assisted pedagogy.



Towards Modeling and Influencing 
the Dynamics of Human Learning
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THEME: TECHNOLOGIES

ABSTRACT
Humans have internal models of robots (like their physical capabilities), the world (like what 
will happen next), and their tasks (like a preferred goal). However, human internal models 
are not always perfect: for example, it is easy to underestimate a robot's inertia. Nevertheless, 
these models change and improve over time as humans gather more experience. Interestingly, 
robot actions influence what this experience is, and therefore influence how people's internal 
models change. In this work we take a step towards enabling robots to understand the 
influence they have, leverage it to better assist people, and help human models more quickly 
align with reality. Our key idea is to model the human's learning as a nonlinear dynamical 
system which evolves the human's internal model given new observations. We formulate a 
novel optimization problem to infer the human's learning dynamics from demonstrations that 
naturally exhibit human learning. We then formalize how robots can influence human learning 
by embedding the human's learning dynamics model into the robot planning problem. 
Although our formulations provide concrete problem statements, they are intractable to solve 
in full generality. We contribute an approximation that sacrifices the complexity of the human 
internal models we can represent, but enables robots to learn the nonlinear dynamics of these 
internal models. We evaluate our inference and planning methods in a suite of simulated 
environments and an in-person user study, where a 7DOF robotic arm teaches participants to 
be better teleoperators. While influencing human learning remains an open problem, our 
results demonstrate that this influence is possible and can be helpful in real human-robot 
interaction.
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THEME: STUDIES

ABSTRACT
The perception of audiovisual speech plays an important role in infants' first language 
acquisition and continues to be important for language understanding beyond infancy. 
Beyond that, the perception of speech and congruent lip motion supports language 
understanding for adults, and it has been suggested that second language learning benefits 
from audiovisual speech, as it helps learners distinguish speech sounds in the target language. 
In this paper, we study whether congruent audiovisual speech on a robot facilitates the 
learning of Japanese pronunciation. 27 native-Dutch speaking participants were trained in 
Japanese pronunciation by a social robot. The robot demonstrated 30 Japanese words of 
varying complexity using either congruent audiovisual speech, incongruent visual speech, or 
computer-generated audiovisual speech. Participants were asked to imitate the robot's 
pronunciation, recordings of which were rated by native Japanese speakers. Against 
expectation, the results showed that congruent audiovisual speech resulted in lower 
pronunciation performance than low-fidelity or incongruent speech. We show that our 
learners, being native Dutch speakers, are only very weakly sensitive to audiovisual Japanese 
speech which possibly explains why learning performance does not seem to benefit from 
audiovisual speech.
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THEME: STUDIES

ABSTRACT
The use of social robots as a tool for language learning has been studied quite extensively 
recently. Although their effectiveness and comparison with other technologies are well studied, 
the effects of the robot's appearance and the interaction setting have received less attention. 
As educational robots are envisioned to appear in household or school environments, it is 
important to investigate how their designed persona or interaction dynamics affect learning 
outcomes. In such environments, children may do the activities together or alone or perform 
them in the presence of an adult or another child. In this regard, we have identified two novel 
factors to investigate: the robot's perceived age (adult or child) and the number of learners 
interacting with the robot simultaneously (one or two). We designed an incidental word 
learning card game with the Furhat robot and ran a between-subject experiment with 75 
middle school participants. We investigated the interactions and effects of children’s word 
learning outcomes, speech activity, and perception of the robot's role. The results show that 
children who played alone with the robot had better word retention and anthropomorphized 
the robot more, compared to those who played in pairs. Furthermore, unlike previous findings 
from human-human interactions, children did not show different behaviors in the presence of 
a robot designed as an adult or a child. We discuss these factors in detail and make a novel 
contribution to the direct comparison of collaborative versus individual learning and the new 
concept of the robot's age.
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THEME: STUDIES

ABSTRACT
Social robots are becoming increasingly prevalent in the real world. Unsupervised user 
interactions in a natural and familiar setting, such as the home, can reveal novel design 
insights and opportunities. This paper presents an analysis and key design insights from 
family-robot interactions, captured via on-robot recordings during an unsupervised four-week 
in-home deployment of an autonomous reading companion robot for children. We analyzed 
interviews and 160 interaction videos involving six families who regularly interacted with a 
robot for four weeks. Throughout these interactions, we observed how the robot's expressions 
facilitated unique interactions with the child, as well as how family members interacted with 
the robot. In conclusion, we discuss five design opportunities derived from our analysis of 
natural interactions in the wild.
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THEME: SYSTEMS

ABSTRACT
An estimated 20% of patients admitted to hospital wards are affected by delirium. Early 
detection is recommended to treat underlying causes of delirium, however workforce strain in 
general wards often causes it to remain undetected. This work proposes a robotic 
implementation of the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) 
to aid early detection of delirium.Interactive features of the assessment are performed by 
Human-robot Interaction while a Transformer-based deep learning model predicts the 
Richmond Agitation Sedation Scale (RASS) level of the patient from image sequences; 
thermal imaging is used to maintain patient anonymity.A user study involving 18 participants 
role-playing each of alert, agitated, and sedated levels of the RASS is performed to test the 
HRI components and collect a dataset for deep learning. The HRI system achieved accuracies 
of 1.0 and 0.833 for the inattention and disorganised thinking features of the CAM-ICU, 
respectively, while the trained action recognition model achieved a mean accuracy of 0.852 
on the classification of RASS levels during cross-validation.The three features represent a 
complete set of capabilities for automated delirium detection using the CAM-ICU, and the 
results demonstrate the feasibility of real-world deployment in hospital general wards.
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THEME: DESIGNS

ABSTRACT
Informal caregivers are the main source of dementia care. Considering the importance of 
both family caregivers and persons living with dementia (PwDs), this paper explores how 
these two parties go through their dementia journey and how they envision robots to support 
them. We adopt a person-centered care approach which views these couples as reciprocal 
carepartners, rather than as care-givers and care-receivers. We conducted a 
community-based participatory research study with a dementia advocacy organization to 
imagine how robots can support these dementia dyads. The contribution of this paper is 
threefold: First, we introduce a person-centered care approach and show how this new 
approach reveals the issues of PwDs and carepartners (CPs) as partners and citizens. For 
example, PwDs' main challenges were not dementia symptoms but the concomitant stigma 
such as fears of being considered abnormal. This issue has rarely been discussed in HRI. 
Second, we suggest slow communication as an important robot design feature. When robots 
can wait for PwDs to proceed with information without judging PwDs’ relatively slow response, 
PwDs feel respected and less stigmatized. Third, we address the importance of paying 
attention to disagreements between PwDs and CPs about robot design preferences. 
Considering the interdependency of the two parties, robot design processes should allow the 
two to negotiate.



A Robotic Companion for 
Psychological Well-being: A Long-term 
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Therapeutic Alliance
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Sooyeon Jeong - Northwestern University
Laura Aymerich-Franch - Universitat Pompeu Fabra
Sharifa Alghowinem - MIT Media Lab,Prince Sultan University
Rosalind W. Picard - MIT Media Lab
Cynthia L. Breazeal - MIT Media Lab
Hae Won Park - MIT Media Lab

THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
Social support plays a crucial role in managing and enhancing one’s mental health and 
well-being. In order to explore the role of a robot’s companion-like behavior on its therapeutic 
interventions, we conducted an eight-week-long deployment study with seventy participants to 
compare the impact of (1) a control robot with only assistant-like skills, (2) a coach-like robot 
with additional instructive positive psychology interventions, and (3) a companion-like robot 
that delivered the same interventions in a peer-like and supportive manner. The 
companion-like robot was shown to be the most effective in building a positive therapeutic 
alliance with people, enhancing participants’ well-being and readiness for change. Our work 
offers valuable insights into how companion AI agents could further enhance the efficacy of 
the mental health interventions by strengthening their therapeutic alliance with people for 
long-term mental health support.



