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Preface

This volume combines the proceedings of four affiliated conferences of the 2021
Applied Human Factors and Ergonomics Conference: the International Conference
on Usability & User Experience, the International Conference on Human Factors
and Wearable Technologies, the International Conference on Human Factors in
Virtual Environments and Game Design and the International Conference on
Human Factors and Assistive Technology.

The conference on usability and user experience focuses on strategies for
achieving successful interaction with products, tools and technologies. Usable
designs are able to accommodate the needs of potential users without requiring
costly training. In this context, this book is concerned with emerging ergonomics
concepts in the design of products and systems and with theories and applications
of human factor knowledge for understanding human–system interaction, identi-
fying key usability issues and eventually improving the corresponding products and
systems.

The conferences on assistive and wearable technologies focus on the examina-
tion of problems in designing and providing assistive devices and services to
individuals with disabilities or impairment, to assist mobility, communication,
positioning, environmental control and daily living. Thus, this book also addresses
a wide spectrum of theoretical and practical topics related to assistive and wearable
technologies. By combining practical experience and academic research, it dis-
cusses solutions for adapting to machinery and wearables and increasing the
technology acceptance, effectiveness and efficiency.

The conference on human factors in virtual environments and game design
focuses on game industry, which has been rapidly expanding in the past decades.
The level of complexity in game control interfaces and graphics has increased
exponentially, in addition to the growing interest in integrating augmented reality in
gaming experience. As a result, there is a growing demand for human factors and
ergonomics practitioners to improve the users’ engagement in game design.
A variety of game designs, applications and study on their usability, as well as on
users’ engagement, have been gathered together in this book. This book shows how
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user-centered practices can optimize user experience, thus improving user accep-
tance, satisfaction and engagement toward novel products and systems.

It addresses professionals, researchers and students in the broad field of human
factors and ergonomics, who are especially interested in user-centered design, user
experience and accessibility of human–machine interfaces, usability and accessi-
bility of wearable technologies, game design as well as advanced applications of
virtual, augmented and mixed realities.

This book is organized into fourteen sections focusing on the following subject
matters:

Human Factors and Wearable Technologies

1. Human Factors and Wearable Technologies

Human Factors in Virtual Environments and Game Design

2. Virtual Reality Applications
3. Virtual Reality and Game Design in Education
4. Virtual Environments and Game Design
5. UX in Virtual and Augmented Reality Environments
6. UX in Gamification and Wearables

Human Factors and Assistive Technology

7. Assistive Technology

Usability and User Experience

8. Usability and User Experience Applications
9. User Experience in Transportation
10. Usability and User-Centered Design
11. User Interface and Accessibility
12. UX Design and Evaluation
13. Usability Evaluation
14. UX in Healthcare and Aging

We hope this book is informative, but even more—that it is thought-provoking.
We hope it inspires, leading the reader to contemplate other questions, applications
and potential solutions in creating good designs for all. Each section contains
research papers that have been reviewed by members of the International Editorial
Board. Our sincere thanks and appreciation to the board members as listed below:
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Usability and User Experience

H. Alnizami, USA
W. Correia, Brazil
W. Friesdorf, Germany
S. Fukuzumi, Japan
S. Hignett, UK
W. Hwang, S. Korea
Y. Ji, Korea
B. Jiang, Taiwan
G. Joyce, UK
C. Khong, Malaysia
Z. Li, PR China
W. Liu, China
N. Matias, Brazil
A. Moallem, USA
B. Mrugalska, Poland
F. Rebelo, Portugal
V. Rice, USA
E. Rossi, Italy
J. Sheikh, Pakistan
M. Soares, China
A. Yeo, Malaysia
W. Zhang, PR China

