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Foreword

Human-computer interaction (HCI) is acquiring an ever-increasing scientific and

industrial importance, as well as having more impact on people’s everyday life, as an

ever-growing number of human activities are progressively moving from the physical to

the digital world. This process, which has been ongoing for some time now, has been

dramatically accelerated by the COVID-19 pandemic. The HCI International (HCII)

conference series, held yearly, aims to respond to the compelling need to advance the

exchange of knowledge and research and development efforts on the human aspects of

design and use of computing systems.

The 24th International Conference on Human-Computer Interaction, HCI

International 2022 (HCII 2022), was planned to be held at the Gothia Towers Hotel

and Swedish Exhibition & Congress Centre, Göteborg, Sweden, during June 26 to

July 1, 2022. Due to the COVID-19 pandemic and with everyone’s health and safety in

mind, HCII 2022 was organized and run as a virtual conference. It incorporated the 21

thematic areas and affiliated conferences listed on the following page.

A total of 5583 individuals from academia, research institutes, industry, and

governmental agencies from 88 countries submitted contributions, and 1276 papers

and 275 posters were included in the proceedings that were published just before the

start of the conference. Additionally, 296 papers and 181 posters are included in the

volumes of the proceedings published after the conference, as “Late Breaking Work”.

The contributions thoroughly cover the entire field of human-computer interaction,

addressing major advances in knowledge and effective use of computers in a variety

of application areas. These papers provide academics, researchers, engineers, scientists,

practitioners, and students with state-of-the-art information on the most recent advances

in HCI. The volumes constituting the full set of the HCII 2022 conference proceedings

are listed in the following pages.

I would like to thank the Program Board Chairs and the members of the Program

Boards of all thematic areas and affiliated conferences for their contribution and

support towards the highest scientific quality and overall success of the HCI

International 2022 conference; they have helped in so many ways, including session

organization, paper reviewing (single-blind review process, with a minimum of two

reviews per submission) and, more generally, acting as good-will ambassadors for the

HCII conference.

This conference would not have been possible without the continuous and

unwavering support and advice of Gavriel Salvendy, Founder, General Chair Emeritus,

and Scientific Advisor. For his outstanding efforts, I would like to express my

appreciation to Abbas Moallem, Communications Chair and Editor of HCI International

News.

July 2022 Constantine Stephanidis
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Interactions

• HCIBGO: 9th International Conference on HCI in Business, Government and

Organizations

• LCT: 9th International Conference on Learning and Collaboration Technologies

• ITAP: 8th International Conference on Human Aspects of IT for the Aged Population

• AIS: 4th International Conference on Adaptive Instructional Systems

• HCI-CPT: 4th International Conference on HCI for Cybersecurity, Privacy and Trust