Robot, Uninterrupted: Telemedical 
Robots to Mitigate Care Disruption
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Sachiko Matsumoto - University of California, San Diego
Pratyusha Ghosh - University of California, San Diego
Rabeya Jamshad - University of California, San Diego
Laurel D. Riek - University of California, San Diego

THEME: STUDIES

ABSTRACT
Emergency department (ED) healthcare workers (HCWs) are interrupted as often as once 
every six minutes, increasing the risk of errors and preventable patient harm. As more robots 
enter hospitals, and the ED, they must support HCWs in managing interruptions, and ideally 
mitigate their harmful effects, without disrupting ED communication. However, 
interruption-mitigation strategies, particularly for mobile telemanipulator robots (MTRs), are 
not well understood. In this work, we explore interruption-mitigation and reorientation 
methods for MTRs in the ED. We conducted a study where ED HCWs teleoperated an MTR 
in a realistic hospital simulation environment. Our findings revealed insights on how MTRs 
might support multitasking in environments with frequent task switching, and the place of 
autonomy in safety-critical spaces. Conflicting opinions about the appropriateness of different 
MTR behaviors highlighted challenges and ethical dilemmas that influence the integration of 
MTRs in the ED. This work will support the implementation of interruption-mitigation 
strategies on MTRs, enabling them to better support people in fast-paced, interruption-driven 
environments thus reducing the risk of errors in these situations.



Co-Designing with Older Adults, for 
Older Adults: Robots to Promote 
Physical Activity
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Victor Nikhil Antony - Johns Hopkins University
Sue Min Cho - Johns Hopkins University
Chien-Ming Huang - Johns Hopkins University

THEME: DESIGNS

ABSTRACT
Lack of physical activity has severe negative health consequences for older adults and limits 
their ability to live independently. Robots have been proposed to help engage older adults in 
physical activity (PA), albeit with limited success. There is a lack of robust understanding of 
older adults' needs and wants from robots designed to engage them in PA. In this paper, we 
report on the findings of a co-design process where older adults, physical therapy experts, and 
engineers designed robots to promote PA in older adults. We found a variety of motivators 
for and barriers against PA in older adults; we, then, conceptualized a broad spectrum of 
possible robotic support and found that robots can play various roles to help older adults 
engage in PA. This exploratory study elucidated several overarching themes and emphasized 
the need for personalization and adaptability.This work highlights key design features that 
researchers and engineers should consider when developing robots to engage older adults in 
PA, and underscores the importance of involving various stakeholders in the design and 
development of assistive robots.



Evaluating and Personalizing User-Perceived 
Quality of Text-to-Speech Voices for 
Delivering Mindfulness Meditation with 
Different Physical Embodiments
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Zhonghao Shi - University of Southern California
Han Chen - University of Southern California
Anna-Maria Velentza - University of Southern California
Siqi Liu - University of Southern California
Nathaniel Dennler - University of Southern California
Allison O'Connell - University of Southern California
Maja Mataric - University of Southern California

THEME: STUDIES

ABSTRACT
Mindfulness-based therapies have been shown to be effective in improving mental health, and 
technology-based methods have the potential to expand the accessibility of these therapies. 
To enable real-time personalized content generation for mindfulness practice in these 
methods, high-quality computer-synthesized text-to-speech (TTS) voices are needed to 
provide verbal guidance and respond to user performance and preferences. However, the 
user-perceived quality of state-of-the-art TTS voices has not yet been evaluated for 
administering mindfulness meditation, which requires emotional expressiveness. In addition, 
work has not yet been done to study the effect of physical embodiment and personalization 
on the user-perceived quality of TTS voices for mindfulness. To that end, we designed a 
two-phase human subject study. In Phase 1, an online Mechanical Turk between-subject study 
(N=471) evaluated 3 (feminine, masculine, child-like) state-of-the-art TTS voices with 2 
(feminine, masculine) human therapists' voices in 3 different physical embodiment settings (no 
agent, conversational agent, socially assistive robot) with remote participants. Building on 
findings from Phase 1, in Phase 2, an in-person within-subject study (N=94), we used a novel 
framework we developed for personalizing TTS voices based on user preferences, and 
evaluated user-perceived quality compared to best-rated non-personalized voices from Phase 
1. We found that the best-rated human voice was perceived better than all TTS voices; the 
emotional expressiveness and naturalness of TTS voices were poorly rated, while users were 
satisfied with the clarity of TTS voices. Surprisingly, by allowing users to fine-tune TTS voice 
features, the user-personalized TTS voices could perform almost as well as human voices, 
suggesting user personalization could be a simple and very effective tool to improve 
user-perceived quality of TTS voice.
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Utility Belt for an Agricultural Robot: Reflections on Performing Design Research in the 
Field
Natalie Friedman, Asmita Mehta, Wendy Ju

Trash Barrel Robots in the City
Fanjun Bu, Ilan Mandel, Wen-Ying Lee, Wendy Ju

Demonstrating TRAinAR: An Augmented Reality Tool that Helps Humans Teach Robots
Andre Cleaver, Jivko Sinapov

Anomaly Detection for Dynamic Human-Robot Assembly
Fabian Schirmer, Philipp Kranz, Jan Schmitt, Tobias Kaupp

Unintended Failures of Robot-Assisted Feeding in Social Contexts
Amal Nanavati, Patrícia Alves-Oliveira, Tyler Schrenk, Ethan K. Gordon, Maya Cakmak, 
Siddhartha S. Srinivasa

Autonomous Underwater Robot Grasping Decision Support System
Neha G. Pusalkar, Mark-Robin Giolando, Julie A. Adams

ReRun: Enabling Multi-Perspective Analysis of Driving Interaction in VR
David Goedicke, Harald Haraldsson, Navit Klein, Lunshi Zhou, Avi Parush, Wendy Ju

Stretch to the Client; Re-imagining Interfaces
Kay N. Wojtowicz, Maria E. Cabrera

Mosu Buddy: Mourning Support Robot
Sebastian Chion, Itala Latorre, Karol Surco, Roberto Raez

Cogui: Interactive social robot for autism spectrum disorder children
Adrian Anhuaman, Carlos Granados, William Meza, Roberto Raez
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How Did We Miss This? A Case Study on Unintended Biases in 
Robot Social Behavior

Dancing with the Nonhuman: A Feminist, Embodied, Material 
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Nature-Robot Interaction
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The Eye of the Robot Beholder: Ethical 
Risks of Representation, Recognition, and 
Reasoning over Identity Characteristics in 
Human-Robot Interaction

118

Tom Williams - Colorado School of Mines

ALT.HRI

ABSTRACT
Significant segments of the HRI literature rely on or promote the ability to reason about 
human identity characteristics, including age, gender, and cultural background. However, 
attempting to handle identity characteristics raises a number of critical ethical concerns, 
especially given the spatiotemporal dynamics of these characteristics. In this paper I question 
whether human identity characteristics can and should be represented, recognized, or 
reasoned about by robots, with special attention paid to the construct of race, due to its 
relative lack of consideration within the HRI community. As I will argue, while there are a 
number of well-warranted reasons why HRI researchers might want to enable robotic 
consideration of identity characteristics, these reasons are outweighed by a number of key 
ontological, perceptual, and deployment-oriented concerns. This argument raises troubling 
questions as to whether robots should even be able to understand or generate descriptions of 
people, and how they would do so while avoiding these ethical concerns. Finally, I conclude 
with a discussion of what this means for the HRI community, in terms of both algorithm and 
robot design, and speculate as to possible paths forward.



Creative AI for HRI Design 
Explorations
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Marius Hoggenmueller - The University of Sydney
Maria Luce Lupetti - Delft University of Technology
Willem van der Maden - TU Delft
Kazjon Grace - The University of Sydney

ALT.HRI

ABSTRACT
Design fixation, a phenomenon describing designers' adherence to pre-existing ideas or 
concepts that constrain design outcomes, is particularly prevalent in human-robot interaction 
(HRI), for example, due to collectively held and stabilised imaginations of what a robot 
should look like or behave. In this paper, we explore the contribution of creative AI tools to 
overcome design fixation and enhance creative processes in HRI design. In a four weeks long 
design exploration, we used generative text-to-image models to ideate and visualise robotic 
artefacts and robot sociotechnical imaginaries. We exchanged results along with reflections 
through a digital postcard format. We demonstrate the usefulness of our approach to 
imagining novel robot concepts, surfacing existing assumptions and robot stereotypes, and 
situating robotic artefacts in context. We discuss the contribution to designerly HRI practices 
and conclude with lessons learnt for using creative AI tools as an emerging design practice in 
HRI research and beyond.