Assistive Technology

H. Alnizami, USA
W. Friesdorf, Germany
S. Fukuzumi, Japan
S. Hignett, UK
M. Zallio, UK

Human Factors and Wearable Technologies

A. Alomainy, UK
W. Asghar, USA
K. Bengler, Germany
E. Brolin, Sweden
W. Friesdorf, Germany
L. Fritzsche, Germany
S. Frohriep, Germany
S. Fukuzumi, Japan
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B. Goldberg, USA
A. Haslbeck, Germany
S. Hignett, UK
D. Högberg, Sweden
W. Huiskamp, Netherlands
W. Hwang, S. Korea
M. Ismail, Qatar
Y. Ji, Korea
B. Jiang, Taiwan
G. Joyce, UK
C. Khong, Malaysia
Z. Li, PR China
N. Matias, Brazil
M. Reed, USA
V. Rice, USA
E. Rossi, Italy
R. Sottilare, USA
M. Spitzhirn, Germany
M. ur Rehman, UK
A. Yeo, Malaysia
W. Zhang, PR China

Human Factors in Virtual Environments and Game Design

W. Hwang, S. Korea
Y. Ji, Korea
B. Jiang, Taiwan
G. Joyce, UK
C. Khong, Malaysia
Z. Li, PR China
N. Matias, Brazil
D. Ramos, Portugal
V. Rice, USA
N. Rodrigues, Portugal
E. Rossi, Italy
J. Vilaça, Portugal

We hope this book is informative, but even more—that it is thought-provoking.
We hope it inspires, leading the reader to contemplate other questions, applications
and potential solutions in creating good designs for all.

Tareq Z. AhramJuly 2021
Christianne Soares Falcão

x Preface



Contents

Human Factors and Wearable Technologies

Design Principles for Mobile Brain-Body Imaging Devices
with Optimized Ergonomics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Niell Gorman, Antoinette Louw, Alex Craik, Jose Gonzalez, Jeff Feng,
and Jose L. Contreras-Vidal

Training Capabilities Assessment in Support of Enhanced Military
Training: Comparing Head-Mounted Displays . . . . . . . . . . . . . . . . . . . . 11
Maartje Hidalgo, Scott Harris, Wiley Boland, Tristin Halfman,
Joan Johnston, Travis Hillyer, Debra Patton, and Linda Elliott

Interactive Floor Mapping with Depth Sensors . . . . . . . . . . . . . . . . . . . 19
Yang Cai and Uma Arunachalam

Detecting Daytime Bruxism Through Convenient and Wearable
Around-the-Ear Electrodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Michael Thomas Knierim, Max Schemmer, and Dominik Woehler

On the Diversity of Self-tracking Purposes: Systematizing
the Objectives in Tracking Oneself . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Fabienne Lambusch, Michael Fellmann, Christoph Rosenau,
and André Gember

Wearables for Quality Assurance in Manual Assembly:
A Qualitative Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Kristin Wagner, Rebecca Maria Ries, Patrick Poetters, Bert Leyendecker,
and Holger Beckmann

The Pattern-Making and Refinement of a Smart Compression Trouser
Design for Taiwan University Football Team . . . . . . . . . . . . . . . . . . . . . 50
Ying-Chia Huang, Wei-Hai Yang, Hsiu-Ling Hu, and Chien-Chang Ho

xi



Detection of Racial Bias from Physiological Responses . . . . . . . . . . . . . 59
Fateme Nikseresht, Runze Yan, Rachel Lew, Yingzheng Liu,
Rose M. Sebastian, and Afsaneh Doryab

The Importance of Product Language: An Exploratory Study
of Smartwatches for Remote Healthcare . . . . . . . . . . . . . . . . . . . . . . . . 67
Bahar Khayamian Esfahani and Daniel Ganji

Pilot State Monitoring Wearable Systems in Real Environment:
Pilot’s Usability and Acceptance Feedback to Enhance
Risk Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Daniele Ruscio, Thomas Feuerle, Jesper Sandgaard,
Lisanne-Patricia Azzam-Riecher, Michael Langer, and Keyvan Bayram

Children’s Garments Based Near Filed Positioning Safety Oriented
to Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
Wenjin Hong and Yu Miao

The Perception and Acceptance of Wearable Fitness Devices Among
People and Designing Interventions for Prolonged Use . . . . . . . . . . . . . 94
Swati Sarkar and Debkumar Chakrabarti

