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Preface

Human factors and ergonomics have made a considerable contribution to the
research, design, development, operation, and analysis of transportation systems.
This includes road, rail, aviation, aerospace, and maritime vehicles as well as their
complementary infrastructure. This book presents recent advances in the human
factors aspects of transportation. These advances include accident analysis,
automation of vehicles, comfort, distraction of drivers (including how to avoid it),
environmental concerns, in-vehicle systems design, intelligent transport systems,
methodological developments, new systems and technology, observational and case
studies, safety, situation awareness, skill development and training, warnings and
workload.

This book brings together the most recent human factors which work in the
transportation domain, including empirical research, human performance and other
types of modeling, analysis, and development. The issues facing engineers, sci-
entists, and other practitioners of human factors in transportation research are
becoming more challenging and more critical.

The common theme across these sections is that they deal with the interactions
of humans with systems in the environment. Moreover, many of the chapter topics
cross domain and discipline boundaries. This is in keeping with the systemic nature
of the problems facing human factors experts in rail and road, aviation and aero-
space, and maritime research—it is becoming increasingly important to view
problems not as isolated factors that can be extracted from the system environment,
but as embedded issues that can only be understood as a part of an overall system.

In keeping with a system that is vast in its scope and reach, the chapters in this
book cover a wide range of topics. The chapters are organized into thirteen sections:

Part 1 Human Factors in Transportation: Road and Rail

Section 1 ~ Vehicle Automation

Section 2 Designing Autonomy in Transportation Age and Inclusion
Section 3 Driving Behavior Autonomous and Automated Vehicles
Section 4  Driver Training and Education
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Section 5 Human Factors in Transportation Rail
Section 6  Vulnerable Road Users

Section 7 Driving Behavior Safety and Simulation
Section 8  Road and Rail Comfort

Section 9 Trucks

Section 10  Safety and Hazards

Section 11  Road and Rail Usability

Part 2 Human Factors in Transportation: Maritime

Section 12 Transportation Maritime

Part 3 Human Factors in Transportation: Aviation and Space

Section 13 Human Factors in Aviation and Space

This book will be of interest and use to transportation professionals who work in
the road and rail, aviation and aerospace, and maritime domains as it reflects some
of the latest human factors and ergonomics thinking and practice. It should also be
of interest to students and researchers in these fields, to help stimulate research
questions and ideas. It is my hope that the ideas and studies reported within this
book will help to produce safer, more efficient, and effective transportation systems
in the future.

We are grateful to the Scientific Advisory Board which has helped elicit the
contributions and develop the themes in the book. These people are experts and
academic leaders in their respective fields, and their help is very much appreciated,
especially as they gave their time to the project. Special thanks to Giorgio Musso
and Nancy Currie-Gregg for their contribution to the Space program.

Road and Rail

C. Allison, UK

Giles Balbinotti, Brazil
Klaus Bengler, Germany
Stewart Birrell, UK

Gary Burnett, UK

Peter Chapman, UK

Fang Chen, Sweden

Denis Coelho, Portugal
Benjamin Colucci Rios, Puerto Rico
Guillaume Craveur, France
Laurel Dickson-Bull, USA
L. Dorn, UK

Ian Glendon, Australia
Iwona Grabarek, Poland
Rachel Grice, USA



Preface

R. Happee, Netherlands

S. Jamson, UK

Dave Kaber, USA

Josef Krems, Germany
Mike Lenné, Australia
Elzbieta Macioszek, Poland
Franck Mars, France
Deborah McAvoy, USA
Ann Mills, UK

Ralf Philipsen, Germany

K. Revell, UK

Ralf Risser, Austria

Paul Salmon, Australia
Grzegorz Sierpinski, Poland
Shafig ur Rehman, Sweden
Didier Valdes Diaz, Puerto Rico
Guy Walker, Scotland
Kristie Young, Australia

Aviation

V. Banks, UK

Marcus Biella, Germany
Clark Borst, The Netherlands
Tamsyn Edwards, USA
Michael Feary, USA
Andreas Haslbeck, Germany
Becky Hooey, USA

John Huddlestone, UK
David Kaber, USA

Kara Latorella, USA

Arnab Majumdar, UK

Lynne Martin, USA

Joey Mercer, USA

Max Mulder, The Netherlands
K. Plant, UK

Jon Lars Syversen, Norway
Savvy Verma, USA

David Yacht, USA

Kim Vu, USA

Space

Daniele Bedini, Italy
Jason Beierle, USA
Tiziano Bernard, USA



Roberta Capra, Italy
Marinella Ferrino, Italy
Enrico Gaia, Italy
Sandra Hauplick, Austria