• HCI-Games: 4th International Conference on HCI in Games

• MobiTAS: 4th International Conference on HCI in Mobility, Transport and

Automotive Systems

• AI-HCI: 3rd International Conference on Artificial Intelligence in HCI

• MOBILE: 3rd International Conference on Design, Operation and Evaluation of

Mobile Communications



Conference Proceedings – Full List of Volumes

1. LNCS 13302, Human-Computer Interaction: Theoretical Approaches and Design

Methods (Part I), edited by Masaaki Kurosu

2. LNCS 13303, Human-Computer Interaction: Technological Innovation (Part II),

edited by Masaaki Kurosu

3. LNCS 13304, Human-Computer Interaction: User Experience and Behavior

(Part III), edited by Masaaki Kurosu

4. LNCS 13305, Human Interface and the Management of Information: Visual and

Information Design (Part I), edited by Sakae Yamamoto and Hirohiko Mori

5. LNCS 13306, Human Interface and the Management of Information: Applications

in Complex Technological Environments (Part II), edited by Sakae Yamamoto and

Hirohiko Mori

6. LNAI 13307, Engineering Psychology and Cognitive Ergonomics, edited by Don

Harris and Wen-Chin Li

7. LNCS 13308, Universal Access in Human-Computer Interaction: Novel Design

Approaches and Technologies (Part I), edited by Margherita Antona and

Constantine Stephanidis

8. LNCS 13309, Universal Access in Human-Computer Interaction: User and Context

Diversity (Part II), edited by Margherita Antona and Constantine Stephanidis

9. LNAI 13310, Augmented Cognition, edited by Dylan D. Schmorrow and Cali M.

Fidopiastis

10. LNCS 13311, Cross-Cultural Design: Interaction Design Across Cultures (Part I),

edited by Pei-Luen Patrick Rau

11. LNCS 13312, Cross-Cultural Design: Applications in Learning, Arts, Cultural

Heritage, Creative Industries, and Virtual Reality (Part II), edited by Pei-Luen

Patrick Rau

12. LNCS 13313, Cross-Cultural Design: Applications in Business, Communication,

Health, Well-being, and Inclusiveness (Part III), edited by Pei-Luen Patrick Rau

13. LNCS 13314, Cross-Cultural Design: Product and Service Design, Mobility and

Automotive Design, Cities, Urban Areas, and Intelligent Environments Design

(Part IV), edited by Pei-Luen Patrick Rau

14. LNCS 13315, Social Computing and Social Media: Design, User Experience and

Impact (Part I), edited by Gabriele Meiselwitz

15. LNCS 13316, Social Computing and Social Media: Applications in Education and

Commerce (Part II), edited by Gabriele Meiselwitz

16. LNCS13317, Virtual, Augmented and Mixed Reality: Design and Development

(Part I), edited by Jessie Y. C. Chen and Gino Fragomeni

17. LNCS 13318, Virtual, Augmented and Mixed Reality: Applications in Education,

Aviation and Industry (Part II), edited by Jessie Y. C. Chen and Gino Fragomeni



x Conference Proceedings – Full List of Volumes

18. LNCS 13319, Digital Human Modeling and Applications in Health, Safety,

Ergonomics and Risk Management: Anthropometry, Human Behavior, and

Communication (Part I), edited by Vincent G. Duffy

19. LNCS 13320, Digital Human Modeling and Applications in Health, Safety,

Ergonomics and Risk Management: Health, Operations Management, and Design

(Part II), edited by Vincent G. Duffy

20. LNCS 13321, Design, User Experience, and Usability: UX Research, Design, and

Assessment (Part I), edited by Marcelo M. Soares, Elizabeth Rosenzweig and Aaron

Marcus

21. LNCS 13322, Design, User Experience, and Usability: Design for Emotion,

Well-being and Health, Learning, and Culture (Part II), edited by Marcelo M.

Soares, Elizabeth Rosenzweig and Aaron Marcus

22. LNCS 13323, Design, User Experience, and Usability: Design Thinking and

Practice in Contemporary and Emerging Technologies (Part III), edited by

Marcelo M. Soares, Elizabeth Rosenzweig and Aaron Marcus

23. LNCS 13324, Culture and Computing, edited by Matthias Rauterberg

24. LNCS 13325, Distributed, Ambient and Pervasive Interactions: Smart

Environments, Ecosystems, and Cities (Part I), edited by Norbert A. Streitz and

Shin’ichi Konomi

25. LNCS 13326, Distributed, Ambient and Pervasive Interactions: Smart Living,

Learning, Well-being and Health, Art and Creativity (Part II), edited by Norbert A.