Innovative Design of Indigo Print in Soft Smart Knitted Garments . . . . 102
Hongmei Jin

Evaluation of VR/AR Visual Comfort Based on Color Perception . . . . . 108
Xiaoli Fan, Ye Yan, Erwei Yin, Mengjin Cai, Liang Xie, and Ningci Wang

Virtual Reality Applications

Eye Movements in VR Training: Expertise Measurement
and it’s Meaning for Adaptive Chess Training . . . . . . . . . . . . . . . . . . . . 123
Carolin Hainke and Thies Pfeiffer

Framework for Integration of Virtual Reality into Model Based
Systems Engineering Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Mostafa Lutfi and Ricardo Valerdi

Designing for Rapport with Virtual Agents in a Simulated Mixed
Reality Environment: Results from a Pilot Study with Senior Users
in the bewARe Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
Ilona Buchem, Susan Vorwerg, Oskar Stamm, and Kai Kruschel

How Simulation Training Can Benefit from Virtual Reality
Extensions? Case: A Virtual Reality Extension to a Simulated Ship
Bridge for Emergency Steering Training . . . . . . . . . . . . . . . . . . . . . . . . 149
Jenny Lauronen, Leo Sakari, and Teijo Lehtonen

xii Contents



User Individual Characteristics and Perceived Usability in Immersive
HMD VR: A Mixed Method Explorative Study . . . . . . . . . . . . . . . . . . . 157
Simone Grassini, Mina Saghafian, Sebastian Thorp, and Karin Laumann

Evaluating User Experience in Sandbox Game’s Development
Environment in Higher Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
Tengfei Xian

Towards Understanding of User’s Immersion Using
Electroencephalogram (EEG) and Activity-Adhered Biosensor
in an Environment of Full-Body Game Gesture . . . . . . . . . . . . . . . . . . . 174
Hamdan Gani and Feng Zhipeng

Virtual Reality and Game Design in Education

Developing Interactive Company Presentations in the 3D Glue Virtual
Reality Environment: A Collaborative Educational Approach . . . . . . . . 185
Pirita Ihamäki and Katriina Heljakka

A Theoretical Model of Video Game Design
in the Educational Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
Sergio Luis Martinez Palomino, Victor Enrique Chiroque Landayeta,
María Vanessa Vega Velarde, María José Espinosa Chueca,
and Eudes Axel Muñoz Delmás

Behind the Chain Coffee Shop: Design of Utilizing Virtual Reality
for Coffee-Making Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
Yi-Ciao Lin and Chien-Hsu Chen

Efficacy of Romantic Poetry: Chinese Classical Poetry Education
Project Based on Augmented Reality Technology for Elementary
School Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
Zheng Chen and Zhong Wang

User Experience Design of Online Education Based on Flow Theory . . . 219
Jiadong Han and Yan Wang

MindJourney: Employing Gamification to Support
Mindfulness Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
Yang Ge and Ting Han

Virtual Environments and Game Design

Data2Game: Towards an Integrated Demonstrator . . . . . . . . . . . . . . . . 239
Johannes Steinrücke, Paris Mavromoustakos-Blom, Judith van Stegeren,
Ymko Attema, Sander Bakkes, Thomas de Groot, Johan de Heer,
Dirk Heylen, Rafal Hrynkiewicz, Ton de Jong, Tije Oortwijn,
Pieter Spronck, Mariët Theune, and Bernard Veldkamp

Contents xiii



Traditional Chinese Medical Face Diagnosis System Visualized
by Augmented Reality Interface Design . . . . . . . . . . . . . . . . . . . . . . . . . 248
Jia-Ming Day, Der-Lor Way, Wei Day, Hio-Leng Lo,
and Ching-Ying Chang

Interactive Animation of Mobile Apps . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Honghai Zhang and Jianming Yang

Joining Battles with Mouse: How Gaming Mouse Connects
the Virtual World and Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
Ju-Joan Wong and Jian-Liang Liu

UX in Virtual and Augmented Reality Environments

What Factors Contribute to the Perceived Usability of Virtual Reality
Technology of Conservative Industrial Consumers . . . . . . . . . . . . . . . . . 277
Mina Saghafian, Simone Grassini, Karin Laumann,
and Martin Rasmussen Skogstad

