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iICED23

Welcome by the Committees

Welcome to ICED23, the 24th International Conference on Engineering Design. ICED is the flagship con-
ference of the Design Society, with a very long tradition. People from all over the world come together to 
present their scientific work in design, and learn about new developments in design research.  This year, 
the conference is hosted by the University of Bordeaux on the west campus of Montesquieu in Bordeaux 
France. 

The theme for ICED23 is “Design in a complex world.” We have definitely entered a world full of promis-
ing technologies, a hyper-connected world where information is paramount. In such a world, true value 
creation for people and companies and simplicity of solutions will be the keys to success. Design must 
therefore reinvent itself by embracing the broader issues of designing complex systems. These complex 
systems are made up not only of physical products but also of automation, human services, process, 
organizations, infrastructures, skills training and a host of socio-technical, ethnological and cultural 
realities and socio-economic compromises. Where design paradigms are changing is that these complex 
systems are also made of people or actors, and include or are interfaced with other systems. We as a 
design society should participate to tackle these challenges by educating new generations and renewing 
theories and practices of design and engineering. ICED23 should be a unique opportunity to collectively 
discuss the state of the art and future of our discipline.

This year’s ICED continues with the successful structure of both discussion and podium sessions. 
Discussion sessions include four topical paper presentations with no questions, followed by a moderated 
discussion of the topic area with authors and the open audience. Podium sessions include more papers 
with traditional question and answer periods after each presentation. We also have several academic and 
industry keynote speakers. And we have a marketplace exhibition on Thursday’s coffee and lunch breaks 
for researchers to present their more interactive research demonstrators such as software and hardware. 
Through these formats we hope to foster new design oriented discussions and collaborations. 

We hope you enjoy the conference, the engaging speakers and innovative design research presented and 
discussed. We hope you take time to enjoy the campus venue and the city and surroundings.  We know 
you will leave Bordeaux with new knowledge, inspirations for innovative research ideas, new friends and 
colleagues, and we hope with the wish to visit with us again. 

Welcome to ICED23!

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


ii ICED23

INTERNATIONAL CONFERENCE ON  
ENGINEERING DESIGN, ICED23

24-28 JULY 2023, BORDEAUX, FRANCE

Editor-in-Chief
Kevin Otto, Program Committee Chair
University of Melbourne, Australia
kevin.otto@unimelb.edu.au

Programme Committee
Kevin Otto, University of Melbourne, Australia (Programme Committee Chair)
Boris Eisenbart, Swinburne University, Australia (Programme Committee Co-Chair)
Claudia Eckert, The Open University, United Kingdom
Benoit Eynard, Université de Technologie de Compiègne, France
Dieter Krause, Technische Universität Hamburg, Germany
Josef Oehmen, Danmarks Tekniske Universitet, Denmark
Nadège Troussier, Arts et Métiers Institute of Technology - Université de Technologie de Troyes, France
Jan Küchenhof, Technische Universität Hamburg, Germany (Programme Committee Technical Lead)
Lukas Schwan, Technische Universität Hamburg, Germany (Programme Committee Technical Lead)

Scientific Committee
Abdelmalek Arrouf, LEMPAU, Batna 1 University, Algeria
Ada Hurst, University of Waterloo, Canada
Ademir-Paolo Vrolijk, University of Toronto, Canada
Agnes D’Entremont, The University of British Columbia, Canada
Ahmad Al khatib, ECAM Rennes - Louis de Broglie, France
Akane Matsumae, Kyushu University, Japan
Albert Albers, Karlsruhe Institute of Technology (KIT), Germany
Alessandro Bertoni, Blekinge Institute of Technology, Sweden
Alexandre Durupt, université de technologie de Compiègne, France
Alexis JP Jacoby, University of Antwerp, Belgium
Ali Yassine, Stevens Institute of Technology, United States
Alison McKay, University of Leeds, United Kingdom
Alison Olechowski, University of Toronto, Canada
Alparslan Emrah Bayrak, Stevens Institute of Technology, United States
Amaresh Chakrabarti, Indian Institute of Science, India
Ambar Mulyono, Universitas Sebelas Maret, Indonesia
Améziane Aoussat, ENSAM, France
Anders Warell Warell, Lund University, Sweden

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


iiiICED23

Andi Setiawan, Universitas Sebelas Maret, Indonesia
André Liem, Norwegian University of Science and Technology, Norway
Andrea Luigi Guerra, UTC, Sorbonne Universités, France
Andreas Claus Hansen, DTU, Denmark
Andreas Dagman, Chalmers University of Technology, Sweden
Andreas Erik Riel, Grenoble Alps University, Institute of Engineering, France
Andreas Hein, University of Luxembourg, Luxembourg
Andres Felipe Valderrama Pineda, Aalborg University, Denmark
Andrew James Wodehouse, University of Strathclyde, United Kingdom
Andy Dong, Oregon State University, United States
Andy Mattulat Filipovic, NTNU, Denmark
Anja Maier, University of Strathclyde and DTU-Technical University of Denmark, United Kingdom
Anna Öhrwall Rönnbäck, Luleå University of Technology, Sweden
Anna Sofie Karlsson, Luleå University of Technology, Sweden
Antoine Tordeux, Universite of Wuppertal, Germany
Antony John Robotham, University of Plymouth, United Kingdom
Arindam Brahma, Chalmers University of Technology, Sweden
Arlindo Silva, Singapore University of Technology and Design, Singapore
Armand Hatchuel, MINES ParisTech, France
Åsa Ericson, Luleå University of Technology, Sweden
Asko Uolevi Ellman, Tampere University, Finland
Audrey Abi Akle, ESTIA, France
Axel Nordin, Lund University, Sweden
Aykut Coskun, Koc University, Turkiye
Aylmer Johnson, University of Cambridge, United Kingdom
Bahar Şener, Middle East Technical University, Turkiye
Barbara Del Curto, Politecnico di Milano, Italy
Beate Bender, Ruhr University Bochum, Germany
Ben Hicks, University of Bristol, United Kingdom
Benjamin Schleich, Technical University of Darmstadt, Germany
Benoit Eynard, Université de Technologie de Compiègne, France
Benoit Weil, MINES Paris PSL Research, France
Bernard Yannou, CentraleSupélec, Université Paris-Saclay, France
Bertrand Nicquevert, CERN, Switzerland
Binyang Song, Massachusetts Institute of Technology, United States
Boris Eisenbart, Swinburne University of Technology, Australia
Borut Cerne, University of Ljubljana, Slovenia
Boyeun Lee, University of Exeter Business School, United Kingdom
Camille Jean, École nationale supérieure d’arts et métiers (ENSAM), France
Carlos García-García, Universitat Jaume I (UJI), Spain
Carlye Anne Lauff, University of Minnesota, United States
Carolyn Conner Seepersad, The University of Texas at Austin, United States
Carsten Stechert, Ostfalia University of Applied Sciences, Germany
Casper Boks, Norwegian University of Science and Technology, Norway
Caterina Rizzi, University of Bergamo, Italy
Cédric Masclet, Université Grenoble Alpes, France
Charlie Ranscombe, Swinburne University of Technology, Australia
Chris Snider, University of Bristol, United Kingdom
Christer W. Elverum, Norwegian University of Science and Technology, Norway
Christian Johansson, Blekinge Institute of Technology, Sweden
Christian Köhler, htw saar - Saarland University of Applied Sciences, Germany
Christian Weber, Technische Universität Ilmenau, Germany
Christine Toh, University of Nebraska at Omaha, United States