Streitz and Shin’ichi Konomi

26. LNCS 13327, HCI in Business, Government and Organizations, edited by Fiona

Fui-Hoon Nah and Keng Siau

27. LNCS 13328, Learning and Collaboration Technologies: Designing the Learner

and Teacher Experience (Part I), edited by Panayiotis Zaphiris and Andri Ioannou

28. LNCS 13329, Learning and Collaboration Technologies: Novel Technological

Environments (Part II), edited by Panayiotis Zaphiris and Andri Ioannou

29. LNCS 13330, Human Aspects of IT for the Aged Population: Design, Interaction

and Technology Acceptance (Part I), edited by Qin Gao and Jia Zhou

30. LNCS 13331, Human Aspects of IT for the Aged Population: Technology in

Everyday Living (Part II), edited by Qin Gao and Jia Zhou

31. LNCS 13332, Adaptive Instructional Systems, edited by Robert A. Sottilare and

Jessica Schwarz

32. LNCS 13333, HCI for Cybersecurity, Privacy and Trust, edited by Abbas Moallem

33. LNCS 13334, HCI in Games, edited by Xiaowen Fang

34. LNCS 13335, HCI in Mobility, Transport and Automotive Systems, edited by

Heidi Krömker

35. LNAI 13336, Artificial Intelligence in HCI, edited by Helmut Degen and

Stavroula Ntoa

36. LNCS 13337, Design, Operation and Evaluation of Mobile Communications,

edited by Gavriel Salvendy and June Wei

37. CCIS 1580, HCI International 2022 Posters - Part I, edited by Constantine

Stephanidis, Margherita Antona and Stavroula Ntoa

38. CCIS 1581, HCI International 2022 Posters - Part II, edited by Constantine

Stephanidis, Margherita Antona and Stavroula Ntoa



Conference Proceedings – Full List of Volumes xi

39. CCIS 1582, HCI International 2022 Posters - Part III, edited by Constantine

Stephanidis, Margherita Antona and Stavroula Ntoa
40. CCIS 1583, HCI International 2022 Posters - Part IV, edited by Constantine

Stephanidis, Margherita Antona and Stavroula Ntoa
41. LNCS 13516, HCI International 2022 - Late Breaking Papers: Design, User

Experience and Interaction, edited by Masaaki Kurosu, Sakae Yamamoto, Hirohiko

Mori, Marcelo M. Soares, Elizabeth Rosenzweig, Aaron Marcus, Pei-Luen Patrick

Rau, Don Harris and Wen-Chin Li
42. LNCS 13517, HCI International 2022 - Late Breaking Papers: Interaction in New

Media, Learning and Games, edited by Gabriele Meiselwitz, Abbas Moallem,

Panayiotis Zaphiris, Andri Ioannou, Robert A. Sottilare, Jessica Schwarz and

Xiaowen Fang
43. LNCS 13518, HCI International 2022 - Late Breaking Papers: Interacting with

eXtended Reality and Artificial Intelligence, edited by Jessie Y. C. Chen, Gino

Fragomeni, Helmut Degen and Stavroula Ntoa
44. LNCS 13519, HCI International 2022 - Late Breaking Papers: Multimodality in

Advanced Interaction Environments, edited by Masaaki Kurosu, Sakae Yamamoto,

Hirohiko Mori, Dylan D. Schmorrow, Cali M. Fidopiastis, Norbert A. Streitz and

Shin’ichi Konomi
45. LNCS 13520, HCI International 2022 - Late Breaking Papers: HCI for Today’s

Community and Economy, edited by Matthias Rauterberg, Fiona Fui-Hoon Nah,

Keng Siau, Heidi Krömker, June Wei and Gavriel Salvendy
46. LNCS 13521, HCI International 2022 - Late Breaking Papers: HCI for Health,

Well-being, Universal Access and Active Aging, edited by Vincent G. Duffy, Qin

Gao, Jia Zhou, Margherita Antona and Constantine Stephanidis
47. LNCS 13522, HCI International 2022 - Late Breaking Papers: Ergonomics and

Product Design, edited by Vincent G. Duffy and Pei-Luen Patrick Rau
48. CCIS 1654, HCI International 2022 - Late Breaking Posters (Part I), edited by

Constantine Stephanidis, Margherita Antona, Stavroula Ntoa and Gavriel Salvendy
49. CCIS 1655, HCI International 2022 - Late Breaking Posters (Part II), edited by

Constantine Stephanidis, Margherita Antona, Stavroula Ntoa and Gavriel Salvendy

http://2022.hci.international/proceedings



24th International Conference on Human-Computer

Interaction (HCII 2022)

The full list with the Program Board Chairs and the members of the Program Boards of

all thematic areas and affiliated conferences is available online at:

http://www.hci.international/board-members-2022.php



HCI International 2023

The 25th International Conference on Human-Computer Interaction, HCI International

2023, will be held jointly with the affiliated conferences at the AC Bella Sky Hotel

and Bella Center, Copenhagen, Denmark, 23–28 July 2023. It will cover a broad

spectrum of themes related to human-computer interaction, including theoretical

issues, methods, tools, processes, and case studies in HCI design, as well as

novel interaction techniques, interfaces, and applications. The proceedings will

be published by Springer. More information will be available on the conference

website: http://2023.hci.international/.