Social Virtual Agents and Loneliness: Impact of Virtual Agent
Anthropomorphism on Users’ Feedbacks . . . . . . . . . . . . . . . . . . . . . . . . 285
Eloïse Zehnder, Jérôme Dinet, and François Charpillet

The Effect of Restorative Environment and Presence Based on Virtual
Reality for Anxiety and Depression . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
Zhimeng Wang, Jingchen An, Yufan Zhao, Ziyi Wang, Yue Yu,
Ting Jiang, and Jianping Wu

Improved UX Design of Self-autopilot Driving Takeover Audio
Prompt Based on UCD Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Yujia Ma, Danhua Zhao, and Zhouyang Wang

One-Handed Text Entry in Mobile-Based Virtual Reality:
An Ambiguous Keyboard Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
Eduardo Palmeira, Ígor Moraes, Eduardo Telles, Victor Martin,
Victor Gonçalves, Regis Kopper, Edgard Lamounier,
and Alexandre Cardoso

A Virtual Learning Environments as Training Tools: An Experience
with NEO LMS in Physics Teaching . . . . . . . . . . . . . . . . . . . . . . . . . . . 319
Mireya Zapata and Juan Polo-Mantuano

The Impact of AR Technology on the Knowledge Learning Experience
of Science and Technology Museums . . . . . . . . . . . . . . . . . . . . . . . . . . . 327
Lin Chen and Linong Dai

Virtual Environments in the Mathematics Teaching-Learning
Processes in High School . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335
Manuel Pillajo-Yugcha and Mireya Zapata

xiv Contents



User Experience of Virtual Reality Interfaces Based
on Cognitive Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340
Xiaoqing Xia and Wenyu Wu

UX in Gamification and Wearables

Motivational and Behavioral Differences Between Traditional
and Digital Tabletop Games . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
Sha Liu, Junren Wang, Yang Long, and Yu Tan

Sentiment Analysis of Elderly Wearable Device Users Based
on Text Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360
Jin Zhou and Meiyu Zhou

The Impact of Interactive Games on Children’s Experience
of Aerosol Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366
Jiaqing Zhang, Ting Han, Yang Ge, and Zeshi Zhu

Comparison of Different Types of Multi-screen Method and Element
of Traditional Animation on Human Experience . . . . . . . . . . . . . . . . . . 372
Feng Zhipeng and Hamdan Gani

Audience Participation Behavior Model of Museum
Digital Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379
Shengzhao Yu and Min Lee

Assistive Technology

Gait Recognition from Drone Videos . . . . . . . . . . . . . . . . . . . . . . . . . . . 391
Yang Cai, Justin Kiefel, and Xiangyu Wu

Collision Prediction and Prevention in Contact Sports Using RFID
Tags and Haptic Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400
Moeen Mostafavi, Fateme Nikseresht, Jacob Earl Resch, Laura Barnes,
and Mehdi Boukhechba

“IKnow”: Helping Those with Hearing Impairment
Communicate Fluently . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407
Yin Yuan and Yu Yurong

Estimation of Probe Angles Based on Inertial Measurement
and Human Skill Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415
Kazuki Matsuo, Hiroyuki Nakamoto, Daigo Kosaka,
and Futoshi Kobayashi

Visual Guidance by Blinking Light of LED Block for Individuals
Affected with Low Vision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423
Shoichiro Fujisawa, Kenji Sakami, Tomoya Sakaguchi, Takatoshi Aoki,
Masaki Okegawa, Jiro Morimoto, Jyunji Kawata, Yoshio Kaji,
Mineo Higuchi, and Shin-ichi Ito

Contents xv



Developing Quality Assistive Technology and Better Supports
for Breasts with the Help of Low-Cost Sensors . . . . . . . . . . . . . . . . . . . 434
Lucia Regina and José Aguiomar Foggiatto

Developing and Creating an Operational Controller for Automation
Within Mining Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443
Andrew Miller