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


iv ICED23

Christophe Merlo, ESTIA, France
Christopher Andrew Mattson, Brigham Young University, United States
Christopher McComb, Carnegie Mellon University, United States
Christopher McMahon, University of Bristol - Engineering, United Kingdom
Christos Chantzaras, Technical University of Munich, Germany
Ciarán J O’Reilly, KTH Royal Institute of Technology, Sweden
Claudia Eckert, The Open University, United Kingdom
Claudio Favi, Università degli Studi di Parma, Italy
Claus Thorp Hansen, Technical University of Denmark, Denmark
Clement Fortin, Skolkovo Institute of Science and Technology (Skoltech), Russia
Colin Reginald Burvill, The University of Melbourne, Australia
Crispin Hales, Hales & Gooch Ltd., United States
Damien Motte, Lund University, Sweden
Daniel Coutellier, Université Polytechnique Hauts de France, France
Daniel Guzzo, Technical University of Denmark, Denmark
Daniel Holder, University of Stuttgart, Germany
Daniel Roth, University of Stuttgart, Germany
Daniela Pigosso, Technical University of Denmark, Denmark
David Inkermann, TU Clausthal, Germany
David Wynn, University of Auckland, New Zealand
Deborah Thurston, University of Illinois at Urbana-Champaign, United States
Denis Cavallucci, INSA Strasbourg, France
Denis Teissandier, University of Bordeaux, France
Diane Peters, Kettering University, United States
Diann Brei, University of Michigan, United States
Dibakar Sen, Indian Institute of Science, Bangalore, India
Dieter Krause, Hamburg University of Technology, Germany
Dietmar Göhlich, Technische Universität Berlin, Germany
Dominique Millet, SEATECH Toulon, France
Dorian Marjanovic, University of Zagreb, Croatia
Dragan Zezelj, University of Zagreb, Croatia
Eckart Frankenberger, Airbus, Germany
Eckhard Kirchner, TU Darmstadt, Germany
Eduardo Ahumada-Tello, Autonomous University of Baja California, Mexico
Edwin Koh, Singapore University of Technology and Design, Singapore
Ehud Kroll, Braude College of Engineering, Israel
Elena Mulet, Universitat Jaume I, Spain
Elies Dekoninck, University of Bath, United Kingdom
Enrico Vezzetti, Politecncico di Torino, Italy
Eric Blanco, French Air Force Academy - Ecole de l’Air, France
Eric Bonjour, Université de Lorraine, France
Eric Reynolds Brubaker, NASA, United States
Erik Sundin, Linköping University, Sweden
Esben Bala Skouboe, Aalborg University, Denmark
Estefania Ciliotta Chehade, Northeastern University, Center for Design, United States
Ester Rachele Mussari, Università degli Studi Mediterranea di Reggio Calabria, Italy
Eswaran Subrahmanian, Carnegie Mellon University, United States
Eun Suk Suh, Seoul National University, South Korea
Fang Wan, Southern University of Science and Technology, China
Federica Cappelletti, Università Politecnica delle Marche, Italy
Federico Morosi, Politecnico di Milano, Italy
Federico Rotini, University of Florence, Italy
Felician Campean, University of Bradford, United Kingdom

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


vICED23

Filippo Chiarello, Università di Pisa, Italy
Filippo Salustri, Toronto Metropolitan University, Canada
Flore Vallet, CentraleSupélec-Université Paris-Saclay, France
Francesca Montagna, Politecnico di Torino, Italy
Francesco Ferrise, Politecnico di Milano, Italy
Franck Marle, CentraleSupélec, Université Paris-Saclay, France
Francois Cluzel, CentraleSupélec, Université Paris-Saclay, France
Frank Beneke, University of Göttingen, Germany
Franziska Conrad, University of Southampton, United Kingdom
Fredrik Elgh, Jönköping University, Sweden
Frido Smulders, Delft University of Technology, Netherlands
Gabriela Goldschmidt, Technion - Israel Institute of Technology, Israel
Gaetano Cascini, Politecnico di Milano, Italy
Georg Hackenberg, University of Applied Sciences Upper Austria, Austria
George Edward Moore, Massachusetts Institute of Technology, United States
George Edward Torrens, Loughborough University, United Kingdom
George Stilwell, UC, New Zealand
Georges Fadel, Clemson University, United States
Georgi V. Georgiev, University of Oulu, Finland
Giandomenico Caruso, Politecnico di Milano, Italy
Giorgia Pietroni, Università degli Studi della Tuscia, Italy
Giovanni Formentini, Aarhus University, Denmark
Giovanni Moroni, Politecnico di Milano, Italy
Giulia Wally Scurati, Blekinge Tekniska Högskola, Sweden
Glenn Johansson, Lund University, Sweden
Gokula Annamalai-Vasantha, Edinburgh Napier University, United Kingdom
Gordon Krauss, Harvey Mudd College, United States
Graziana Blandino, Politecnico di Torino, Italy
Gualtiero Fantoni, Università di Pisa, Italy
Guillaume Lamé, Paris Saclay University, France
Gwenola Yannou-Le Bris, AgroParisTech, France
Harald Schaub, IABG mbH, Germany
Harrison Kim, University of Illinois at Urbana-Champaign, United States
Harry James Felton, University of Bristol, United Kingdom
Helen Lockett, The Open University, United Kingdom
Hernan Casakin, Ariel University, Israel
Hideyoshi Yanagisawa, The University of Tokyo, Japan
Hitoshi Komoto, National Institute of Advanced Industrial Science and Technology, Japan
Horea Ilies, University of Connecticut, United States
Ian Whitfield, University of Strathclyde, United Kingdom
Iban Lizarralde, ESTIA, France
Iestyn Jowers, The Open University, United Kingdom
Ignacio López-Forniés, Universidad de Zaragoza, Spain
Ingo Jonuschies, University of Rostock, Germany
Iris Graessler, Paderborn University, Germany
Ivo Dewit, University of Antwerp, Belgium
Jaap Daalhuizen, Technical University of Denmark, Denmark
Jakob Trauer, Technical University of Munich, Germany
James Ah Kat Tan, Ngee Ann Polytechnic, Singapore
James Gopsill, University of Bristol, United Kingdom
James Moultrie, University of Cambridge, United Kingdom
Janaina Mascarenhas, University of São Paulo, Brazil
Janet Allen, The University of Oklahoma, United States