General Chair

Constantine Stephanidis

University of Crete and ICS-FORTH

Heraklion, Crete, Greece

Email: general_chair@hcii2023.org

http://2023.hci.international/ 

http://2023.hci.international/


Contents – Part II

Studies on Social Computing

Virtual Services During Covid-19 Using Social Media of Minister

of Public Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Isnanda Rahmadani Bagastiwi, Haryadi Arief Nuur Rasyid,
and Fajar Junaedi

Comparing Twitter Sentiment and United States COVID-19 Vaccination

Rates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Aaron Cooper, Matteo Danforth, and April Edwards

Digital Content Management of Twitter for Climate Change Using Hashtag . . . . 18

Anisa Septia Firnanda, Fajar Junaedi, and Erwan Sudiwijaya

Understanding Users’ Deepfake Video Verification Strategies . . . . . . . . . . . . . . . . 25

Dion Hoe-Lian Goh, Chei Sian Lee, Zirong Chen, Xue Wen Kuah,
and Ying Ling Pang

Analysis of News Data on ‘Super App’ Using Topic Modeling . . . . . . . . . . . . . . . 33

Sujin Han, Xu Li, and Hyesun Hwang

Micro-influencer Marketing Beauty Brand on Social Media . . . . . . . . . . . . . . . . . . 40

Ilma Hanifa Madina, Filosa Gita Sukmono, and Fajar Junaedi

Online Trusts; How Media Shaping Student Trust Towards Vaccination

News . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Alvina Putri Maharani, Fajar Junaedi, and Filosa Gita Sukmono

Digital Literacy: How Social Media Prevent Misinformation During

Pandemic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Mia Tri Nurcahyani, Fajar Junaedi, and Erwan Sudiwijaya

Social Media Consistency Analysis Ministry of State-Owned Enterprises

in Indonesia During the COVID-19 Pandemic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Alfira Nurfitriana, Filosa Gita Sukmono, and Erwan Sudiwijaya

Health Communication Using Social Media: As Preventive of Suicide Act . . . . . 69

Rena Nurhaliza, Adhianty Nurjanah, and Fajar Junaedi

Gender Advocacy, Social Media Campaign to Against Sexual Violence . . . . . . . 76

Sri Suci Nurhayati and Filosa Gita Sukmono



xviii Contents – Part II

Utilization of Social Media in Handling and Preventing Violence Against

Women and Children Case Study: Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Ditha Aditya Pernikasari and Filosa Gita Sukmono

Investigating Information Cocoon Attitudes in Short-Form Video

Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Shanjiao Ren, Lili Liu, Suting Yang, and Jiujiu Jiang

Governing for Free: Rule Process Effects on Reddit Moderator Motivations . . . . 97

Hannah M. Wang, Beril Bulat, Stephen Fujimoto, and Seth Frey

Interactive Technologies for Learning

From Data Humanism to Metaphorical Visualization – An Educational

Game Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Alessandro Canossa, Luis Laris Pardo, Michael Tran,
and Alexis Lozano Angulo

Video Conferencing Platforms for Learning: Which is the Best Platform? . . . . . . 118

Omar Cóndor-Herrera, Mónica Bolaños-Pasquel,
and Carlos Ramos-Galarza

Effects of Virtual Reality on School Students’ Learning in Safety

Education: A Meta-analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Jen-I. Chiu and Mengping Tsuei

Application of a Mixed Methodology to Evaluate the Interactions

of Adolescents with YouTube in the Framework of Comprehensive Sexual

Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Marco Antonio Guzmán Garnica, Jessica Martínez Herrera,
Adrián Gerardo Mateos Barragán, Rocío Abascal Mena,
Gloria Angélica Martínez De la Peña, and Caridad García Hernández

The Influence of Phygital Learning: The User Expectations of Perceived

Usability of Practical and Theoretical Courses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

Shih-Yin Huang and Shang-Li Chu

User-Centered Virtual and Augmented Reality Environments to Support

the Classroom Needs of Elementary School Children . . . . . . . . . . . . . . . . . . . . . . . 153