Multimodal Technology: Improving Accessibility of the Design
of Home Appliances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452
Dominique Leite Adam and Maria Lúcia Leite Ribeiro Okimoto

Pedagogical Interface Agent for Kenya Sign Language . . . . . . . . . . . . . 461
Casam Njagi Nyaga, Ruth Diko Wario, and Lizette De Wet

Promoting Social Skills in Technology-Mediated Communication
Contexts: First Results on Adopting the Social
Compass Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
Miguel Carvalho, António Teixeira, and Samuel Silva

Profiling of E-Learning Users with Accessibility Needs . . . . . . . . . . . . . 477
Tania Calle-Jimenez, Sandra Sanchez-Gordon, and Hugo Arias-Flores

Intervention Platform for Children with Intellectual Disability:
Chatbots and IBM Watson Services in the Ecuadorian Context . . . . . . 486
Saúl Arias-Durán, Jorge Sanisaca-Muñoz, Sofía Bravo-Buri,
and Vladimir Robles-Bykbaev

Low-Cost Myoelectrical Hand Orthosis to Regain Autonomy
in Daily Tasks After a Stroke: A Neurorehabilitation Case Study . . . . . 495
Eduardo Guaman, O. Alvarado-Cando, Juan Alvarez, Alexandra Bermeo,
and Hugo Torres

Usability and User Experience Applications

A Co-Design Approach for a Smart Cooking Appliance.
The Application of a Domain Specific Language . . . . . . . . . . . . . . . . . . 503
Matteo Zallio, Paula Kelly, Barry Cryan, and Damon Berry

The Acceptance Factors of Smart Home Technologies: The Case
of Croatian Households . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512
Darko Etinger, Lorena Jeger, and Snježana Babić

Customer Experience of Smart Hotel Based on Network
Evaluation Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519
Ruiguang Tan, Hetian Chen, Xinyi Jing, Ziyue Jin, and Shanshan Deng

Interactive Automatic Refrigerator Door for Emotional Satisfaction . . . 527
Junghyun Ahn and Dokshin Lim

xvi Contents



Inner City Development for Kids in South Africa: A Jewel City Mixed
Use Precinct Case Study Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536
Charles Pfungwa Malaila, Michelle Burger,
Andries (Hennie) van Heerden, and Gregory Chawynski

Personalized Video Recommendation Integrating User Portrait
and Collaborative Filtering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
Shuangni Cheng, Miao Liu, and Wanjing Cao

The Effect of Valence and Layout of Online Reviews
on Purchase Intention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551
Jintao Luo, Guangji Liao, Weibin Wang, and Jia Zhou

Product Ergonomics Testing and Application Based on Multiple
Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556
Weihong Cheng, Yinxia Li, Huimin Hu, and Huiling Wang

Analysis of the Level of Accessibility of Scientific Online Conferences
for Blind Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563
Hugo Arias-Flores, Sandra Sanchez-Gordon, and Tania Calle-Jimenez

Application of Background Color in Banner Design . . . . . . . . . . . . . . . 571
Yitong Jiang, Zhonghua Ni, and Xiaojun Liu

Human-Computer Interface Design of Intelligent Spinning Factory
Monitoring System Based on Eye Tracking Technology . . . . . . . . . . . . 579
Lan Zhang, Guorui Ma, Jian Zhou, and Fang Jia

User Experience Design of Second-Hand Luxury APP Based
on Kano-QFD Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587
Wanjing Cao, Maoqi Xu, and Shuangni Cheng

Contextual-Aware Fire Product Interaction Design . . . . . . . . . . . . . . . . 596
Jiangyong Li, Xuefei Du, Shuaidan Wu, and Xiang Yao

User Experience: Portraits of Young User Groups for the Future
Chinese High-End Electronic Communication Product Market . . . . . . . 604
Ai Liang, Ting Han, Boyang Fan, Jingran He, and Dian Zhu

Public User Experience Satisfaction of E-Government in China:
Review and Prospect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613
Chunrong Liu and Yuchun Shi

User Experience Redesign Based on the Emotional Interaction Needs
of Bullet Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621
Xin Chen and Xuanlin Zhu