Borrowing, Poking and Entangling. 
In Search of Shared Spaces Between 
Science and Technology Studies and 
Human-Robot Interaction

120

Anna Dobrosovestnova - TU Wien
Jesse de Pagter - TU Wien
Astrid Weiss - TU Wien

ALT.HRI

ABSTRACT
In this paper, we reflect on the disciplinary foundations and dominant practices in the field of 
Human-Robot Interaction (HRI) from the perspective of our own experience of working 
interdisciplinarily and drawing on colleagues' ongoing work that transcends disciplinary 
boundaries. As a part of this reflection, we explore possibilities for the field's theoretical and 
methodological expansion, which we contend is needed, given the rapid expansion of robotic 
technologies in the real world settings. We argue the field of science and technology studies 
(STS) can be a valuable collaborator and contributor in the process of negotiating 
disciplinary boundaries of HRI and advancing the field beyond common narratives of 
technological solutionism and determinism. We frame STS as a field with a strong tradition of 
studying social and political embeddedness of science and technology, and how these are 
co-constitutive and co-emergent. STS also investigates the roles and responsibility different 
actors share in this process. To further explore how the interfacing between STS and HRI can 
be enacted, we sketch out three modes of interdisciplinary collaboration we call i) Borrowing, 
ii) Poking and iii) Entangling. We argue that each of these modes comes with advantages, 
disadvantages and challenges. In the conclusion, we engage the notions of "thinking with 
care'' and disciplinary reflexivity, as an invitation to fellow scholars to consider which 
disciplinary assumptions are brought to the table when enacting different modes of 
interfacing between HRI and STS, and how these are entangled with the goals and (desired) 
outcomes of research practices.



How Did We Miss This? A Case 
Study on Unintended Biases in 
Robot Social Behavior

121

Maria T. Parreira - KTH Royal Institute of Technology
Sarah Gillet - KTH Royal Institute of Technology
Katie Winkle - Uppsala University
Iolanda Leite - KTH Royal Institute of Technology

ALT.HRI

ABSTRACT
With societies growing more and more conscious of human social biases that are implicit in 
most of our interactions, the development of automated robot social behavior is failing to 
address these issues as more than just an afterthought. In the present work, we describe how 
we unintentionally implemented robot listener behavior that was biased toward the gender of 
the participants, while following typical design procedures in the field. In a post-hoc analysis 
of data collected in a between-subject user study (n=60), we find that both a rule-based and 
a deep learning-based listener behavior models produced a higher number of backchannels 
(listener feedback, through nodding or vocal utterances) if the participant identified as a 
male. We investigate the cause of this bias in both models and discuss the implications of our 
findings. Further, we provide approaches that may be taken to address the issue of 
algorithmic fairness, and preventative measures to avoid the development of biased social 
robot behavior.



Dancing with the Nonhuman: A 
Feminist, Embodied, Material 
Inquiry into the Making of 
Human-Robot Relationships

122

Petra Gemeinboeck - Swinburne University of Technology
Rob Saunders - Leiden University

ALT.HRI

ABSTRACT
We propose that feminist reconceptualisations of agency and difference could dramatically 
expand our possibilities for both relating to robots in social scenarios and designing them as 
social agents. A performative approach to human-robot interaction favors the artefact's 
relational, participatory capacities over representational attributes to explore the 
meaning-making potential of human-machine couplings rather than the predefined meaning 
of an individual robotic agent. We discuss the feminist concepts of intra-action and diffraction 
and explore how they could expand our understanding of the workings of the interference 
patterns that characterize human-robot relationships. Our collaborative Machine Movement 
Lab project serves as a case study to look at the situated enactment of the subjects and 
objects that shape our human-robot relationships through the embodied lens of 
performance-making.



Nature-Robot Interaction

123

Pedro Reynolds-Cuéllar - Massachusetts Institute of Technology
Andrés F. Salazar-Gómez - Massachusetts Institute of Technology

ALT.HRI

ABSTRACT
Up until now, Human-Robot Interaction (HRI) has been largely defined by the influences 
both humans and robots exert on each other across various interaction modes. Robots follow 
human purpose and serve goals determined by humans with various degrees of agency. 
Humans act, respond, and adapt to robot behaviors while simultaneously advancing 
technology to increase robot's affordances. Abstracted by this dyad, HRI has left out the 
material background making this exchange possible: Nature. The current planetary crisis 
forces us to reconsider the importance of contextualizing HRI within a larger picture, and 
invites us to ask ourselves how this relationship can be better served by considering Nature as 
the driving agent in this binary relationship. In response to this reflection, we present a first 
attempt of a speculative paradigm in HRI: Nature-Robot Interaction. We discuss ethical and 
design underpinnings of this approach to HRI, introduce initial guiding principles, as well as 
examples of potential affordances, embodiments and interactions. While we begin in the 
realm of the speculative and recognize the infancy of our proposal, we invite the HRI 
community to it as a serious design principle moving forward.
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Towards Designing Companion Robots with the End in Mind
Waki Kamino

A Multimodal Teach-in Approach to the Pick-and-Place Problem in Human-Robot 
Collaboration
Niko Kleer, Maurice Rekrut, Julian Wolter, Tim Schwartz, Michael Feld

Exploring Human-Drone Collaboration Through Contact Improvisation
Nialah Jenae Wilson-Small, Louisa Pancoast, Kirstin Petersen, Shiri Azenkot

A Methodological Approach to Facilitate the Design of Flexible and Efficient 
Multi-Application Systems for HRC
Omar Elsarha, Debora Clever

Using a Social Robot as a Hotel Assessment Tool
Martina Lein, Melissa Donnermann, Sophia C. Steinhaeusser, Birgit Lugrin

Who to Teach a Robot to Facilitate Multi-party Social Interactions?
Jouh Yeong Chew, Keisuke Nakamura

Human Workload Evaluation of Drone Swarm Formation Control using Virtual 
Reality Interface
Chanun Asavasirikulkij, Muhammad Hanif

Low-latency Classification of Social Haptic Gestures Using Transformers
Qiaoqiao Ren, Yuanbo Hou, Tony Belpaeme

HighLight: Towards an Ambient Robotic Table as a Social Enabler
Alessandro Cabrio, Negin Hashmati, Philip Rabia, Liina Tumma, Hugo Wärnberg, Sjoerd 
Hendriks, Mohammad Obaid

Social Robotics meets Sociolinguistics: Investigating Accent Bias and Social Context in 
HRI
Mary Ellen Foster, Jane Stuart-Smith

Robotic Gaze Drives Attention, Even with No Visible Eyes
Lucas Morillo-Mendez, Felix T. Hallström, Oscar Martinez Mozos, Martien G.S. Schrooten

Tell Me About It: Adolescent Self-Disclosure with an Online Robot for Mental Health
Tony W. Li, Michael Murray, Zander Brumbaugh, Raida Karim, Hanna Lee, Maya 
Cakmak, Elin A. Björling

LBR-2
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Keep your distance! Assessing proxemics to virtual robots by caregivers.
Kim Klüber, Linda Onnasch

Trust Estimation for Autonomous Vehicles by Measuring Pedestrian Behavior in VR
Ryota Masuda, Shintaro Ono, Toshihiro Hiraoka, Yoshihiro Suda

Can a Robot’s Hand Bias Human Attention?
Giulia Scorza Azzarà, Joshua Zonca, Francesco Rea, Joo-Hyun Song, Alessandra Sciutti

How to Train Your Guide Dog: Wayfinding and Safe Navigation with Human-Robot 
Modeling
J. Taery Kim, Wenhao Yu, Jie Tan, Greg Turk, Sehoon Ha

A Multimodal Dataset for Robot Learning to Imitate Social Human-Human 
Interaction
Nguyen Tan Viet Tuyen, Alexandra L. Georgescu, Irene Di Giulio, Oya Celiktutan

The Impact of Robot’s Body Language on Customer Experience: An Analysis in a 
Cafe Setting
Nguyen Tan Viet Tuyen, Mateusz Adamski, Yuchen Wang, Shintaro Okazaki, Oya 
Celiktutan

Eye-Movement Dependency of Peripheral Visual Perception of Anthropomorphism 
Using an 80ms Robot Picture Stimulus
Kolja Kühnlenz

A Social Robot for Explaining Medical Tests and Procedures: An Exploratory Study in 
the Wild
Roel Boumans, Rene Melis, Tibor Bosse, Serge Thill

Formative Usability Evaluation of WiGlove – a home-based rehabilitation device for 
hand and wrist therapy after stroke
Vignesh Velmurugan, Luke Jai Wood, Farshid Amirabdollahian

Robotic Interventions for Learning (ROB-I-LEARN): Examining Social Robotics for 
Learning Disabilities through Business Model Canvas
Anshu Saxena Arora, Amit Arora, K. Sivakumar, John R. McIntyre