Rosa Martinez-Suarez, Francisco Alvarez-Rodriguez,
Héctor Cardona-Reyes, and Klinge Orlando Villalba-Condori



Contents – Part II xix

HCI Strategies for Informing the Design of a Teacher Dashboard:

How Might Real-Time Situational Data Determine the Potential

for Technological Support in the Classroom? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

Elsy Meis, Samuel Pugh, Rachel Dickler, Mike Tissenbaum,
and Leanne Hirshfield

Methodological Strategies to Potentiate the Teaching-Learning Process

in Virtual Modality of Business Administration Students . . . . . . . . . . . . . . . . . . . . 169

Evaristo Navarro, Milagro Villasmil, and Alfredo Perez-Caballero

Innovative ICT-Based Strategies Used by Teachers for the Development

of Social Competences in Business Administration Students . . . . . . . . . . . . . . . . . 175

Evaristo Navarro, Marlene Ballestas, Ismael Alvarez,
and Johny García-Tirado

Workids: Kids Homework Planner to Enhance Learning and Motivation

in a Meaningful Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

Melina Avila Cruz, Monica Gonzalez Garduño,
Diana Luz Peña Dominguez, and Rocio Abascal Mena

Exploring Information Retrieval for Personalized Teaching Support . . . . . . . . . . . 191

Nanjie Rao, Sharon Lynn Chu, Zeyuan Jing, Huan Kuang, Yunjie Tang,
and Zhang Dong

INTELIAPP: An Application to Detect the Different Intelligence

and Cognitive Abilities in Public High School Students to Develop a Better

Appropriation of Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Orlando Arturo Rizo Mendoza, Daniel Sánchez Fuentes,
Alvaro Josias Ornelas Medina, and Rocío Abascal Mena

Design of a Virtual Laboratory for Practical Learning of Environmental

Management and Industrial Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Pablo Ron-Valenzuela, Diana Vargas, and Lizeth Medina

“I CAN Do This!”: Teaching Introductory Programming in Face-to-Face

vs. Online Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

Simona Vasilache

3D Printing for STEAM Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

Mireya Zapata-Rodríguez, Hugo Arias-Flores, and Jorge Álvarez-Tello

Digital Transformation in Business, Government, and Organizations

Moral and Political Concerns About Patents: A Cross-Cultural Perspective . . . . 227

Benedicto Acosta



xx Contents – Part II

Automation of an Electro-Hydraulic Test Bench Using a Weitek CMT3092

HMI- PLC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

Diego Altamirano-Haro, Patricio Eduardo Sánchez-Díaz, Jorge Buele,
and Manuel Ayala-Chauvin

Apply the M/M/C Model of Queuing Theory in a Service System Based

on FlexSim Simulation in the Post-COVID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

Ana Álvarez Sánchez and Alexis Suárez del Villar Labastida

Evaluation Methods Review of the Innovation Capacity of Companies

Based on Knowledge Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248

Jorge Álvarez-Tello, Jenny Martínez-Crespo,
and Mireya Zapata-Rodríguez

Intelligent Dashboard to Optimize the Tax Management in a Town

Municipal Government . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258

Franklin Castillo, José A. Oleas-Orozco, Fernando Saá-Tapia,
and Carlos Mena-Navas

Idea Management in SMEs – Design Principles for Collaboration in Idea

Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

Andreas Hermann, Torsten Gollhardt, Paul Kruse, Ann-Kristin Cordes,
and Jörg Becker

Human Interface and Competitive Intelligence in Management of Business

Science Teaching Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

César Eduardo Jiménez-Calderón, Petronila Liliana Mairena-Fox,
and Giancarlo Mariano Mancarella-Valladares

Risk Training Tool on Structured Knowledge for Risk Management . . . . . . . . . . 278

Noriyuki Kushiro and Toshihiro Mega

Chrono-Spatialism. Introducing a Time-Based Approach for Retail Space

Design in the Digitalized Scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Yuemei Ma and Anna Barbara