STEAM Education Mode Based on New Technology and User
Experience Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630
Hongze Cai, Bo Ouyang, De Liu, Bin Li, Chumeng Li, and Zilan He

Contents xvii



User Experience Design Method from the Perspective of Scalability . . . 640
Xuelin Tang, Jiapei Zou, Weiwen Chen, and Zhensheng Liu

The Role of Digital Marketing for Aesthetic Tourism: Understanding
Tourist Behavior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649
Jessica Lozano-Ramirez, Karen Ramos, Eduardo Ahumada-Tello,
and Martha Lopez-Regalado

User Experience Applications in Transportation

Usability and User Experience Evaluation of a New Immersive Pilot
Training Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659
Julian Abich IV, C. J. Montalbano, and Eric Sikorski

Touch Screen Application in Flight Deck for Civil Aircraft . . . . . . . . . . 667
Jiangping Chu, Lei Wu, and Jian Xu

Modeling the Dynamic Visual Attention Resource Allocation
in Cockpit with Discrete Event Simulation . . . . . . . . . . . . . . . . . . . . . . . 676
Chaoran Liang, Shuang Liu, Xiaoru Wanyan, Hao Chen, and Yuchen Min

Intelligent Agents in Cars: Investigating the Effects of
Anthropomorphism and Physicality of Agents in Driving Contexts . . . . 685
Fangang Meng, Peiyao Cheng, Jie Yao, and Yiran Wang

Design of the Resumption and Prompt Interface for Online Meetings
Under Automatic Driving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692
Keying Dai, Zhengyu Tan, and Qishen Duan

Design of Electric Bicycle for Delivery from the Perspective
of Perceptual Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700
Miao Liu, Yufeng Wu, Yujia Hu, Xuqi Yao, and Zhiwen Li

How Pedestrian-AV Interaction Is Affected by the eHMI: A Virtual
Reality Experiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707
Zhifan He, Zhengyu Tan, Ruifo Zhang, Yanyan Li, and Bin Liu

Identifying Key Influential Factors Critical to Determining
Consumers/Users’ Satisfaction of User Experience in Passenger Car
by FA-DEMATEL Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715
Chunrong Liu, Yuchun Shi, and Kui Gao

Usability and User-Centered Design

Advanced Interactive Style Guide for Design Consistency . . . . . . . . . . . 725
Bryan Croft, Mike Nithaworn, Seana Rothman, Odalis Felix,
Jeffrey D. Clarkson, Lisa Guo, and Eric Voncolln

xviii Contents



Improving Usability of a Gaze-Based Surveillance Support Tool
Through User-Centered Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732
Alexandre Marois, Laura Salvan, Daniel Lafond, Alexandre Williot,
Noémie Lemaire, and Sébastien Tremblay

Enhancing Blood Donation Intentions Using Mobile Responsive
Web Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741
Yu-Pin Lin and Meng-Cong Zheng

How Experts and Novices Perceive the Photographic Image
Composition: An Eye-Tracking Study on Composition . . . . . . . . . . . . . 750
Farbod Torabi and Sakol Teeravarunyou

Online Shopping Web Sites’ Perceived Usability: A Case Study
with Turkish Shopping Related Web Sites . . . . . . . . . . . . . . . . . . . . . . . 759
H. Merve Demirci

Applying an Iterative Design Approach to Kafu Games to Enhance
the User Experience of Gamers in Saudi Arabia . . . . . . . . . . . . . . . . . . 767
Saad Almesalm, Nadeem Bakhsh, and Saad Ali Khan

Insight into the Needs of Mobile Performance Speakers Based
on Multimodal Sensory User Experience . . . . . . . . . . . . . . . . . . . . . . . . 774
Huai Cao, Juanjuan Feng, Jihao Xu, and Zining Liu

Interface Color Design of Intelligent Vehicle Central Console . . . . . . . . 784
Fang You, Yaru Li, Preben Hansen, Liping Li, Mengting Fu, Yifan Yang,
Xin Jin, and Jianmin Wang