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


vi ICED23

Jason Anthony Matthews, University of the West of England, United Kingdom
Jean-Bernard Bluntzer, Université de Technologie de Belfort-Montbéliard, France
Jean-François Boujut, Grenoble INP - University Grenoble Alpes, France
Jean-François Petiot, Ecole Centrale de Nantes, France
Jeffrey Herrmann, University of Maryland, United States
Jenny Faucheu, Mines Saint-Etienne, France
Jens Christian Göbel, TU Kaiserslautern, Germany
Jeremy Legardeur, ESTIA, France
Jesko Schulte, Blekinge Institute of Technology, Sweden
Jesse Lucas Velleu, University of Michigan, United States
Ji Han, University of Exeter, United Kingdom
Jinjuan She, Miami University, United States
Joaquim Lloveras, Universitat Politècnica de Catalunya, Spain
Johan Lugnet, Luleå University of Technology, Sweden
Johan Malmqvist, Chalmers University of Technology, Sweden
Johan Wenngren, Luleå University of Technology, Sweden
Johanna Wallin Nylander, GKN Aerospace Engine System Sweden, Sweden
John Gero, UNC Charlotte, United States
Jonathan Borg, University of Malta, Malta
Jonathan Cagan, Carnegie Mellon University, United States
Jonathan Max Kiessling, University of Stuttgart, Germany
Jörg Miehling, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany
Josef Oehmen, Technical University of Denmark, Denmark
Joshua Summers, Clemson University, United States
Josip Stjepandic, PROSTEP AG, Germany
Julie Linsey, Georgia Institute of Technology, United States
Julie Milovanovic, University of North Carolina at Charlotte, United States
Julie Stal-Le Cardinal, CentraleSupélec, Université Paris-Saclay, France
Junichi Iijima, Tokyo University of Science, Japan
Kai G. Mertens, Hamburg University of Technology, Germany
Kalevi Ekman, Aalto University, Finland
Kamran Behdinan, University of Toronto, Canada
Katja Hölttä-Otto, The University of Melbourne, Australia
Keiichi Sato, Illinois Institute of Technology, United States
Kemper Lewis, University at Buffalo, United States
Kentaro Watanabe, National Institute of Advanced Industrial Science and Technology, Japan
Kenton Blane Fillingim, Oak Ridge National Laboratory, United States
Kevin Otto, The University of Melbourne, Australia
Khadija Tahera, The Open University, United Kingdom
Kika Ioannou Kazamia, University of Nicosia, Cyprus
Kikuo Fujita, Osaka University, Japan
Kilian Gericke, University of Rostock, Germany
Kjell Ove Andersson, KTH Royal Institute of Technology, Sweden
Klaus-Dieter Thoben, University of Bremen, Germany
Koffi Dotche, University of Technology Troyes, France
Kosa Goucher-Lambert, University of California, Berkeley, United States
Kostas Nizamis, University of Twente, Netherlands
Kristin Paetzold, TU Dresden, Germany
Kristin Wood, CU Denver, United States
Kyung seo Jung, Stanford Center at the Incheon Global Campus, Stanford University, South Korea
Larry Stauffer, University of Idaho, United States
Lars Almefelt, Chalmers University of Technology, Sweden
Lars Eriksson, jönköping University, Sweden