Transformation of the Australian VET Sector: Investigations into the Key

Competencies Required of the Australian Workforce in the Era of Industry

4.0 Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296

Shisir Prasad Manandhar, Abhishek Sharma, and Kunnumpurath Bijo

Virtuality in Non-governmental Organizations: An Analysis from Working

Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311

Davidson Martínez, Jose Ramírez, Angiee Carbonó-Mercado,
Osvaldo Arevalo, Margel Parra, and Daniel Viloria



Contents – Part II xxi

Effects of Teleworking on the Body Mass Index of the Teachers

of an Educational Institution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

Victor Moreno Medina, Luis Bermudez, and Andrés Lara-Calle

How Effective is the Octalysis Gamification to Design Satisfying

Electronic Wallet Experiences? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

Kwan Panyawanich, Martin Maguire, and Patrick Pradel

Impulsive Purchase in Agricultural Products Livestreaming: An ELM

Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

Suting Yang, Lili Liu, Jiajia Xu, Jiaqi Zhang, Jiaqi Wang, Yun Lu,
and Chuanmin Mi

Follow Others: A Study of the Influence of Herd Behavior on Customer

Experience in Group-Buying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340

Kaiyan Zhu

Automated Driving and Urban Mobility

How Should Automated Vehicles Approach Pedestrians? – The Influence

of Different Approximation Behaviors & Driver Visibility on Perceived

Situation Criticality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Valeria Bopp-Bertenbreiter, Denise Pottin, and Verena Wagner-Hartl

A Study on the Differentiation of User Emotional Experience of Electric

Vehicle Charging Products from a Comparative Perspective . . . . . . . . . . . . . . . . . 359

Yuchao Cai, Jie Zhang, Xiaojun Lin, and Mi Tian

Human Factor Issues in Remote Operator of Automated Driving

System for Services - One Operator to N Units of Automated Vehicles

in Automated Vehicle Services - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368

Naohisa Hashimoto, Yanbin Wu, and Toshihisa Sato

Is This My Ride? AV Braking Behavior from the Perspective of Waiting

Ride Hailing Customers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

Fabian Hub, Silvio Heß, Marc Wilbrink, and Michael Oehl

The Sound of Travelers: Analysing Online Travel Podcasts Interest

Communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383

Leonor Lima and Maria João Antunes

Towards a Universal Explicit Communication Design of External

Human-Machine Interfaces (eHMI) for Differently Sized Highly

Automated Vehicles Evaluated by Different Pedestrian Age Groups . . . . . . . . . . . 391

Michael Oehl, Merle Lau, Laura Gehreke, and Marc Wilbrink



xxii Contents – Part II

ICT as a Resource for the Professional Training of Drivers. Education

and Training School for Professional Drivers, Pelileo-Ecuador . . . . . . . . . . . . . . . 399

Jose A. Oleas-Orozco, Franklin Castillo, Fernando Saá-Tapia,
and Pablo Barrera-Urbina

Research on Information Design of Intelligent Vehicle System Interface

Based on Driver Trust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413

Guo Qi

INNOTEK-MOBIL Information System to Improve Mobility

with Dynamic Interaction on Various Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418

Mayerly Rivera, Yuliana Montenegro, Hernan Naranjo,
Katerine Tamayo, and Roberto Encarnación

Understanding Travel Behaviors and Developing a User-Centered Design

of the Residential Mobility Using a Persona-Based Approach . . . . . . . . . . . . . . . . 426

Toshihisa Sato, Naohisa Hashimoto, Takafumi Ando, Takahiro Miura,
and Yen Tran

External Human Machine Interface (HMI) for Automated Bus -Preliminary

Experiments for Acceptance with Real Automated Bus- . . . . . . . . . . . . . . . . . . . . . 434

Sota Suzuki, Yanbin Wu, Toru Kumagai, and Naohisa Hashimoto

The More the Better? Comparison of Different On-Board HMI

Communication Strategies for Highly Automated Vehicles Using a LED

Light-Band to Inform Passengers About Safe Interactions with Multiple

Surrounding Traffic Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441

Marc Wilbrink and Michael Oehl

All-Age Co-creation: A Study of Pedestrian System Service Design

from the Perspective of Community Building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449