Design of Drinking Water Facilities in Shanghai Botanical Garden
Based on Service Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 793
Zhenzhen Ma and Li Xu

Product Identity Design of Yiwu General Merchandise Based
on User Experience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801
Shanwei Zhang, Junnan Ye, Jingping Li, and Lixia Hua

Measure of the Attentional Bias in Children Using Eye Tracking
During a Psychological Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
Andrea Argudo-Vásconez, O. Alvarado-Cando, Cristian Caldero,
Franklin Buele, P. Ortega-Chasi, and M. Cobos-Cali

The Color Semantics of Compact Car: A Case Study
on Ford Focus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817
Jiahao Wang, Yafeng Niu, Lang Xiao, Jin Liu, Guorui Ma,
and Hongrui Zuo

Improved Kano Model Based on Stakeholder - Centered Design . . . . . . 825
Yuqi Wang and Danhua Zhao

Contents xix



GVUI: Graphic-Assisted Voice User Interface Based on Multi-modal
Human-Machine Conversation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833
Bo Zhou and Long Li

User Interface and Accessibility

Effects of Culturally Tailored User Interface Design . . . . . . . . . . . . . . . 845
Helina Oladapo, Eric Owusu, and Joyram Chakraborty

The Effective Interface Format for Communicating Risk Information
in Shared Decision Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854
Li-Jen Wang and Meng-Cong Zheng

Improving the Usability of Visual Displays for a COVID-19
Household Screener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
Aubree C. Honcoop, Ellen K. Kerns, Russell J. McCulloh,
Bethany R. Lowndes, and Martina A. Clarke

Multi-scale Evaluation of HCI Acoustic Expression in Digital
Performance Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869
Du Yihang, Niu Ke, Pei Yan, Gnativ Marina Petrovna, and Wang Lijun

Usability in a Token-Based Ecosystem . . . . . . . . . . . . . . . . . . . . . . . . . . 880
Kimin Kwon, Sung H. Han, Hyeji Jang, and Ju Hwan Kim

Changes in Usability Evaluation of Human-Machine Interfaces from
the Perspective of Automated Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . 886
Yating Su, Zhengyu Tan, and Ningyi Dai

Evaluation Model of Voice User Interface . . . . . . . . . . . . . . . . . . . . . . . 894
Tianshu Wang, Ling Luo, and Xin Zhang

Interface Zooming and Planning Task Experiment Under Multiple
Interactive Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900
Chao Peng, Qiuyu Liu, Bei Zhang, and Ning Li

Effects of Affordance on the Visual Perception of Smart Washing
Machine User Interface Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908
Hongyu Li and Chien-Hsiung Chen

Color Matching Method for Foreground Based on Complex
Background Image Processing: Example of Mobile Phone Interface . . . 915
Lanjing Li and Dongke Sun

Wayfinding Performance Using Mobile Maps with an Overview
and Detail Interface: Effects of the Number of Off-Screen Objects . . . . 923
Xiao Li and Chien-Hsiung Chen

A Simple and Automatic Typesetting Method Based on BM Value
of Interface Aesthetics and Genetic Algorithm . . . . . . . . . . . . . . . . . . . . 931
Liuqing Wang and Chengqi Xue

xx Contents



The Notification Design of a Mobile User Interface . . . . . . . . . . . . . . . . 939
Miao Huang and Chien-Hsiung Chen

Design of Outdoor Public Seating Based on Environmental
Psychology: The Example of Shanghai Botanical Garden . . . . . . . . . . . 950
Yan Wang, Xiuhua Zhang, Xueting Wang, and Yeqing Lu

UX Design and Evaluation

Assessing Clustering Methods to Establish Reliability and Consensus
in Card Sorting Tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 961
Lamia Alam and Shane T. Mueller

Enhancing a Personality-Based User Selection Tool to Maximize User
eXperience Redesign Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 969
Stefano Filippi and Ruggero Bellio

UX Design for Holistic User Journey of Future Robotaxi . . . . . . . . . . . 976
Dokshin Lim and Hwan Hwangbo

User Experience in Previewing Interactive Mode of Live
Streaming News . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985
Liang-Yuan Che and Chien-Hsiung Chen