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


viiICED23

Lauren Thomas-Seale, University of Birmingham, United Kingdom
Leah Chong, Massachusetts Institute of Technology, United States
Lennart Karlsson, Anske AB, Sweden
Lilia Gzara, INSA Lyon, France
Linus Tan, Swinburne University of Technology, Australia
Lionel Roucoules, Arts et Métiers Institute, France
Lisa Larsson, Luleå University of Technology, Sweden
Liuqing Chen, Zhejiang University, China
Lorenzo Fiorineschi, University of Florence, Italy
Lucienne Blessing, Singapore University of Technology and Design, Singapore
Lu’lu’ Purwaningrum, Universitas Sebelas Maret, Indonesia
Malena Agyemang, Penn State University, United States
Man Hang Yip, University of Cambridge, United Kingdom
Marc Zolghadri, Supmeca, France
Marco Bertoni, Blekinge Institute of Technology, Sweden
Marco Cantamessa, Politecnico di Torino, Italy
Marco Marconi, Università degli Studi della Tuscia, Italy
Margareta Norell Bergendahl, KTH Royal Institute of Technology, Sweden
Maria Auxiliadora Cannarozzo Tinoco, Universidade Federal do Rio Grande do Sul, Brazil
Marija Jankovic, CentraleSupélec, Université Paris-Saclay, France
Marija Majda Perisic, University of Zagreb, FSB, Croatia
Marina Carulli, Politecnico di Milano, Italy
Mário Barros, Aalborg University, Denmark
Mario Fargnoli, Universitas Mercatorum, Italy
Mario Guagliano, Politecnico di Milano, Italy
Mario Storga, University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture, Croatia
Mark Fuge, University of Maryland, United States
Markus Mörtl, Technical University of Munich, Germany
Markus Zimmermann, Technische Universität München, Germany
Marta Royo, Universitat Jaume I, Spain
Martin Steinert, Norwegian University of Science and Technology, Norway
Martin Ziegler, Helbling Technik Bern AG, Switzerland
Massimo Panarotto, Chalmers University of Technology, Sweden
Mathieu Mangeot, INRIA, France
Matilda Watz, Blekinge Tekniska Högskola, Sweden
Matt Borland, University of Waterloo, Canada
Matteo Vignoli, University of Bologna, Italy
Matthias Guertler, University of Technology Sydney, Australia
Matthieu Bricogne, Université de Technologie de Compiègne, France
Mehmet Goker, OwnBackup, United States
Menachem Peter Weiss, Technion - Israel Institute of Technology, Israel
Michael Deininger, Technical University of Denmark, Denmark
Michael Kokkolaras, McGill University, Canada
Michael Saidani, CentraleSupélec, Université Paris-Saclay, France
Michael Vielhaber, Saarland University, Germany
Michael Walter, Ansbach University of Applied Sciences, Germany
Mickael Gardoni, École de Technologie Supérieure (ÉTS) / INSA Strasbourg, Canada
Mike Van der Loos, The University of British Columbia, Canada
Mikhailo Sartini, Università Politecnica delle Marche (UNIVPM), Italy
Milan Stevanovic, Markot.tel. Ltd., Croatia
Milene Gonçalves, Delft University of Technology, Netherlands
Minjung Kwak, Soongsil University, South Korea
Mohammad Fazelpour, University of Maryland, United States

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


viii ICED23

Mohsen Moghaddam, Northeastern University, United States
Monica Bordegoni, Politecnico di Milano, Italy
Monica Chachi, Universidad Peruana de Ciencias Aplicadas / Universidad Politecnica de Madrid, Peru
Morad Mahdjoub, Université de Technologie de Belfort-Montbéliard, France, France
Mounib Mekhilef, University of Orleans, France
Nabil Anwer, University of Paris Saclay, France
Nada Matta, University of Technology of Troyes, France
Nadege Troussier, Arts et Métiers ENSAM, France
Nenad Bojcetic, University of Zagreb, Croatia
Neven Pavkovic, University of Zagreb, Croatia
Niccolo Becattini, Politecnico di Milano, Italy
Nicholas Caldwell, University of Suffolk, United Kingdom
Nicklas Bylund, Sandvik Coromant, United States
Nicola Melluso, KU Leuven, Belgium
Nicolas Gebhardt, thyssenkrupp Marine Systems GmbH, Germany
Nicolas Maranzana, Arts et Métiers ParisTech, France
Nicolas Perry, Arts et Metiers - I2M, France
Nicolau Morar, City University of London, United Kingdom
Niels Henrik Mortensen, Technical University of Denmark, Denmark
Nikola Bursac, Hamburg University of Technology (TUHH), Germany
Nina Łazarczyk-Bilal, Luleå University of Technology, Sweden
Ola Isaksson, Chalmers University of Technology, Sweden
Oscar Nespoli, University of Waterloo, Canada
P. John Clarkson, University of Cambridge, United Kingdom
Pandu Purwandaru, Sebelas Maret University, Indonesia
Panos Papalambros, University of Michigan, United States
Pascal Le Masson, MINES ParisTech-PSL, France
Patricia Lagun Mesquita, Blekinge Institute of Technology, Sweden
Patrick Pradel, Loughborough University, United Kingdom
Paul Martin Winkelman, The University of British Columbia, Canada
Pavel Livotov, Offenburg University of Applied Sciences, Germany
Peter Hehenberger, University of Applied Sciences Upper Austria, Austria
Peter R.N. Childs, Imperial College London, United Kingdom
Peter Törlind, Luleå University of Technology, Sweden
Petter Krus, Linköping University, Sweden
Philip Farrugia, University of Malta, Malta
Philippe Girard, ISAE-Supméca, France
Pierre Dehombreux, University of Mons, Belgium
Piyush Wadhera, Sibylone, France
Poul Martin Ravn, 3Shape A/S, Denmark
Prabir Sarkar, Indian Institute of Technology Ropar, India
Quentin Lohmeyer, ETH Zurich, Switzerland
Raghu Vasu Prakash, Indian Institute of Technology Madras, India
Rainer Stark, Technische Universität Berlin, Germany
Ralf Stetter, University of Applied Sciences Ravensburg-Weingarten, Germany
Raoudha Gaha, Universite de Technologie de Compiegne, Tunisia
Ravi Kumar Gupta, Manipal University Jaipur, India
Ravindra Singh, Delhi Technological University, India
Renee Wever, Linköping University, Sweden
Ricardo Marques Sastre, Federal University of Rio Grande do Sul, Brazil
Robert Bjärnemo, Lund University, Sweden
Robert Watty, University of Applied Sciences Ulm, Germany
Robert Wendrich, Rawshaping Technology RBSO, Netherlands