Will It Yield? Expectations on Automated Shuttle Bus Interactions With Pedestrians 
and Bicyclists
Sam Thellman, Erik Marsja, Anna Anund, Tom Ziemke

When Do Drivers Intervene In Autonomous Driving? Contrasting Drivers’ Perceived 
Risk Across Two Mobility Types
Aakriti Kumar, Kumar Akash, Shashank Mehrotra, Teruhisa Misu, Mark Steyvers

LBR-2
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The Answer lies in User Experience: Qualitative Comparison of US and South Korean 
Perceptions of In-home Robotic Pet Interactions
Ji-Yeong Oh, Casey C. Bennett

Development of a Wearable Robot that Moves on the User’s Arm to Provide Calming 
Interactions
Koji Kimura, Fumihide Tanaka

A Persuasive Robot that Alleviates Endogenous Smartphone-related Interruption
Hanyang Hu, Mengyu Chen, Ruhan Wang, Yijie Guo

Designing and Evaluating Interactive Tools for a Robot Hand Collection
Ramzi Abou Chahine, Sid Padmanabhuni, Pooyan Fazli, Hasti Seifi

Anomaly Detection for Dynamic Human-Robot Assembly
Fabian Schirmer, Philipp Kranz, Jan Schmitt, Tobias Kaupp

PLATYPUS: An Environment for End-User Development of Robot-Assisted Physical 
Training
Jose Pablo De La Rosa Gutierrez, Anders Stengaard Sørensen

Social Robots in Secondary Education: Can Robots Assist Young Adult Learners with 
Math Learning?
Aurea Bravo Perucho, Maryam Alimardani

Augmented Reality Safety Zone Configurations in Human-Robot Collaboration: A 
User Study
Yunus Emre Cogurcu, Steve Maddock

“Feeling Unseen”: Exploring the Impact of Adaptive Social Robots on User’s Social 
Agency During Learning
Hamzah Ziadeh, Caterina Ceccato, Jos Prinsen, Ethel Pruss, Anita Vrins, Hendrik Knoche, 
Maryam Alimardani

Crowdsourcing Task Traces for Service Robotics
David Porfirio, Allison Sauppé, Maya Cakmak, Aws Albarghouthi, Bilge Mutlu

Coming In! : Communicating Lane Change Intent in Autonomous Vehicles
Seonghee Lee, Nicholas Britten, Avram Block, Aryaman Pandya, Malte F Jung, Paul 
Schmitt

Multisensory Evaluation of Human-Robot Interaction in Retail Stores – The Effect of 
Mobile Cobots on Individuals’ Physical and Neurophysiological Responses
Yue Luo, Yuhao Chen, Boyi Hu

LBR-2
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Cat-E: A Social Robot Guiding Children’s Activities with AI Art Generator
Pooja Malvi, Hee Rin Lee

What does it mean to anthropomorphize robots? Food for thought for HRI research
Samia Cornelius Bhatti, Lionel Peter Robert

“Sorry” Says the Robot: The Tendency to Anthropomorphize and Technology Affinity 
Affect Trust in Repair Strategies after Error
Johannes Maria Kraus, Julia Merger, Felix Gröner, Jessica Pätz

Mixed Reality-based Exergames for Upper Limb Robotic Rehabilitation
Nadia Vanessa Garcia Hernandez, Stefano Buccelli, Matteo Laffranchi, Lorenzo De 
Michieli

Body Gesture Recognition to Control a Social Mobile Robot
Javier Laplaza, Ramon Romero, Alberto Sanfeliu, Anais Garrell

Co-design of a Social Robot for Distraction in the Paediatric Emergency Department
Mary Ellen Foster, Patricia Candelaria, Lauren J Dwyer, Summer Hudson, Alan Lindsay, 
Fareha Nishat, Mykelle Pacquing, Ronald P. A. Petrick, Andres Alberto Ramirez Duque, 
Jennifer Stinson, Frauke Zeller, Samina Ali

Utilizing Prior Knowledge to Improve Automatic Speech Recognition in Human-Robot 
Interactive Scenarios
Pradip Pramanick, Chayan Sarkar

Chaos to Control: Human Assisted Scene Inspection
Ayesha Jena, Elin Anna Topp

Hey Robot, Can You Help Me Feel Less Lonely?
Aike C. Horstmann

Towards Online Adaptation for Autonomous Household Assistants
Benjamin A. Newman, Christopher Jason Paxton, Kris Kitani, Henny Admoni

What Skin Is Your Robot In? Co-Design of a Personalizable Robot for People Living 
with Depression
Sawyer Collins, Daniel Hicks, Zachary Henkel, Kenna Baugus Henkel, Jennifer A. Piatt, 
Cindy L. Bethel, Selma Sabanovic

Towards a Computational Approach for Proactive Robot Behaviour in Assistive Tasks
Ilenia Cucciniello, Antonio Andriella, Silvia Rossi

LBR-2
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L2 Vocabulary Learning Through Lexical Inferencing Stories With a Social Robot
Hoi Ki Tang, Matthijs Smakman, Mirjam De Haas, Rianne Van Den Berghe

Collaboration with Highly Automated Vehicles via Voice Interaction and Augmented 
Reality: A VR-Based Study
Johan Fagerlönn, Yanqing Zhang, Lina Orrell, Hanna Rönntoft

Human Gesture Recognition with a Flow-based Model for Human Robot Interaction
Lanmiao Liu, Chuang Yu, Siyang Song, Zhidong Su, Adriana Tapus

Understanding Differences in Human-Robot Teaming Dynamics between Deaf/Hard 
of Hearing and Hearing Individuals
A’Di Dust, Carola Gonzalez-Lebron, Shannon Connell, Saurav Singh, Reynold Bailey, 
Cecilia Ovesdotter Alm, Jamison Heard

Perception-Intention-Action Cycle as a Human Acceptable Way for Improving 
Human-Robot Collaborative Tasks
J. E. Domínguez-Vidal, Nicolás Rodríguez, Alberto Sanfeliu

Comparison of attitudes towards robots of different population samples in Norway
Marten Bloch, Alexandra Fernandes

Evaluating Kinect, OpenPose and BlazePose for Human Body Movement Analysis on 
a Low Back Pain Physical Rehabilitation Dataset
Aleksa Marusic, Sao Mai Nguyen, Adriana Tapus

Out of Sight, Out of Mind? Investigating People’s Assumptions About Object 
Permanence in Self-Driving Cars
Sam Thellman, Aksel Holmgren, Max Pettersson, Tom Ziemke

In the Eyes of the Beheld: Do People Think That Self-Driving Cars See What Human 
Drivers See?
Sam Thellman, Max Pettersson, Aksel Holmgren, Tom Ziemke

Lessons from a robot asking for directions in-the-wild
Claire Liang, Andy Elliot Ricci, Malte F Jung, Hadas Kress-Gazit

Social Robots to Encourage Play for Children with Disabilities: Learning Perceived 
Requirements and Barriers from Family Units
Raquel Thiessen, Minoo Dabiri, Denise Y. Geiskkovitch, Jacquie Ripat, James Everett Young

LBR-2
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Towards Improved Replicability of Human Studies in Human-Robot Interaction: 
Recommendations for Formalized Reporting
Shelly Bagchi, Patrick Holthaus, Gloria Beraldo, Emmanuel Senft, Daniel Hernandez 
Garcia, Zhao Han, Suresh Kumaar Jayaraman, Alessandra Rossi, Connor Esterwood, 
Antonio Andriella, Paul Pridham

TIP: A Trust Inference and Propagation Model in Multi-Human Multi-Robot Teams
Yaohui Guo, X. Jessie Yang, Cong Shi

More Than a Number: A Multi-dimensional Framework For Automatically Assessing 
Human Teleoperation Skill
Emily Jensen, Bradley Hayes, Sriram Sankaranarayanan

M-OAT Shared Meta-Model Framework for Effective Collaborative Human-Autonomy 
Teaming
Audrey L. Aldridge, Cindy L. Bethel

An Expressive Robotic Table to Enhance Social Interactions
Jonte Herben, Elin Högman Möller, Johanna Penner, Kevin Pham, Max Viklund, Sjoerd 
Hendriks, Mohammad Obaid

Human-Drone Interaction: Interacting with People Smoking in Prohibited Areas
Yermakhan Kassym, Saparkhan Kassymbekov, Kamila Zhumakhanova, Anara Sandygulova