Usability of the Self-check-In Kiosk in Airports Based on Users’
Behavior Mapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 994
Tzu-Min Yang and Meng-Cong Zheng

People’s Perception of Artificial Intelligence Objects-Focusing
on People’s Emotional Response to Robot Cleaner Designs . . . . . . . . . . 1002
Jungjin Lee and Dokshin Lim

Eye Movements During Dynamic Visual Search . . . . . . . . . . . . . . . . . . 1011
Mu Tong, Chengqi Xue, Xuekei Lee, Xiaoxi Du, and Jinchun Wu

Exploring the Interactive Mode and User Experience of Dining Space
Alone During the Post-Covid-19 Period from the Perspective
of Cultural Probes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018
Chung-Shun Feng and Chien-Hsiung Chen

Usability Evaluation

Usability and Users Readability of Nuclear Evacuation Map Design . . . 1029
Yen-Yu Chang and Meng-Cong Zheng

Product Ergonomics Evaluation Model Based on Online and Offline
Multi-method Collaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1037
Huiling Wang, Yinxia Li, Huimin Hu, Weihong Cheng, and Jie Jiang

Contents xxi



Usability of the User Interface Design of Tablet
Drawing Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1046
Yi-Hung Hsu and Chien-Hsiung Chen

Inserting Plugs into Electric Sockets in Visually
Disturbed Situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1054
Seung-Kweon Hong and Hongtae Kim

Aesthetic Evaluation of Card Game Interface Based on Analytical
Hierarchy Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1061
Yaqi Sun and Chengqi Xue

UX in Healthcare and Aging

“Quantified (Self for) Others”: Lessons Learned from the Evaluation
of a Remote Monitoring Service of the Activities of the Elderly . . . . . . . 1073
Myriam Fréjus and Julien Guibourdenche

Usability Testing of Optimizing Senior-Friendly Online Survey
System: Lessons Learned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1082
Danyang Wang and Hsien-Hui Tang

Development and Evaluation of a Technical Information Sharing
System for International Remote Medical Education . . . . . . . . . . . . . . . 1090
Shunta Tomimatsu, Kuriko Kudo, Shuji Shimizu, Shintaro Ueda,
Tomohiko Moriyama, and Yasuyuki Hirai

Improving the Experience of Hemotherapy Treatment for Kids
with Leukemia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1099
Mariana Brun-Virues, Mariana Garcia-Manzano,
Magaly Renteria-Gonzalez, Gabriela Duran-Aguilar,
Fabiola Cortes-Chavez, and Alberto Rossa-Sierra

User Interface Design of Smart IoT Care Products
for the New-Age Elderly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1107
Lee-En Kao and Chien-Hsiung Chen

Interactive Design Under the Smart Elderly Community
Service System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1113
Xinxiong Liu and Yali Wang

UX Heuristic Evaluation of Maxillo-Facial Surgery . . . . . . . . . . . . . . . . 1120
Stefano Filippi, Massimo Robiony, Alessandro Tel, and Giada Paludet

Analysis of the Public Participation Experience of Online Opera
Concerts in the Context of Epidemic Situation and Research
on Influencing Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1128
Suzana Huang and Xifan Ding

xxii Contents



Rehab: New Ways to Improve Physiotherapy
Rehabilitation Experience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1134
Francisco Emiliano Garcia-Garcia, Mauricio Boccherini-Gallardo,
Alberto Rossa-Sierra, and Fabiola Cortes-Chavez

Manual Wheelchair Tire Pressure and Ride Comfort When Pushed
by a Caregiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1144
Shoichiro Fujisawa, Katsuya Sato, Shin-ichi Ito, Jyunji Kawata,
Jiro Morimoto, Mineo Higuchi, Yoshio Kaji, and Masayuki Booka

Elderly in Outdoors: Naturalistic Observations in a Public Park . . . . . . 1152
Felipe Satte, Bruno Silva, and Hande Ayanoglu

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1159

Contents xxiii


	Advances in Human Factors and Ergonomics 2021
	Preface
	Contents