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


ixICED23

Robin Kromer, I2M, France
Roland De Guio, INSA Strasbourg, France
Roland Engelhardt, Continental Teves AG & Co. oHG, Germany
Romain Pinquié, Grenoble INP, France
Roman Dumitrescu, Fraunhofer Institute for Mechatronic Systems Design IEM, Germany
Ronaldo Andrade, UFRJ Universidade Federal do Rio de Janeiro, Brazil
Ross Brisco, University of Strathclyde, United Kingdom
Ryan Michael Arlitt, Technical University of Denmark, Denmark
Sampath Kumar Padmanabha Jinka, Manipal University Jaipur, India
Samuel Boahen, University of Michigan, United States
Samuele Colombo, Politecnico di Torino, Italy
Sandro Wartzack, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany
Sanjiv Sharma, Imperial College, United Kingdom
Santosh Jagtap, Indian Institute of Technology Guwahati, India
Santosh Kumar Maurya, Hitachi, Ltd., Japan
Scott Ferguson, North Carolina State University, United States
Seoyoung Kim, Stanford Center at the Incheon Global Campus, Stanford University, South Korea
Serena Graziosi, Politecnico di Milano, Italy
Serge Rohmer, University of Technology of Troyes, France
Seung Ki Moon, Nanyang Technological University, Singapore
Shahriman Zainal Abidin, Universiti Teknologi MARA, Malaysia
Shakuntala Acharya, Indian Institute of Technology Guwahati, India
Sharifu Ura, Kitami Institute of Technology, Japan
Shayne Gooch, University of Canterbury, New Zealand
Shigeru Wesugi, Waseda University, Japan
Simeon Keates, University of Chichester, United Kingdom
Sine Celik, Delft University of Technology, Netherlands
Sofiane Achiche, Polytechnique Montréal, Canada
Somasekhara Rao Todeti, National Institute of Technology Karnataka, Surathkal, India
Sonal Keshwani, Dayananda Sagar University, India
Sonia Liliana da Silva Vieira, University of Porto, Portugal
Sophie Hallstedt, Blekinge Institute of Technology, Sweden
Sotiris Papantonopoulos, Democritus University of Thrace, Greece
Srinivas Kota, Birla Institute of Technology and Science Pilani, India
Srinivasan Venkataraman, Indian Institute of Technology Delhi, India
Stacy Benjamin, Northwestern University, United States
Stanko Škec, University of Zagreb, Croatia
Stefan Zorn, University of Rostock, Germany
Stephan Husung, Technische Universität Ilmenau, Germany
Steve Culley, University of Bath, United Kingdom
Steven Eppinger, Massachusetts Institute of Technology, United States
Stig Ottosson, Norwegian University of Science and Technology, Sweden
Su Guo, Tongji University, China
SuKyoung Kim, Sapporo City University, Japan
Suman Devadula, Dr. Vishwanath Karad MIT World Peace University, India
Sumbul Khan, Singapore University of Technology and Design, Singapore
Susan Finger, Carnegie Mellon University, United States
Sushil Chandra, BML Munjal University, India
Sven Forte, University of Kaiserslautern, Germany
Sven Matthiesen, Karlsruhe Institute of Technology (KIT), Germany
Svetlana Usenyuk-Kravchuk, Ural Federal University, Russia
Tamotsu Murakami, University of Tokyo, Japan
Tanguy Jean Manescau, Sibylone, France

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


x ICED23

Tanja Jurcevic Lulic, University of Zagreb, Croatia
Tero Sakari Juuti, Tampere University, Finland
Tetsuo Tomiyama, International Professional University of Technology in Tokyo, Japan
Theresa Ammersdörfer, Technische Universität Clausthal, Germany
Thierry Gidel, Sorbonne Universités, Université de technologie Compiègne, France
Thomas Vietor, Technische Universität Braunschweig, Germany
Tijana Vuletic, University of Strathclyde, United Kingdom
Tim McAloone, Technical University of Denmark, Denmark
Ting Liao, Stevens Institute of Technology, United States
Tino Stankovic, ETH Zurich, Switzerland
Tobias Eifler, Technical University of Denmark, Denmark
Tom Henricus Jozef Vaneker, University of Twente, Netherlands
Tomasz Arciszewski, George Mason University, United States
Tomislav Martinec, University of Zagreb, FSB, Croatia
Tomohiko Sakao, Linköping University, Sweden
Torben Anker Lenau, Technical University of Denmark, Denmark
Torsten Erbe, ASML BV, Netherlands
Troels Keldmann, Keldmann Healthcare A/S, Denmark
Tua A. Björklund, Aalto University, Finland
Tu-Anh Fay, Technische Universität Berlin, Germany
Udo Kannengiesser, Johannes Kepler University Linz, Austria
Udo Pulm, Hamburg University of Applied Sciences (HAW Hamburg), Germany
Unal Yildirim, Hubei University of Automotive Technology, China
Urara Satake, Keio University, Japan
Vimal Dhokia, University of Bath, United Kingdom
Vincent Robin, University of Bordeaux, France
Vincenzo Maselli, “Sapienza” University of Rome, Italy
Virginia Tiradentes Souto, University of Brasilia, Brazil
Vishal Singh, Indian Institute of Science, India
Vrushank Phadnis, Google LLC, United States
Warren Seering, Massachusetts Institute of Technology, United States
Wendy Zhang, University of Canterbury, New Zealand
Wilhelm Frederik van der Vegte, Delft University of Technology, Netherlands
William Ion, University of Strathclyde, United Kingdom
Xavier Fischer, ESTIA, France
Xue Xiong, Tongji Uiversity, China
Yakhoub Ndiaye, Singapore University of Technology and Design, Singapore
Yan Wang, Georgia Institute of Technology, United States
Yann Leroy, CentraleSupélec, France
Yaroslav Menshenin, Grenoble INP, France
Yasushi Umeda, The University of Tokyo, Japan
Yee Mey Goh, Loughborough University, United Kingdom
Yi Wang, Xi’an University of Technology/ Loughborough University, United Kingdom
Yichen Meng, Tongji University, China
Yih Tng (Ethan) Chong, Singapore Institute of Technology, Singapore
Ying Liu, Cardiff University, United Kingdom
Yong Se Kim, University of Turku, Finland
Yoram Reich, Tel Aviv University, Israel
Young Mi Choi, Royal College of Art, United Kingdom
Yue Wang, The Hang Seng University of Hong Kong, Hong Kong
Yukari Nagai, Japan Advanced Institute of Science and Technology (JAIST), Japan
Yuri Borgianni, Free University of Bolzano-Bozen, Italy
Yutaka Nomaguchi, Osaka University, Japan

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xiICED23

Yuval Kahlon, Tokyo Institute of Technology, Israel
Yvonne Theresia Eriksson, Mälardalen University, Sweden
Zai Fang Zhang, Shanghai University, China
Zaza Nadja Lee Hansen, Danish Police Force, Denmark
Zuhal Erden, Atilim University, Turkiye

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xii ICED23

INTERNATIONAL CONFERENCE ON 
ENGINEERING DESIGN, ICED23

24-28 JULY 2023, BORDEAUX, FRANCE

TABLE OF CONTENTS

A Drawing Education Programme Focusing on Enhancing Abstraction Ability	 pp. 1 - 8
Yagisawa, M., Iijima, J.