Montessori-based Design of Long-term Child-Robot Interaction for Alphabet 
Learning
Nurziya Oralbayeva, Aida Amirova, Zhansaule Telisheva, Aida Zhanatkyzy, Arna 
Aimysheva, Anara Sandygulova

Ikigai Robots: Designing for Direct Benefits to Older Adults and Indirect Benefits to 
Caregivers
Natasha Randall, Waki Kamino, Arinah Karim, Wei-Chu Chen, Long-Jing Hsu, Katherine 
M. Tsui, Selma Šabanović

Robot-Assisted Word-to-Picture Matching Game for Language Learning
Ilyas Issa, Symbat Nurgazy, Maksat Madeniyetov, Anara Sandygulova

Technical Transparency for Robot Navigation through AR Visualizations
Leonie Dyck, Helen Beierling, Robin Helmert, Anna-Lisa Vollmer

A Controllable and Repeatable Method to Study Perceptual and Motor Adaptation 
in Human-Robot Interaction
Matilde Antonj, Joshua Zonca, Francesco Rea, Alessandra Sciutti
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Balancing flexibility and precision in robot-assisted feeding
Ethan Gordon

Adaptive Robotic Mental Well-being Coaches
Minja Axelsson, Micol Spitale, Hatice Gunes

Measuring Trust in Children’s Speech: Towards Responsible Robot-Supported 
Information Search
Ella Velner

Enabling Human-like Language-Capable Robots Through Working Memory
Rafael Sousa Silva, Tom Williams

Aligning Robot Behaviors with Human Intents by Exposing Learned Behaviors and 
Resolving Misspecifications
Serena Booth

Supporting End-Users in Programming Collaborative Robots
Gopika Ajaykumar

Longitudinal Proactive Robot Assistance
Maithili Patel

Robot Sound-in-Interaction
Hannah Pelikan

Investigating the Potential of Life-like Haptic Cues for Socially Assistive Care Robots
Jacqueline Borgstedt
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Toaster Bot: Designing for Utility and Enjoyability in the Kitchen Space
Meryl Ye, Wen-Ying Lee, Johan Michalove, Jessie Wong

Melodica: An Affordable Music Companion
Mary Hewitt, Miss Teresa Rodríguez Muñoz, Guanyu Huang

Cogui: Interactive Social Robot for Autism Spectrum Disorder Children: A Wonderful 
Partner for ASD Children
Adrian Anhuaman, Carlos Alberto Granados Ybarra, William Alexander Meza Alburqueque, 
Mr Roberto Alejandro Raez Pereyra

ALH-E: A Deformable and Flexible Robot that provides Tangible Interaction for Pain 
Communication
Dongyoon Kim, Yun SeungHo, Yoonjoung Kwak Byoung Hern Kim, Dr. Hui Sung Lee

BeeBot: A Robot that Help Children Manage Their Blood Glucose in a Friendly Way
Mrs Abigail Yadday Osorio Villavicencio, Sebastian Rony Caballa Barrientos

CHIBO: A Robot Design for Parent-child Feeding Scenario
Jing Wang, Hanxuan Li, Yahan Xie, Jing Huang, Hanhui Yang

Mosu Buddy: Mourning Support Robot
Sebastian Alberto Chion Alvarado, Itala Valeria Latorre Dueñas, Karol Viviana Surco 
Víncula, Mr Roberto Alejandro Raez Pereyra

Carla – Making Transport Hubs Accessible
Mr Abishek Girish, Suchithra Selladurai, Vidhya Sagar Murugan, Ms Viboosithasri N S

Pet Whale Robot Reminds Asthmatic Children of Medication
Dian Lv, Zhong Jiancheng, Zhiyao Ma, Jirui Liu

Smart Transformer Health Monitoring System
Mr. Ali Ahmed

An Affordable MathBot: Let’s play!
Maria Insuasty

GratiBot: Enhancing Relationships of Caregivers and Older Adult Care Recipients 
through Gratitude
Long-Jing Hsu, Long-Yuan Hsu

Social Bots that Bring a Strong Presence to Remote Participants
Siran Ma, Qingyu Hu, Yanran Chen Zhilong Zhao, Houze Li
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Haru He’s Here to Help!: A Demonstration of Implementing Comedic Rapid Turn-taking 
for a Social Robot
Matthew Aylett, Andrea Carmantini, Christoper Pidcock, Eric Nichols, Randy Gomez, Sarah 
Rose Siskind

Open-source Natural Language Processing on the PAL Robotics ARI social robot
Séverin Lemaignan, Sara Cooper, Raquel Ros, Lorenzo Ferrini, Antonio Andriella, Aina Irisarri

I’m a Robot, Hear Me Speak!
Emma Hughson, Paige Tuttösí, Akihiro Matsufuji, Chuxuan Zhang, Angelica Lim
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09:30 - 09:50
Toyota Research Institute
Presenter: Sarah Cohen, UX Researcher, Toyota Research Institute

09:50 - 10:10
Furhat
Presenter: Gabriel Skantze, co-founder and chief scientist, Furhat Robotics and Professor at 
KTH Royal Institute of Technology Stockholm, Sweden.

10:10 - 10:20
LuxAI
Presenter: Sviatlana Höhn, LuxAI
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Ericka Johnson
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Abstract

Feminism is more than (and often not even) an interest in women’s issues. For 
our robotics research, we use feminist theory as an analytical toolbox, filled with 
terms and insights to make visible and probe questions of power, 
representation, and expectations about and between humans and robots in the 
entangled encounters produced by social robots. Some of these questions are 
related to gender. Feminist theory gives us a vocabulary to talk about the 
materiality of robots, but also their positioning in our social encounters, real 
and imaginary… and how they position us, the users, in those encounters. This 
keynote will present some of the theoretical insights from feminism and 
intersectionality that we have found useful & generative; discuss how and where 
we apply them to our studies of social robots; and reflect on our experiences 
using these concepts to teach engineering students.

Keywords: Gender, Social robots, feminist robotics, intersectionality, social
theory
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Biography

Ericka Johnson is a professor of gender and society 
at Linköping University, Sweden, and a member of 
the Royal Swedish Academy of Sciences. She has an 
interdisciplinary background in sociology, gender 
studies, and science & technology studies.

Her work explores how technologies of the body 
refract discourses, articulate silent understandings, 
highlight cultural values, and make tangible social 
norms, with a particular interest for technologies of
the digital body, from medical simulators to care 
robots. She is the author of several monographs and 
anthologies, including: A Cultural Biography of the 
Prostate (MIT Press 2021) Refracting through 
Technology (Routledge 2019), and Gendering Drugs: 
Feminist Studies of Pharmaceuticals (Palgrave 2018). 
Together with Dr. Katherine Harrison and professor 
Ginevra Castellano, she is leading an interdisciplinary 
research project on the ethics and social 
consequences of AI and caring robots, funded by 
WASP-HS.
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PAPERS

Challenges in Designing a Fully Autonomous Socially Assistive 
Robot for People with Parkinson’s Disease

Personality Traits for a Social Mediator Robot Encouraging Elderly 
Self-Disclosure on Loss Experiences

Social Robot Co-Design Canvases: A Participatory Design 
Framework

Emerging Roles for Social Robots in Rehabilitation: Current 
Directions

Planning to Minimize the Human Muscular Effort during Forceful 
Human-Robot Collaboration



Challenges in Designing a Fully 
Autonomous Socially Assistive 
Robot for People with Parkinson’s 
Disease

145

Jason R. Wilson - Northwestern University
Linda Tickle-Degnen - Tufts University
Matthias Scheutz - Tufts University

THRI

ABSTRACT
Assistive robots are becoming an increasingly important application platform for research in 
robotics, AI, and HRI, as there is a pressing need to develop systems that support the elderly 
and people with disabilities, with a clear path to market. Yet, what remains unclear is whether 
current autonomous systems are already up to the task or whether additional HRI work is 
needed to make these systems acceptable and useful.

In this article, we report our efforts of developing and evaluating an architecture for a fully 
autonomous robot designed to assist older adults with Parkinson’s disease (PD) in sorting 
their medications. The main goal for the robot is to aid users in a manner that maintains the 
autonomy of the user by providing cognitive and social support with varying levels of 
assistance. We first evaluated the robot with subjects drawn from a pool of university 
students, which is common practice in experimental work in psychology and HRI. As the 
results were very positive, we followed up with an evaluation using people with Parkinson’s 
disease, who surprisingly had mostly negative outcomes. We thus report our analysis of the 
differences in the evaluations and discuss the challenges for HRI posed by the sources of the 
negative evaluations: (1) designing a robot to adapt to the many routines the participants use 
at home, (2) unique needs of participants with PD not present in student participants, and 
(3) the role of familiar technologies in designing and evaluating a new technology. While it is 
unlikely, given the current state of technology, that fully autonomous assistive robots for older 
adults will be available in the near term, we believe that our work exposes a critical need in 
HRI to involve the target population as early as possible in the design process.