Kees Nieuwenhuis, The Netherlands

Raffaella Ricci, Italy
Adriana Salatino, Italy
Irene Schlacht, Italy
Domenico Tedone, Italy

Maritime

Ahmet Dursun Alkan, Turkey
David Andrews, UK

Giuseppe Di Bucchianico, Italy
Dawn Gray, USA

Marc Grootjen, The Netherlands
Thomas Koester, Denmark
Scott Netson MacKinnon, Canada
Massimo Musio Sale, Italy
Stella (Styliani) Parisi, Greece
Gesa Praetorius, Sweden
Andrea Ratti, Italy

A. Roberts, UK

Andrea Vallicelli, Italy

July 2019

Preface

Neville Stanton



Contents

Vehicle Automation

Empirical Validation of a Checklist for Heuristic Evaluation

of Automated Vehicle HMIs. . . .. ... ... .. ... .. .. .. ... ......

Yannick Forster, Sebastian Hergeth, Frederik Naujoks, Josef F. Krems,
and Andreas Keinath

A Novel Method for Designing Metaphor-Based Driver-Vehicle

Interaction Concepts in Automated Vehicles . ...................

Jan Bavendiek, Emily Oliveira, and Lutz Eckstein

Vocal Guidance of Visual Gaze During an Automated Vehicle

Handover Task. . ... ... ... .. .. .. . . . . . . . . .

Jediah R. Clark, Neville A. Stanton, and Kirsten M. A. Revell

How Do You Want to be Driven? Investigation of Different

Highly-Automated Driving Styles on a Highway Scenario . . ........

Patrick Rossner and Angelika C. Bullinger
Using Technology Acceptance Model to Explain Driver Acceptance

of Advanced Driver Assistance Systems . . . ... ..................

Md Mahmudur Rahman, Shuchisnigdha Deb, Daniel Carruth,
and Lesley Strawderman

Bayesian Artificial Intelligence-Based Driver for Fully Automated

Vehicle with Cognitive Capabilities . ..........................

Ata Khan

A Survey Study to Explore Comprehension of Autonomous

Vehicle’s Communication Features. . . .. ... ....................

Shuchisnigdha Deb, Daniel W. Carruth, and Lesley J. Strawderman

xi



xii

How Should Automated Vehicles Communicate? —
Effects of a Light-Based Communication Approach

in a Wizard-of-Oz Study .......... ... ... . ... ... . ... ... ....

Ann-Christin Hensch, Isabel Neumann, Matthias Beggiato,
Josephine Halama, and Josef F. Krems

Designing Autonomy in Transportation: Age and Inclusion

Designing Adaptation in Cars: An Exploratory Survey

on Drivers’ Usage of ADAS and Car Adaptations . . .. .............

Nermin Caber, Patrick Langdon, and P. John Clarkson

Supporting Older Drivers’ Visual Processing of Intersections -

Effects of Providing Prior Information. . . .......................

Matthias Beggiato, Franziska Hartwich, Tibor Petzoldt, and Josef Krems

The Impact of Different Human-Machine Interface Feedback
Modalities on Older Participants’ User Experience of CAVs

in a Simulator Environment . . . .. ... ... ... ... ... ... . ... .. ... .

Iveta Eimontaite, Alexandra Voinescu, Chris Alford,
Praminda Caleb-Solly, and Phillip Morgan

User Experience in Immersive VR-Based Serious Game:

An Application in Highly Automated Driving Training . . . . ... ... ...

Mahdi Ebnali, Cyrus Kian, Majid Ebnali-Heidari, and Adel Mazloumi

Comparison of Child and Adult Pedestrian Perspectives of External

Features on Autonomous Vehicles Using Virtual Reality Experiment . . .

Shuchisnigdha Deb, Daniel W. Carruth, Muztaba Fuad, Laura M. Stanley,
and Darren Frey

An Inclusive, Fully Autonomous Vehicle Simulator

for the Introduction of Human-Robot Interaction Technologies. . . . . ..

Theocharis Amanatidis, Patrick Langdon, and P. John Clarkson

Driving Behavior: Autonomous and Automated Vehicles

Investigating Drivers’ Behaviour During Diverging Maneuvers

Using an Instrumented Vehicle ...............................

Fabrizio D’Amico, Alessandro Calvi, Chiara Ferrante,
Luca Bianchini Ciampoli, and Fabio Tosti

Model of Driving SKkills Decrease in the Context

of Autonomous Vehicles . . .. ...... ... .. ... .. .. .. .. ... ...