‘Indriya’ – Participatory Design of a Multi-Sensory Learning Aid for Children with 
Communication Disorder	 pp. 9 - 18
Venkatesh, K., Acharya, S.

“We Always Think It’s Never Going to Happen to Us”: Understanding What Motivates 
Communities to Engage in Emergency Preparedness	 pp. 19 - 28
Maher, T., Toh, C.

A Boundary Object for Mapping, Comparing, and Integrating Product Design Methods	 pp. 29 - 38
Velleu, J., Brei, D., Gonzalez, R., Luntz, J.

A Case Study of Multifunctional Non-Pneumatic Tire Design for the Validation 
of Meta-Level Design Parameter in Domain Integrated Design (DID) Method	 pp. 39 - 48
Velivela, P. T., Letov, N., Kong, L., Zhao, Y. F.

A Case Study of the Decision-Making behind the Automation of a Composites-Based 
Design Process	 pp. 49 - 58
Khanolkar, P. M., Vrolijk, A., Olechowski, A.

A Circular Product Design Toolkit: Methodological Background, Basic Principles and 
Building Blocks	 pp. 59 - 68
Shevchenko, T., Cluzel, F.

A Competence Portfolio for Future Leaders in Advanced Systems Engineering	 pp. 69 - 80
Impertro, S., Duehr, K., Rust, H., Albers, A., Bursac, N.

A Critical Appraisal of Mixed Reality Prototyping to Support Studio Design Education	 pp. 81 - 90
Ranscombe, C., Zhang, W., Snider, C., Hicks, B.

A Data Driven Tool to Support Design Team Composition Measuring Skills Diversity	 pp. 91 - 100
Chiarello, F., Spada, I., Barandoni, S., Giordano, V., Fantoni, G.

A Designer’s Understanding of the Maker Movement	 pp. 101 - 110
von Platen, V., Kitani, Y.

A DfAM Framework for the Design of Compliant Structures	 pp. 111 - 120
Air, A., Wodehouse, A.

A Digital Twin Business Modelling Approach	 pp. 121 - 130
Trauer, J., Mac, D. P., Mörtl, M., Zimmermann, M.

A Dynamic Approach for Life Cycle Assessment. The Case of Domestic Refrigerators	 pp. 131 - 140
Cappelletti, F., Rossi, M., Germani, M.

A Follow-Up on the Methodical Framework for the Identification, Analysis and 
Consideration of Uncertainty in the Context of the Integration of Sensory Functions by 
Means of Sensing Machine Elements	 pp. 141 - 150
Welzbacher, P., Geipl, A., Kraus, B., Puchtler, S., Kirchner, E.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xiiiICED23

A Framework for Analysis and Design of Dynamic Ad Hoc Socio-Technical Systems	 pp. 151 - 160
Tozik, S., Reich, Y.

A Framework for Smart Experience Design Based on Zero-Party Customer Experience Data	 pp. 161 - 170
Kim, Y. S.

A Framework for Understanding Mental Imagery in Design Cognition Research	 pp. 171 - 180
Macfie, R. L., Hay, L. A., Rodgers, P.

A Framework Model for Facilitating Do-It-Yourself Design	 pp. 181 - 190
Hoftijzer, J. W., Keyson, D.

A Hierarchical Exploration of How Design Margins Enable Adaptability	 pp. 191 - 200
Jacobson, L., Ferguson, S.

A Hierarchical Machine Learning Workflow for Object Detection of Engineering Components	 pp. 201 - 210
Kent, L., Snider, C., Gopsill, J., Goudswaard, M., Kukreja, A., Hick, B.

A Kansei-Engineering-Based Active Learning Module for Familiarizing Middle-School 
Students with Basics of Product Design	 pp. 211 - 220
Papantonopoulos, S.

A Knowledge Graph and Rule Based Reasoning Method for Extracting Sapphire 
Information from Text	 pp. 221 - 230
Bhattacharya, K., Chakrabarti, A.

A Knowledge-Based Ideation Approach for Bio-Inspired Design	 pp. 231 - 240
Chen, L., Cai, Z., Jiang, Z., Long, Q., Sun, L., Childs, P., Zuo, H.

A Meta-Analysis to Assess Smartphone Disposal Destinations: The Challenges of 
Increasing Value Recovery	 pp. 241 - 250
Sonego, M., Echeveste, M. E. S., Conte, M.

A Method for Prescribing Psychological Ownership: A Project Handover Case Study	 pp. 251 - 262
Cedeno, M. R., Baxter, W., Porat, T., Peck, J.

A Method for Reducing Fuzziness and Accelerating New Product Modelling in CAD: 
The Case of Design for Manufacturing	 pp. 263 - 272
Bluntzer, J.-B., Barret, R., Ostrosi, E.

A Method to Capture and Share Production Requirements Supporting a Collaborative 
Production Preparation Process	 pp. 273 - 282
Areth Koroth, R., Elgh, F., Lennartsson, M., Raudberget, D.

A Method to Support the Improvement of Knowledge Transfers in Product and Production 
Engineering	 pp. 283 - 292
Albers, A., Klippert, M., von Klitzing, M., Rapp, S.

A Multi-Criteria Decision-Making Approach to Optimize the Part Build Orientation in 
Additive Manufacturing	 pp. 293 - 302
Sartini, M., Luca, M., Claudio, F., Marco, M.

A Multilayer Graph Network-Based Tool for Identifying Key Project Actors	 pp. 303 - 312
Efrati, S., Reich, Y.

A Multi-Objective Decision-Making Approach to Support the Design of Social Innovations 
in the Energy Sector	 pp. 313 - 322
Samir, B., Abi Akle, A., Lizarralde, I.

A New Design Method for Generating Surrogate Kinematic Truss Orthoses to Support 
Pathological Gait Patterns in Human Model Simulations	 pp. 323 - 332
Steck, P., Scherb, D., Mayer, J., Jäger, M., Miehling, J., Völkl, H., Wartzack, S.