Personality Traits for a Social 
Mediator Robot Encouraging 
Elderly Self-Disclosure on Loss 
Experiences

146

Yohei Noguchi - University of Tsukuba
Hiroko Kamide - Nagoya University
Fumihide Tanaka - University of Tsukuba

THRI

ABSTRACT
To prevent elderly people from being socially isolated, encouraging their self-disclosure takes 
an important role. We discuss a use case of social robots in which they are deployed as 
mediators for humans that intermediate remote communication between elderly people and 
their family members or friends. The goal of this article is to present a design guideline for 
such social mediator robots based on results obtained from two studies in which a total of 741 
elderly people participated. In study 1, we explored topics in dialogues and found that a social 
mediator robot could well encourage the self-disclosure of the elderly people, particularly in 
topics of which they usually feel resistance in talking to others (e.g., loss experiences). Thus, we 
confirmed the feasibility of the social mediator robot. Study 2 pursued the effective 
personality traits of the social mediator robot. We re-investigated a well-studied research 
question of matching robot personality to the user. The results provided more detailed 
knowledge as to similarity-attraction/repulsion than had been reported previously. Finally, 
design recommendations were discussed by considering the personality traits of the elderly 
users as well.



Social Robot Co-Design Canvases: 
A Participatory Design Framework
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Minja Axelsson - University of Cambridge, INESC-ID
Raquel Oliveira - INESC-ID, Iscte-University Institute of Lisbon (CIS-IUL)
Mattia Racca - Idiap Research Institute
Ville Kyrki - Aalto University

THRI

ABSTRACT
Design teams of social robots are often multidisciplinary, due to the broad knowledge from 
different scientific domains needed to develop such complex technology. However, tools to 
facilitate multidisciplinary collaboration are scarce. We introduce a framework for the 
participatory design of social robots and corresponding canvas tool for participatory design. 
The canvases can be applied in different parts of the design process to facilitate 
collaboration between experts of different fields, as well as to incorporate prospective users of 
the robot into the design process. We investigate the usability of the proposed canvases with 
two social robot design case studies: a robot that played games online with teenage users 
and a librarian robot that guided users at a public library. We observe through participants’ 
feedback that the canvases have the advantages of (1) providing structure, clarity, and a 
clear process to the design; (2) encouraging designers and users to share their viewpoints to 
progress toward a shared one; and (3) providing an educational and enjoyable design 
experience for the teams.



Emerging Roles for Social Robots 
in Rehabilitation: Current 
Directions

148

Allison Langer - University of Pennsylvania
Shelly Levy-Tzedek - Ben-Gurion University of the Negev, University of 
Freiburg

THRI

ABSTRACT
Insights from social and cognitive neuroscience should inform the design of socially assistive 
robots for neurorehabilitation as novel roles emerge for them in human-human interactions.



Planning to Minimize the Human 
Muscular Effort during Forceful 
Human-Robot Collaboration
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Luis F. C. Figueredo - Technical University of Munich (TUM)
Rafael De Castro Aguiar - University of Leeds
Lipeng Chen - Tencent Robotics X Lab
Thomas C. Richards - University of Leeds
Samit Chakrabarty - University of Leeds
Mehmet Dogar - University of Leeds

THRI

ABSTRACT
This work addresses the problem of planning a robot configuration and grasp to position a 
shared object during forceful human-robot collaboration, such as a puncturing or a cutting 
task. Particularly, our goal is to find a robot configuration that positions the jointly 
manipulated object such that the muscular effort of the human, operating on the same 
object, is minimized while also ensuring the stability of the interaction for the robot. This raises 
three challenges. First, we predict the human muscular effort given a human-robot combined 
kinematic configuration and the interaction forces of a task. To do this, we perform task-space 
to muscle-space mapping for two different musculoskeletal models of the human arm. Second, 
we predict the human body kinematic configuration given a robot configuration and the 
resulting object pose in the workspace. To do this, we assume that the human prefers the 
body configuration that minimizes the muscular effort. And third, we ensure that, under the 
forces applied by the human, the robot grasp on the object is stable and the robot joint 
torques are within limits. Addressing these three challenges, we build a planner that, given a 
forceful task description, can output the robot grasp on an object and the robot configuration 
to position the shared object in space. We quantitatively analyze the performance of the 
planner and the validity of our assumptions. We conduct experiments with human subjects to 
measure their kinematic configurations, muscular activity, and force output during 
collaborative puncturing and cutting tasks. The results illustrate the effectiveness of our 
planner in reducing the human muscular load. For instance, for the puncturing task, our 
planner is able to reduce muscular load by 69.5% compared to a user-based selection of 
object poses.
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PAPERS

Interactive Policy Shaping for Human-Robot Collaboration with 
Transparent Matrix Overlays

Impacts of Robot Learning on User Attitude and Behavior

Multiperspective Teaching of Unknown Objects via 
Shared-gaze-based Multimodal Human-Robot Interaction

People Dynamically Update Trust When Interactively Teaching 
Robots

SIRL: Similarity-based Implicit Representation Learning

Transfer Learning of Human Preferences for Proactive Robot 
Assistance in Assembly Tasks

Sketching Robot Programs On the Fly

Lively: Enabling Multimodal, Lifelike, and Extensible Real-time Robot 
Motion

Nudging or Waiting? Automatically Synthesized Robot Strategies for 
Evacuating Noncompliant Users in an Emergency Situation



Interactive Policy Shaping for 
Human-Robot Collaboration with 
Transparent Matrix Overlays

152

Jake Brawer - Yale University
Debasmita Ghose - Yale University
Kate Candon - Yale University
Meiying Qin - Yale University
Alessandro Roncone - University of Colorado
Marynel Vázquez - Yale University
Brian Scassellati - Yale University

THEME: TECHNOLOGIES - BEST PAPER NOMINEE

ABSTRACT
One important aspect of effective human--robot collaborations is the ability for robots to 
adapt quickly to the needs of humans. While techniques like deep reinforcement learning 
have demonstrated success as sophisticated tools for learning robot policies, the fluency of 
human-robot collaborations is often limited by these policies' inability to integrate changes to 
a user's preferences for the task. To address these shortcomings, we propose a novel approach 
that can modify learned policies at execution time via symbolic if-this-then-that rules 
corresponding to a modular and superimposable set of low-level constraints on the robot's 
policy. These rules, which we call Transparent Matrix Overlays, function not only as succinct 
and explainable descriptions of the robot’s current strategy but also as an interface by which 
a human collaborator can easily alter a robot's policy via verbal commands. We demonstrate 
the efficacy of this approach on a series of proof-of-concept cooking tasks performed in 
simulation and on a physical robot.



Impacts of Robot Learning on User 
Attitude and Behavior

153

Nina Moorman - Georgia Institute of Technology
Erin Hedlund-Botti - Georgia Institute of Technology
Mariah Schrum - Georgia Institute of Technology
Manisha Natarajan - Georgia Institute of Technology
Matthew C. Gombolay - Georgia Institute of Technology

THEME: STUDIES

ABSTRACT
With an aging population and a growing shortage of caregivers, the need for in-home robots 
is increasing. However, it is intractable for robots to have all functionalities pre-programmed 
prior to deployment. Instead, it is more realistic for robots to engage in supplemental, on-site 
learning about the user’s needs and preferences. Such learning may occur in the presence of 
or involve the user. We investigate the impacts on end-users of in situ robot learning through 
a series of human-subjects experiments. We examine how different learning methods influence 
both in-person and remote participants’ perceptions of the robot. While we find that the 
degree of user involvement in the robot’s learning method impacts perceived 
anthropomorphism (p = .001), we find that it is the participants’ perceived success of the 
robot that impacts the participants’ trust in (p < .001) and perceived usability of the robot (p 
< .001) rather than the robot’s learning method. Therefore, when presenting robot learning, 
the performance of the learning method appears more important than the degree of user 
involvement in the learning. Furthermore, we find that the physical presence of the robot 
impacts perceived safety (p < .001), trust (p < .001), and usability (p < .014). Thus, for 
tabletop manipulation tasks, researchers should consider the impact of physical presence on 
experiment participants.