Darina Havlickova, Petr Zamec¢nik, Eva Adamovské, Adam Gregorovic,
Vaclav Linkov, and Ale$ Zaoral

Contents

145



Contents xiii

The User and the Automated Driving: A State-of-the-Art ... ... ... .. 190
Anabela Simdes, Liliana Cunha, Sara Ferreira, José Carvalhais,
José Pedro Tavares, Antonio Lobo, Antonio Couto, and Daniel Silva

Driver Training and Education

Explicit Forward Glance Duration Hidden Markov Model

for Inference of Spillover Detection . ........................... 205
John (Hyoshin) Park, Nigel Pugh, Justice Darko, Larkin Folsom,

and Siby Samuel

Proposal for Graduated Driver Licensing Program:

Age vs. Experience, Abu Dhabi Case Study . . . ................... 214
Yousif Al Thabahi, Marzouq Al Zaabi, Mohammed Al Eisaei,

and Abdulla Al Ghafli

Impact of Mind Wandering on Driving . ... ..................... 224
Minerva Rajendran and Venkatesh Balasubramanian

Assessing the Relation Between Emotional Intelligence
and Driving Behavior: An Online Survey ....................... 233
Swathy Parameswaran and Venkatesh Balasubramanian

Human Factors in Transportation: Rail

The Effect of Tram Driver’s Cab Design on Posture
and Physical Strain . ...... ... ... .. ... .. ... .. 243
Tobias Heine, Marco Kippler, and Barbara Deml

Engineering the Right Change Culture in a Complex (GB)
Rail Industry . ....... .. ... . ... . . . 250
Michelle Nolan-McSweeney, Brendan Ryan, and Sue Cobb

Application of Cognitive Work Analysis to Explore Passenger

Behaviour Change Through Provision of Information to Help

Relieve Train Overcrowding . ... .......... ... ... ... .......... 261
Jisun Kim, Kirsten Revell, and John Preston

Decrease Driver’s Workload and Increase Vigilance ... ........ .... 272
Denis Miglianico and Vincent Pargade

Analysis of Driving Performance Data to Evaluate Brake

Manipulation by Railway Drivers .. ........ ... .. ... .......... 282
Daisuke Suzuki, Naoki Mizukami, Yutaka Kakizaki,

and Nobuyuki Tsuyuki



Xiv Contents

Vulnerable Road Users

Sharing the Road: Experienced Cyclist and Motorist Knowledge
and Perceptions ... ....... ... ... ... 291
Mary L. Still and Jeremiah D. Still

Examination on Corner Shape for Reducing Mental Stress
by Pedestrian Appearing from Blind Spot of Intersection . .......... 301
Wataru Kobayashi and Yohsuke Yoshioka

Pedestrian Attitudes to Shared-Space Interactions

with Autonomous Vehicles — A Virtual Reality Stady . ... ........ .. 307
Christopher G. Burns, Luis Oliveira, Vivien Hung, Peter Thomas,

and Stewart Birrell

Driving Behavior: Safety and Simulation

Speed Behavior in a Suburban School Zone: A Driving Simulation

Study with Familiar and Unfamiliar Drivers from Puerto Rico

and Massachusetts . .. ... ... .. .. .. .. ... ... 319
Didier Valdés, Michael Knodler, Benjamin Colucci, Alberto Figueroa,

Maria Rojas, Enid Colén, Nicholas Campbell, and Francis Tainter

Applying Perceptual Treatments for Reducing Operating Speeds

on Curves: A Driving Simulator Study for Investigating Driver’s

Speed Behavior . ........... ... ... . .. ... 330
Alessandro Calvi, Fabrizio D‘Amico, Chiara Ferrante,

Luca Bianchini Ciampoli, and Fabio Tosti

Learning Drivers’ Behavior Using Social Networking Service . . ... ... 341
Yueqing Li, Acyut Kaneria, Xiang Zhao, and Vinaya Manchaiah

Comparing the Differences of EEG Signals Based on Collision
and Non-collision Cases . . .. ...... ... ... ... .. ... ........... 351
Xinran Zhang and Xuedong Yan

Driving at Night: The Effects of Various Colored Windshield Tints

on Visual Acuity, Glare Discomfort, and Color Perception . ......... 361
Ma. Gilean Fria Badilla, Elijah Gabalda, Jeonne Joseph Ramoso,

and Keneth Sedilla

Road and Rail: Comfort

Database Driven Ergonomic Vehicle Development via a Fully
Parametric Seating Buck ... ......... ... ... ... ... ... ... 377
Johannes Tiefnig, Mario Hirz, and Wilhelm Dietrich