Jianbin Wu, Kin Wai Michael Siu, and Linghao Zhang

Robots, Agents, and Intelligent Environments

Impact of Individual Differences on the Adoption of Smart Homes . . . . . . . . . . . 459

Badar H. Al-Lawati and Xiaowen Fang

A Method to Check that Participants Really are Imagining Artificial Minds

When Ascribing Mental States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470

Hal Ashton and Matija Franklin

Comparison of Innovative Strategy of Smart City in Italy, United

Kingdom, United States and Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

Asriadi and Achmad Nurmandi



Contents – Part II xxiii

Impact of Distance and Movement Speed on the Acceptance

of Human-Robot Interaction – Method and First Evaluation . . . . . . . . . . . . . . . . . 483

Jonas Birkle, Annika Vogel, and Verena Wagner-Hartl

Smartphone-Based Input Multimodal Interactions for IoT Environments . . . . . . . 491

Fadia Nouna Bousba, Nadia Elouali, and Sidi Mohammed Benslimane

Government Data Processing Mechanism to Support Smart City:

A Bibliometric Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498

Muhammad Farhan HR and Achmad Nurmandi

People-Flows: An Innovative Flow Monitoring and Management System

in Urban Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507

Manos Kalaitzakis, Eirini Sykianaki, Nikitas Michalakis,
Nikos Stivaktakis, Kassiani Balafa, Stavroula Ntoa,
and Constantine Stephanidis

Comparative Study on the Impact of Cultural Background on the Perception

of Different Types of Social Robots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517

Angelika Bernsteiner, Kathrin Pollmann, and Leopold Neuhold

Human-Computer Interaction and Coevolution in Science AI Robotics . . . . . . . . 523

Yoshihiro Maruyama

Nordic Study on Public Acceptance of Autonomous Drones . . . . . . . . . . . . . . . . . 532

Virpi Oksman and Minna Kulju

Architecture of a Network of Low-Frequency Smart Sensors for IoT

Applications in Marine Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540

Abigail Elizabeth Pallares-Calvo, Blanca Esther Carvajal-Gámez,
and Oscar Octavio Gutiérrez-Frías

IoT Monitoring to Control a Bicycle Parking Lot . . . . . . . . . . . . . . . . . . . . . . . . . . . 547

Belen Ruales, Patricio Lara-Alvarez, Carles Riba,
and Manuel Ayala-Chauvin

Adaptation of a Study Design to the COVID-19 Pandemic Regulations

- Evaluation of a Voice-Controlled Robotic Kitchen Assistance System

for the Support of Older Adults in Need of Care . . . . . . . . . . . . . . . . . . . . . . . . . . . 555

Nicole Strutz and Luis Perotti

Analysis of Electrical Energy Consumption in the Home Using IoT . . . . . . . . . . . 561

José Varela-Aldás, Mario Miranda, Jenny León, and Cristian Gallardo



xxiv Contents – Part II

Incorporating Affective Proactive Behavior to a Social Companion Robot

for Community Dwelling Older Adults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568

Laura Villa, Ramón Hervás, Cosmin C. Dobrescu,
Dagoberto Cruz-Sandoval, and Jesús Favela

A Study and Comparative Analysis of the Intelligent Park Operation

Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576

Jingyi Yang

AI in HCI: Methods, Applications, and Studies

Role of Artificial Intelligence in the Smart City: A Bibliometric Review . . . . . . . 589

Julio Adi Bhaskara and Achmad Nurmandi

A Comparative Analysis of Reinforcement Learning Approaches

to Cryptocurrency Price Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597

Daniele Bertillo, Carlo Morelli, Giuseppe Sansonetti,
and Alessandro Micarelli

Explainable Artificial Intelligence (XAI) User Interface Design for Solving

a Rubik’s Cube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605

Cassidy Bradley, Dezhi Wu, Hengtao Tang, Ishu Singh, Katelyn Wydant,
Brittany Capps, Karen Wong, Forest Agostinelli, Matthew Irvin,
and Biplav Srivastava

Role of AI in Promoting European Accessibility Policy . . . . . . . . . . . . . . . . . . . . . 613