Multiperspective Teaching of 
Unknown Objects via 
Shared-gaze-based Multimodal 
Human-Robot Interaction

154

Daniel Weber - University of Tübingen
Wolfgang Fuhl - University of Tübingen
Enkelejda Kasneci - Technical University of Munich
Andreas Zell - University of Tübingen

THEME: SYSTEMS

ABSTRACT
For successful deployment of robots in multifaceted situations, an understanding of the robot 
for its environment is indispensable. With advancing performance of state-of-the-art object 
detectors, the capability of robots to detect objects within their interaction domain is also 
enhancing. However, it binds the robot to a few trained classes and prevents it from adapting 
to unfamiliar surroundings beyond predefined scenarios. In such scenarios, humans could 
assist robots amidst the overwhelming number of interaction entities and impart the requisite 
expertise by acting as teachers. We propose a novel pipeline that effectively harnesses human 
gaze and augmented reality in a human-robot collaboration context to teach a robot novel 
objects in its surrounding environment. By intertwining gaze (to guide the robot's attention to 
an object of interest) with augmented reality (to convey the respective class information) we 
enable the robot to quickly acquire a significant amount of automatically labeled training 
data on its own. Training in a transfer learning fashion, we demonstrate the robot's capability 
to detect recently learned objects and evaluate the influence of different machine learning 
models and learning procedures as well as the amount of training data involved. Our 
multimodal approach proves to be an efficient and natural way to teach the robot novel 
objects based on a few instances and allows it to detect classes for which no training dataset 
is available. In addition, we make our dataset publicly available to the research community, 
which consists of RGB and depth data, intrinsic and extrinsic camera parameters, along with 
regions of interest.



People Dynamically Update Trust 
When Interactively Teaching 
Robots

155

Vivienne Bihe Chi - Brown University
Bertram F. Malle - Brown University

THEME: STUDIES

ABSTRACT
Human-robot trust research often measures people’s trust in robots in individual scenarios. 
However, humans may update their trust dynamically as they continuously interact with a 
robot. In a well-powered study (n = 220), we investigate the trust updating process across a 
15-trial interaction. In a novel paradigm, participants act in the role of teacher to a simulated 
robot on a smartphone-based platform, and we assess trust at multiple levels (momentary 
trust feelings, perceptions of trustworthiness, and intended reliance). Results reveal that 
people are highly sensitive to the robot's learning progress trial by trial: they take into account 
both previous-task performance, current-task difficulty, and cumulative learning across 
training. More integrative perceptions of robot trustworthiness steadily grow as people gather 
more evidence from observing robot performance, especially of faster-learning robots. 
Intended reliance on the robot in novel tasks increased only for faster-learning robots.



SIRL: Similarity-based Implicit 
Representation Learning
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Andreea Bobu - University of California Berkeley
Yi Liu - University of California Berkeley
Rohin Shah - DeepMind Research
Daniel S. Brown - University of California, Berkeley
Anca D. Dragan - University of California, Berkeley

THEME: TECHNOLOGIES

ABSTRACT
When robots learn reward functions using high capacity models that take raw state directly 
as input, they need to both learn a representation for what matters in the task --- the task 
"features" --- as well as how to combine these features into a single objective. If they try to do 
both at once from input designed to teach the full reward function, it is easy to end up with a 
representation that contains spurious correlations in the data, which fails to generalize to new 
settings. Instead, our ultimate goal is to enable robots to identify and isolate the causal 
features that people actually care about and use when they represent states and behavior. 
Our idea is that we can tune into this representation by asking users what behaviors they 
consider similar: behaviors will be similar if the features that matter are similar, even if 
low-level behavior is different; conversely, behaviors will be different if even one of the 
features that matter differs. This, in turn, is what enables the robot to disambiguate between 
what needs to go into the representation versus what is spurious, as well as what aspects of 
behavior can be compressed together versus not. The notion of learning representations 
based on similarity has a nice parallel in contrastive learning, a self-supervised representation 
learning technique that maps visually similar data points to similar embeddings, where 
similarity is defined by a designer through data augmentation heuristics. By contrast, in order 
to learn the representations that people use, so we can learn their preferences and objectives, 
we use their definition of similarity. In simulation as well as in a user study, we show that 
learning through such similarity queries leads to representations that, while far from perfect, 
are indeed more generalizable than self-supervised and task-input alternatives.



Transfer Learning of Human 
Preferences for Proactive Robot 
Assistance in Assembly Tasks

157

Heramb Nemlekar - University of Southern California
Neel Dhanaraj - University of Southern California
Angelos Guan - University of Southern California
Satyandra K. Gupta - University of Southern California
Stefanos Nikolaidis - University of Southern California

THEME: SYSTEMS - BEST PAPER NOMINEE

ABSTRACT
We focus on enabling robots to proactively assist humans in assembly tasks by adapting to 
their preferred sequence of actions. Much work on robot adaptation requires human 
demonstrations of the task. However, human demonstrations of real-world assemblies can be 
tedious and time-consuming. Thus, we propose learning human preferences from 
demonstrations in a shorter, canonical task to predict user actions in the actual assembly task. 
The proposed system uses the preference model learned from the canonical task as a prior 
and updates the model through interaction when predictions are inaccurate. We evaluate the 
proposed system in simulated assembly tasks and in a real-world human-robot assembly study 
and we show that both transferring the preference model from the canonical task, as well as 
updating the model online, contribute to improved accuracy in human action prediction. This 
enables the robot to proactively assist users, significantly reduce their idle time, and improve 
their experience working with the robot, compared to a reactive robot.



Sketching Robot Programs On the 
Fly

158

David Porfirio - Naval Research Laboratory
Laura Stegner - University of Wisconsin–Madison
Maya Cakmak - University of Washington
Allison Sauppé - University of Wisconsin–La Crosse
Aws Albarghouthi - University of Wisconsin–Madison
Bilge Mutlu - University of Wisconsin–Madison

THEME: SYSTEMS

ABSTRACT
Service robots for personal use in the home and the workplace require end-user development 
solutions for swiftly scripting robot tasks as the need arises. Many existing solutions preserve 
ease, efficiency, and convenience through simple programming interfaces or by restricting task 
complexity. Others facilitate meticulous task design but often do so at the expense of 
simplicity and efficiency. There is a need for robot programming solutions that reconcile the 
complexity of robotics with the on-the-fly goals of end-user development. In response to this 
need, we present a novel, multimodal, and on-the-fly development system, Tabula. Inspired by 
a formative design study with a prototype, Tabula leverages a combination of spoken 
language for specifying the core of a robot task and sketching for contextualizing the core. 
The result is that developers can script partial, sloppy versions of robot programs to be 
completed and refined by a program synthesizer. Lastly, we demonstrate our anticipated use 
cases of Tabula via a set of application scenarios.



Lively: Enabling Multimodal, 
Lifelike, and Extensible Real-time 
Robot Motion
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Andrew Schoen - University of Wisconsin-Madison
Dakota Sullivan - University of Wisconsin - Madison
Ze Dong Zhang - University of Wisconsin - Madison
Daniel Rakita - Yale University
Bilge Mutlu - University of Wisconsin-Madison

THEME: SYSTEMS - BEST PAPER NOMINEE

ABSTRACT
Robots designed to interact with people in collaborative or social scenarios must move in 
ways that are consistent with the robot's task and communication goals. However, combining 
these goals in a naïve manner can result in mutually exclusive solutions, or infeasible or 
problematic states and actions. In this paper, we present Lively, a framework which supports 
configurable, real-time, task-based and communicative or socially-expressive motion for 
collaborative and social robotics across multiple levels of programmatic accessibility. Lively 
supports a wide range of control methods (i.e. position, orientation, and joint-space goals), 
and balances them with complex procedural behaviors for natural, lifelike motion that are 
effective in collaborative and social contexts. We discuss the design of three levels of 
programmatic accessibility of Lively, including a graphical user interface for visual design 
called LivelyStudio, the core library Lively for full access to its capabilities for developers, and 
an extensible architecture for greater customizability and capability.