Contents XV

Are You Sitting Comfortably? How Current Self-driving Car

Concepts Overlook Motion Sickness, and the Impact It Has

on Comfort and Productivity . ... ............................. 387
Joseph Smyth, Paul Jennings, and Stewart Birrell

Experimental Investigation of the Relationship Between Human

Discomfort and Involuntary Movements in Vehicle Seat . ....... . ... 400
Junya Tatsuno, Koki Suyama, Hiroki Mitani, Hitomi Nakamura,

and Setsuo Maeda

An Ergonomic Assessment of Mass Rapid Transport Trains

in Metro Manila, Philippines . ... ............................. 412
Anna Patricia F. Martinez, Angela Jasmin B. Caingat,

Raine Alexandra S. Robielos, and Benette P. Custodio

Trucks

The Analysis of UK Road Traffic Accident Data and its Use

in the Development of a Direct Vision Standard for Trucks

inLondon. ....... ... . ... .. ... 427
Russell Marshall, Steve Summerskill, and James Lenard

The Development of a Direct Vision Standard for Trucks

in London Using a Volumetric Approach. . ... ................... 440
Stephen Summerskill, Russell Marshall, Abby Paterson,

and Anthony Eland

A Scenario-Based Investigation of Truck Platooning Acceptance. . . . .. 453
Matthias Neubauer, Oliver Schauer, and Wolfgang Schildorfer

Conceptual Testing of Visual HMIs for Merging of Trucks . ....... .. 462
Felix A. Dreger, Joost C. F. de Winter, Barys Shyrokau,
and Riender Happee

“Should We Allow Him to Pass?” Increasing Cooperation
Between Truck Drivers Using Anthropomorphism. . . .............. 475
Jana Fank, Leon Santen, Christian Knies, and Frank Diermeyer

Safety and Hazards

Gear Shifter Design — Lack of Dedicated Positions
and the Contribution to Cognitive Load and Inattention . . .......... 487
Sanna Lohilahti Bladfilt, Camilla Grane, and Peter Bengtsson

Forensic Analyses of Rumble Strips and Truck Conspicuity . ........ 499
Jack L. Auflick, James K. Sprague, Joseph T. Eganhouse,
and Julius M. Roberts



XVi Contents

Investigation of Dubai Tram Safety Challenges and Road User
Behavior Through Tram Driver’s Opinion Survey ................ 510
Shahid Tanvir, Noor Zainab Habib, and Guy H. Walker

Analysis of Driving Safety and Cellphone Use Based on Social Media. .. 521
Chao Qian, Yueqing Li, Wenchao Zuo, and Yuhong Wang

Trends of Crash Mitigations at High Crash Intersections in Nevada,
US Based on Highway Safety Improvement Program . ............. 531
Wanmin Ge and Haiyuan Li

Road and Rail: Usability

User-Centered Development of a Public Transportation Vehicle
Operated in a Demand-Responsive Environment . . . . ........... ... 545
Alexander Mueller, Stefanie Beyer, Gerhard Kopp, and Oliver Deisser

Human Factors Concerns: Drivers’ Perception on Electronic

Sideview System in 21st Century Cars.......................... 556
Bankole K. Fasanya, Yashwant Avula, Swetha Keshavula,

Supraja Aragattu, Sivaramakrishna Kurra, and Bharath Kummari

Development of a Prototype Steering Wheel for Simulator-Based
Usability Assessment . ......... ... .. ... . ... .. . ... .. ... ... 564
James Brown, Neville Stanton, and Kirsten Revell

Should I Stay or Should I Go? - Influencing Context Factors

for Users’ Decisions to Charge or Refuel Their Vehicles . ........... 573
Ralf Philipsen, Teresa Brell, Hannah Biermann, Teresa Eickels,

Waldemar Brost, and Martina Ziefle

Driving Segway: A Musculoskeletal Investigation . ................ 585
Zavier Berti, Peter Rasche, Robert Chauvet, Matthias Wille, Vera Rick,