A New Method for Passive Ankle Foot Orthosis Design – Integration of Musculoskeletal 
and Finite Element Simulation	 pp. 333 - 342
Scherb, D., Steck, P., Völkl, H., Wartzack, S., Miehling, J.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xiv ICED23

A New Research Protocol for Using System Maps in Systemic Design Research	 pp. 343 - 352
Moons, S., Noëth, E., Du Bois, E., Jacoby, A.

A Novel Model for the Material Selection of Smart Objects for Hand-Rehabilitation:  
A Case Study	 pp. 353 - 364
Bos, M. I., Karahanoğlu, A., Haarman, J., Nizamis, K.

A Pattern language Approach to Identify Appropriate Machine Learning Algorithms in the 
Context of Product Development	 pp. 365 - 374
Sonntag, S., Luttmer, J., Pluhnau, R., Nagarajah, A.

A Qualitative Investigation of Students’ Design Experiences in a Work-Integrated  
Learning Setting	 pp. 375 - 384
Nickel, J., Rennick, C., Litster, G., Hulls, C. C. W., Hurst, A.

A Review on Real Vehicle Usage Modelling of Driverless Multipurpose Vehicles in Vehicle 
Routing Problems	 pp. 385 - 394
Andreolli, R., Nybacka, M., O’Reilly, C. J., Jenelius, E., Falkgrim, E.

A Spectrum of Stakeholder Perspective Taking in Early-Stage Design	 pp. 395 - 404
Rieken, E., Bond, K., Best, R. M., Burleson, G., Brubaker, E. R.

A Study of the Early-Stage Engineering Design Activities in Practice	 pp. 405 - 414
Obieke, C. C., Milisavljevic-Syed, J., Han, J.

A Study on the Potential of Game Based Learning for Sustainability Education	 pp. 415 - 424
Scurati, G. W., Kwok, S. Y., Ferrise, F., Bertoni, M.

A Sustainable Computational Design Concept Using Web Service Methods	 pp. 425 - 434
Gopsill, J., Hicks, B., Schiffmann, O., McClenaghan, A.

A Value-Driven Design Approach for the Virtual Verification and Validation of 
Autonomous Vehicle Solutions	 pp. 435 - 444
Bertoni, M., Thorn, S.

Accessible Solar Energy Technology for Domestic Applications in the UK: Edge Solar	 pp. 445 - 454
Heaton, A., Sung, K., Isherwood, P.

Active Engagement in Collaborative Engineering Design: How to Measure and Use It in a 
Feedback System?	 pp. 455 - 464
Farshad, S., Fortin, C.

Adapting a Dashboard-Based Approach for Feasibility Analysis to Circular PSS  
Business Models	 pp. 465 - 474
Mahl, T., Petry, M., Köhler, C.

Adjusting Scaled Agile for Systems Engineering	 pp. 475 - 484
Drutchas, J. F., Eppinger, S.

Affective Learning Goals – Key for Teaching Sustainable Product Development	 pp. 485 - 494
Heide, L., Syré, A. M., Grahle, A., Göhlich, D., Kattwinkel, D., Bender, B.

AI vs. Human: The Public’s Perceptions of the Design Abilities of Artificial Intelligence	 pp. 495 - 504
Chong, L., Yang, M.

Aligning Functional Analysis Processes with Designers’ Natural Cognitive Flow	 pp. 505 - 514
Reeling, H. S., She, J.

An Approach for the Inclusion of Loading Conditions in a Polyhedral-Based Method for 
Early Variation Management	 pp. 515 - 524
Restrepo Garcia, C. A., Teissandier, D., Anwer, N., Ledoux, Y., Delos, V., Pierre, L.,  
Garcia Gomez, S. C.

An Exploration of Knowledge Management Activities in Multidisciplinary Service Design 
Organizations	 pp. 525 - 534
Mirafzal, M., Wadhera, P., Stal-Le Cardinal, J.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xvICED23

An Exploration of the Role of Creativity in Crowdfunding Product Design Projects	 pp. 535 - 544
Han, J., Jiang, P., Hua, M., Childs, P. R. N.

An Instinct Approach to Design	 pp. 545 - 554
Fukuda, S.

An SE Based Maritime Vessel Development Framework for Changeable Propulsion Systems	 pp. 555 - 564
Sullivan, B., Rossi, M.

Analysis of the Application of Synaesthesia Concept in Modern Product Design	 pp. 565 - 572
RuiKun, Y., Abidin, S. Z., Vermol, V. V.

Analysis of the Correlation between Agile Team Maturity and Standardised Key 
Performance Indicators in Automotive Development	 pp. 573 - 582
Scharold, F., Schrof, J., Paetzold-Byhain, K.

Analysis of the Differential-Growth Method’s Potential for Designing Complex  
Heat-Transferring Walls for Compact Heat Exchanger	 pp. 583 - 592
Seidler, A., Holtzhausen, S., Sander, M., Paetzold-Byhain, K.

Application of Anamorphism in Product Design	 pp. 593 - 602
Kettley, C., Wodehouse, A.

Application of Bio-Bricks & Its Benefits	 pp. 603 - 612
Rautray, P., Roy, A., Eisenbart, B.

Application of Unsupervised Learning and Image Processing into Classification of Designs 
to Be Fabricated with Additive or Traditional Manufacturing	 pp. 613 - 622
Ördek, B., Borgianni, Y.

Applications of Rotational Manipulators in the Manufacture and Characterization of 
Highly Curved Thin Films	 pp. 623 - 632
McIntyre, F., Sellier, M., Gooch, S., Nock, V., Sharplin, N.

Are Generative Adversarial Networks Capable of Generating Novel and Diverse Design 
Concepts? An Experimental Analysis of Performance	 pp. 633 - 644
Ghasemi, P., Yuan, C., Marion, T., Moghaddam, M.

Artificial Intelligence Techniques for Improving Cylindrical Shrink-Fit  
Shaft-Hub Couplings	 pp. 645 - 656
Saeed, M. S., Falter, J., Dausch, V., Wagner, M., Kreimeyer, M., Eisenbart, B.