Nudging or Waiting? Automatically 
Synthesized Robot Strategies for 
Evacuating Noncompliant Users in 
an Emergency Situation

160

Yuhan Hu - Cornell University
Jin Ryu - Cornell University
David Gundana - Cornell University
Kirstin H. Petersen - Cornell University
Hadas Kress-Gazit - Cornell University
Guy Hoffman - Cornell University

THEME: STUDIES

ABSTRACT
Robots have the potential to assist in emergency evacuation tasks, but it is not clear how 
robots should behave to evacuate people who are not fully compliant, perhaps due to panic 
or other priorities in an emergency. In this paper, we compare two robot strategies: an 
actively nudging robot that initiates evacuation and pulls toward the exit and a passively 
waiting robot that stays around users and waits for instruction. Both strategies were 
automatically synthesized from a description of the desired behavior. We conduct a within 
participant study (?? = 20) in a simulated environment to compare the evacuation 
effectiveness between the two robot strategies. Our results indicate an advantage of the 
nudging robot for effective evacuation when being exposed to the evacuation scenario for the  
first time. The waiting robot results in lower efficiency, higher mental load, and more physical 
conflicts. However, participants like the waiting robots equally or slightly more when they 
repeat the evacuation scenario and are more familiar with the situation. Our qualitative 
analysis of the participants’ feedback suggests several design implications for future 
emergency evacuation robots.
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Illustrating Robot Movements



Investigating the Integration of 
Human-Like and Machine-Like 
Robot Behaviors in a Shared 
Elevator Scenario
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Danilo Gallo - Naver Labs Europe
Prescillia Leslie Bioche - Naver labs Europe
Jutta Katharina Willamowski - Naver Labs Europe
Tommaso Colombino - Naver Labs Europe
Shreepriya Gonzalez-Jimenez - Naver Labs Europe
Herve Poirier - Naver Labs Europe
Cecile Boulard - Naver Labs Europe

THEME: STUDIES - BEST PAPER NOMINEE

ABSTRACT
This paper examines the advantages and disadvantages of combining Human-Like and 
Machine-Like behaviors for a robot taking a shared elevator with a bystander as part of an 
office delivery service scenario. We present findings of an in-person wizard-of-oz experiment 
that builds on and implements behavior policies developed in a previous study. In this 
experiment, we found that the combination of Machine-Like and Human-Like behaviors was 
perceived as better than Human-Like behaviors alone. We discuss possible reasons and point 
to key capabilities that a socially competent robot should have to achieve better Human-Like 
behaviors in order to seamlessly negotiate a social encounter with bystanders in a shared 
elevator or similar scenario. We found that establishing and maintaining a shared 
transactional space is one of these key requirements.



Studying Mind Perception in Social 
Robotics Implicitly: The Need for 
Validation and Norming
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Tuğçe Nur Pekçetin - Middle East Technical University
Badel Barinal - Bilkent University
Jana Tunç - Middle East Technical University
Cengiz Acarturk - Jagiellonian University
Burcu A. Urgen - Bilkent University, UMRAM

THEME: THEORY & METHODS

ABSTRACT
The recent shift towards incorporating implicit measurements into the mind perception studies 
in social robotics has come along with its promises and challenges. The implicit tasks can go 
beyond the limited scope of the explicit tasks and increase the robustness of empirical 
investigations in human-robot interaction (HRI). However, designing valid and reliable implicit 
tasks requires norming and validating all stimuli to ensure no confounding factors interfere 
with the experimental manipulations. We conducted a lexical norming study to systematically 
explore the concepts suitable for an implicit task that measures mind perception induced by 
social robots. Two-hundred seventy-four participants rated an expanded and strictly selected 
list of forty mental capacities in two categories: Agency and Experience, and in two levels of 
capacities: High and Low. We used the partitioning around medoids algorithm as an 
objective way of revealing the clusters. We discussed the different clustering solutions in light 
of the previous findings. We consulted on frequency-based natural language processing 
(NLP) on the answers to the open-ended questions. The NLP analyses verified the 
significance of clear instructions and the presence of some common conceptualizations across 
dimensions. We proposed a systematic approach that encourages validation and norming 
studies, which will further improve the reliability and reproducibility of HRI studies.



Your Way Or My Way: Improving 
Human-Robot Co-Navigation 
Through Robot Intent and 
Pedestrian Prediction Visualisations

165

Xinyan Yu - The University of Sydney
Marius Hoggenmüller - The University of Sydney
Martin Tomitsch - The University of Sydney

THEME: DESIGNS

ABSTRACT
As mobile robots enter shared urban spaces, operating in close proximity to people, this raises 
new challenges in terms of how these robots communicate with passers-by. Following an 
iterative process involving expert focus groups (n=8), we designed an augmented reality 
concept that visualises the robot's navigation intent and the pedestrian's predicted path. To 
understand the impact of path visualisations on trust, sense of agency, user experience, and 
robot understandability, we conducted a virtual reality evaluation (n=20). We compared 
visualising both robot intent and pedestrian path prediction against just visualising robot 
intent and a baseline without augmentation. The presence of path visualisations resulted in a 
significant improvement of trust. Triangulation of quantitative and qualitative results further 
highlights the impact of pedestrian path prediction visualisation on robot understandability as 
it allows for exploratory interaction.
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THEME: STUDIES

ABSTRACT
Interactive intelligent systems are increasingly being deployed in safety critical contexts like 
Space Exploration. For humans to safely and successfully complete collaborative tasks with 
robots in these contexts, they must maintain Situational Awareness of their task context 
without being cognitively overloaded -- regardless of whether they are co-located with robots 
or interacting with them from a distance of thousands or millions of miles. In this paper, we 
present a novel autonomy design strategy we term Performative Autonomy, in which robots 
behave as if they have a lower level of autonomy than they are truly capable of (i.e., asking 
for advice they do not believe they truly need), for the sole purpose of maintaining 
interactants' Situational Awareness.In our first experiment (n=264), we begin by 
demonstrating that Performative Autonomy can increase Situational Awareness (SA) without 
overly increasing workload, and that this is true across tasks with different baseline levels of 
Mental Workload.In our second experiment (n=318), we consider cases where robots do not 
believe they need advice, but in fact have faulty perception or decision making capabilities. In 
this experiment, we only observed benefits to Performative Autonomy for specific types of 
questions, and only when there was significant cognitive load imposed by a secondary task; 
yet we observed uniform benefit on task performance for asking these types of questions 
regardless of task-imposed Mental workload.Our results from these two studies (total n=582) 
thus provide strong support for using this autonomy design strategy in future safety-critical 
missions as humanity explores the Moon, Mars, and beyond.
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THEME: TECHNOLOGIES
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ABSTRACT
Prior error management techniques often do not possess the versatility to appropriately 
address robot errors across tasks and scenarios. Their fundamental framework involves 
explicit, manual error management and implicit domain-specific information driven error 
management, tailoring their response for specific interaction contexts. We present a 
framework for approaching error-aware systems by adding implicit social signals as another 
information channel to create more flexibility in application. To support this notion, we 
introduce a novel dataset (composed of three data collections) with a focus on understanding 
natural facial action unit (AU) responses to robot errors during physical-based human-robot 
interactions---varying across task, error, people, and scenario. Analysis of the dataset reveals 
that, through the lens of error detection, using AUs as input into error management affords 
flexibility to the system and has the potential to improve error detection response rate. In 
addition, we provide an example real-time interactive robot error management system using 
the error-aware framework.
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THEME: DESIGNS

ABSTRACT
In efforts to disseminate research on human-robot interaction, many researchers use 
illustrations in the form of sketches, photographs, and 3D models of robot movements. These 
illustrations are not only useful for building on the research, but they also capture ways 
researchers think about robot movement. In this paper, we review papers from the ACM/IEEE 
International Conference on Human-Robot Interaction in which such illustrations are 
presented supplementary to the text. We analyse a total of 181 illustrations from 137 papers to 
understand the diverse ways in which robot movements are illustrated as well as how each 
style supports and limits information about the movements. We identify 10 basic styles that 
are used. Based on a visual analysis of these styles, we provide a detailed examination of 
each. This paper contributes with an overview that can be used to support future 
dissemination within the HRI research community. We present four aspects to consider for 
future illustrations and a discussion on how our findings could be utilised in early design 
processes.



169

SPONSORS & 
SUPPORTERS



170

HRI 2023 SPONSORS & SUPPORTERS



171

HRI 2023 SPONSORS & SUPPORTERS



Amazon

172



Amazon

173



Amazon

174



HONDA Research Institute, Japan

175



Toyota Research Institute

176



Toyota Research Institute

177



Furhat Robotics

178



Furhat Robotics

179



Furhat Robotics

180



LuxAI

181



Diligent Robotics

182

Meet Moxi, A point-to-point delivery robot 
working with hospital staff today

Weʼre hiring!
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