Laura Barton, Tobias Hellig, Katharina Schifer, Christina Brohl,

Sabine Theis, Christopher Brandl, Verena Nitsch, and Alexander Mertens

Using the Lane Change Test to Investigate In-Vehicle

Display Placements. . .. ............ ... ... . . ... ... . ... . ... 596
Sabrina N. Moran, Thomas Z. Strybel, Gabriella M. Hancock,

and Kim-Phuong L. Vu

Investigation on the Effectiveness of Autostereoscopic 3D Displays
for Parking Maneuver Tasks with Passenger Cars. . ... ............ 608
André Dettmann and Angelika C. Bullinger



Contents xvii

Transport Realities and Challenges for Low Income Peripheral

Located Settlements in Gauteng Province: Are We Witnessing

the Genesis of a New Transport Order or Consolidation

of the Old Transport Order? . ... ... ... ... ... ... . ........... 618
James Chakwizira, Peter Bikam, and Thompson A. Adeboyejo

Transportation: Maritime

Towards Autonomous Shipping — Exploring Potential Threats
and Opportunities in Future Maritime Operations. . . . . ... ......... 633
Gesa Praetorius, Carl Hult, and Carl Sandberg

Evaluating the Impact of Increased Volume of Data Transmission

on Teleoperated Vehicles ... ....... ... ... .................. 645
Kiome A. Pope, Aaron P. J. Roberts, Christopher J. Fenton,

and Neville A. Stanton

Design of a Sustainable and Accessible Royal Rig Maxy Clipper
for Single-Handed . ......... ... ... ... ... ... ... . ... ... ... 656
Massimo Di Nicolantonio

Interfaces with Legs? Documenting the Design Sprint of Prototype
Future Submarine Control Room User Interfaces ................. 669
Daniel Fay, Aaron P. J. Roberts, and Neville A. Stanton

Human Factors in Aviation and Space

Considering Single-Piloted Airliners for Different Flight Durations:
An Issue of Fatigue Management . . . ... ........................ 683
Daniela Schmid and Neville A. Stanton

An Eye in the Sky: Developing a Novel Framework for Visual
Airport Traffic Control Tower Tasks . . .. ....................... 695
Amelia Kinsella, Lori Smith, Rebecca Collins, and Katherine Berry

Overwritten or Unrecorded: A Study of Accidents & Incidents
in Which CVR Data Were not Available . . . ..................... 702
Simon Cookson

Human Factors Evaluation of ATC Operational Procedures

in Relation to Use of 3D Display . ... ....... ... .. ... .......... 715
Yisi Liu, Fitri Trapsilawati, Zirui Lan, Olga Sourina, Henry Johan,

Fan Li, Chun-Hsien Chen, and Wolfgang Mueller-Wittig

Monitoring Performance Measures for Radar Air Traffic
Controllers Using Eye Tracking Techniques . .................... 727
Hong Jie Wee, Sun Woh Lye, and Jean-Philippe Pinheiro



XViii Contents

Flight Eye Tracking Assistant (FETA): Proof of Concept . .......... 739
Christophe Lounis, Vsevolod Peysakhovich, and Mickaél Causse

How Does National Culture Help Pilots in Navigating
in Different Environment? . ... ... ... ... ... ... ... ... ... ... ... 752
Xiaoyu O. Wu

Human Reliability Quantification in Flight Through a Simplified
CREAM Method . ............. . .. . . . . . . . . 762
Yundong Guo and Youchao Sun

The Human Element in Performance Based Navigation: Air Traffic
Controller Acceptance of Established on Required Navigation

Performance Procedures ... .............. ... ... . ... ... .... 774
Lauren Thomas and Alicia Serrato

Ergonomic Assessment of Instructors’ Capability to Conduct
Personality-Oriented Training for Air Traffic Control (ATC)

Personnel . . ... ... . . 783
Oleksii Reva, Sergii Borsuk, Valeriy Shulgin, and Serhiy Nedbay

Impact of Plants in Isolation: The EDEN-ISS Human Factors
Investigation in Antarctica . . .............. .. ..... . ... ... . ... 794
Irene Lia Schlacht, Harald Kolrep, Schubert Daniel, and Giorgio Musso

Considerations for Passenger Experience in Space Tourism ....... .. 807
Tiziano Bernard, Yash Mehta, Brandon Cuffie, Yassine Rayad,
Sebastien Boulnois, and Lucas Stephane

Cognitive Architecture Based Mental Workload Evaluation
for Spatial Fine Manual Control Task . . . .. ..................... 819
Yanfei Liu, Zhigiang Tian, Yuzhou Liu, Jusong Li, and Feng Fu

Author Index. . . ... .. .. ... 831



	Advances in Human Factors and Ergonomics 2019
	Preface
	Road and Rail
	Aviation
	Space
	Maritime

	Contents