Krishna Chandramouli

Human-Centered Learning Engineering for the Emerging Intelligence

Augmentation Economy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619

Jim Goodell and Neil Heffernan

A Skeleton-Based Deep Learning Approach for Recognizing Violent

Actions in Surveillance Scenarios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624

Rabia Jafri, Rodrigo Louzada Campos, and Hamid R. Arabnia

Consumer Intention to Accept AI-Based Products and Services . . . . . . . . . . . . . . 632

Xu Li, Do-Won Yoon, Yuxuan Ding, and Hyesun Hwang

From Principled to Applied AI Ethics in Organizations: A Scoping Review . . . . 641

Aude Marie Marcoux and Joé T. Martineau

Does the COVID-19 Pandemic have Implications for Machine Ethics? . . . . . . . . 647

Rosae Martín-Peña



Contents – Part II xxv

Find the Real: A Study of Individuals’ Ability to Differentiate Between

Authentic Human Faces and Artificial-Intelligence Generated Faces . . . . . . . . . . 655

David Wayne Meyer

It’s Still Frustrating! Human-Centered Approaches to Data in Enterprise

PC Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663

Dawn Nafus, Sinem Aslan, and Caroline Foster

Understanding the Patients’ Adoption and Usage of AI Solution in Mental

Health: A Scoping Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671

Nguyen Nguyen, Elise Labonte-Lemoyne, Yany Gregoire,
Marie Louise Radanielina-Hita, and Sylvain Senecal

Birdwatch: A Platform Utilizing Machine Learning to Recognize Species

of Indigenous, Migratory and Endangered Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . 676

Abhishek Rein, Abhinav Rai, Nilima Jaiswal, and Anmol Srivastava

A Survey on Phishing Website Detection Using Deep Neural Networks . . . . . . . 684

Vivek Sharma and Tzipora Halevi

Revealing Doubtful Data in 200k Images via Re-annotation Workshop

by Researcher Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695

Ryota Suzuki and Hirokatsu Kataoka

Attention and Human AI Collaboration - The Context of Automated

Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702

Zoubeir Tkiouat, Élise Labonté-LeMoyne, Ryad Titah, Nicolas Saunier,
Pierre-Majorique Léger, and Sylvain Sénécal

Natural Language Processing for Scientific Paper Evaluation: Comparing

Human and Machine Judgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707

Tom Xu, Noel Hinton, Michael Timothy Bennett, and Yoshihiro Maruyama

Designing for Perceived Intelligence in Human-Agent Interaction:

A Systematic Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713

Qinyu Zhang, Shan Liu, Jie Xu, Xiang Ji, Yubo Zhang, and Yanfang Liu

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721



Contents – Part I

HCI Theory and Practice

Can Eye Tracking with Pervasive Webcams Replace Dedicated Eye

Trackers? an Experimental Comparison of Eye-Tracking Performance . . . . . . . . 3

Parviz Asghari, Maike Schindler, and Achim J. Lilienthal

The Orientation to Physicality and Physical Objects in the Digitalized World . . . 11

Selva Özkal and AdviyeAyça Ünlüer

Extended, Distributed, and Predictive: Sketches of a Generative Theory

of Interaction for HCI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Jacob T. Browne and Ignacio Garnham

Leveraging Temporal Causal Discovery Framework to Explore

Event-Related EEG Connectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Shao-Xun Fang, Tsai-Feng Chiu, Chih-Sheng Huang,
and Chun-Hsiang Chuang

Mirror Neurons as a Potential Confounder in Thought-Based Device

Control Using Brain Computer Interfaces with fNIRS . . . . . . . . . . . . . . . . . . . . . . 30

Anja Filippi, Maximilian Kraus, Philipp Ulsamer, and Nicholas Müller

An Experimental Method for Studying Complex Choices . . . . . . . . . . . . . . . . . . . 39

Nikolos Gurney, Tyler King, and John H. Miller

Gaze-Enhanced User Interface for Real-Time Video Surveillance . . . . . . . . . . . . . 46

Jutta Hild, Gerrit Holzbach, Sebastian Maier, Florian van de Camp,
Michael Voit, and Elisabeth Peinsipp-Byma

Cyber Security Table-Top Exercise Gamification with Dynamic Scenario

for Qualification Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
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