Assessing Eye Gaze Patterns between Intermediate and Advanced Design Sketchers	 pp. 657 - 666
Howell, B., Jackson, A. R., Edwards, A. M., Kilbourn-Barber, K., Bliss, K., Morgan, A. P.

Assessing Performance in Engineering Design Education from a Multidisciplinary 
Perspective: An Analysis of Instructors’ Course Review Reports	 pp. 667 - 676
Ndiaye, Y., Blessing, L.

Assessing Systemic Drivers and Barriers to Sustainable Design Transitions: Relationship 
Strengths and Research Gaps	 pp. 677 - 686
Basereh Taramsari, H., McFarren, J.,Watz, M., Hallstedt, S. I, Hoffenson, S.

Assessment of Product Design and Engineering Students Essential Skills’ for Tomorrow	 pp. 687 - 696
Gallindo, V., Lim, M., Boora, A., Castro, G., Das, M., Silva, A.

Augmented Reality Application for Pulmonary Auscultation Learning Aid	 pp. 697 - 706
Hireche, L., Medina-Galvis, S.-C., Rusca, R. Pinsault, N., Thomann, G.

Automated Condition Detection in Requirements Engineering	 pp. 707 - 716
Gärtner, A. E., Göhlich, D., Fay, T.-A.

Barriers and Drivers for an Efficient Integration of Eco-Design of Complex Systems: 
A Case Study in the French Military Industry	 pp. 717 - 726
Dupont, E., Cluzel, F., Yannou, B.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xvi ICED23

Barriers and Opportunities to Repair in Repair Cafes	 pp. 727 - 736
Masclet, C., Mazudie, J. L., Boujut, J.-F.

Barriers from a Socio-Technical Perspective to Implement Digitalisation in Industrial 
Engineering Processes – A Literature Review	 pp. 737 - 746
Hane Hagström, M., Bergsjö, D., Wahrén, H.

Barriers Leading to Building Services Overdesign	 pp. 747 - 756
Jones, D. A., Eckert, C. M.

Barriers to the Use of Artificial Intelligence in the Product Development – A Survey of 
Dimensions Involved	 pp. 757 - 766
Müller, B., Roth, D., Kreimeyer, M.

Behavioural Design for Medical Errors during Patient Diagnosis Process	 pp. 767 - 776
Dey, S., Dabral, S., Khadilkar, P.

Beyond the Overview Effect: A Virtual Reality Experience for Sustainability Awareness in 
Decision-Making	 pp. 777 - 786
Scurati, G. W., Dozio, N., Ferrise, F., Bertoni, M.

Black Mirror: A Novel Application of Speculative Design to Facilitate Context-Aware 
Design Thinking	 pp. 787 - 796
Jung, K. s., Makam, N., Jung, S. D., Kim, S., Kim, S.

Bridging Designer-User Gap with A Virtual Reality-Based Empathic Design Approach: 
Contextual Information Details	 pp. 797 - 806
Hu, X., Casakin, H., Georgiev, G. V.

B-Spline Based Metamodel of the Thermal Analysis of the Wire Arc Additive  
Manufacturing Process	 pp. 807 - 816
Zani, M., Montemurro, M., Panettieri, E., Marin, P.

Can Abduction Research Enhance Understanding of Design Processes Accounted for 
By C-K Theory?	 pp. 817 - 826
Kroll, E., Koskela, L.

Can Pareto Fronts Meet the Splitting Condition? Comparing Two Generative Design 
Algorithms Based on the Variety of Design Parameters Combinations They Generate	 pp. 827 - 836
Thomas, M., Nicoletti, L., Le Masson, P., Weil, B.

Challenges in Extracting Insights from Life Cycle Assessment Documents during  
Early Stage Design	 pp. 837 - 846
Goridkov, N., Ye, K., Wang, Y., Goucher-Lambert, K.

Challenges of Product Modularization Methods in SMES: Lessons Learned from a 
Manufacturer of Rigid Inflatable Boats	 pp. 847 - 856
Silva, T., Santos, C.

Challenges of Using Augmented Reality to Support an Efficient and Error-Free Assembly in 
Complex Variant Environments	 pp. 857 - 866
Dausch, V. C., Roth, D., Kreimeyer, M., Bohr, S.

Changes in Cognition and Neurocognition When Thinking Aloud during Design	 pp. 867 - 876
Shealy, T., Gero, J., Ignacio, P., Song, I.

Characteristics of Interpersonal Phonetic Communication in Resonance during Co-Creation	 pp. 877 - 886
Matsumae, A., Shichijo, K., Shoji, K., Sawai, K.

Chronobiology in Divergent Thinking: How Designers are Affected by Time of Day	 pp. 887 - 896
Colombo, S., Gero, J. S., Cantamessa, M.

Circular Ecosystem Structure and Orchestration: Outlining Actions to Innovate, Integrate,  
and Invest	 pp. 897 - 906
Hofmann Trevisan, A., Gonçalves Castro, C., Augusto de Vasconcelos Gomes, L., Mascarenhas, J.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xviiICED23

Circular Value Proposition for the Coffee Capsule Chain from a Sustainable PSS Solution 
Design Method	 pp. 907 - 916
Cannarozzo Tinoco, M. A., Lago, N. C., Echeveste, M. E., Rodeghiero Neto, Í.,  
Schwengber ten Caten, C.

Circularity of Plastics through Ecodesign: The Case of French WEEE	 pp. 917 - 926
Nève, N., Charbuillet, C., Pompidou, S., Perry, N.

Classification of Methodologies for Design for Circular Economy Based on a Literature Study	 pp. 927 - 936
Stölzle, M. G., Roth, D., Kreimeyer, M.

Clustering of Sequential CAD Modelling Data	 pp. 937 - 946
Šklebar, J., Martinec, T., Perišić, M. M., Štorga, M.

Co-Create Financial Planning Services for an Aging Population: Designers’ Perspectives	 pp. 947 - 956
Lee, S.-H., Coughlin, J. F., Yang, M., de Weck, O. L., Lee, C., Klopfer, E., Ochsendorf, J.

Co-Designing Technological Explorations in Developing Futures Literacy through 
Speculative Design and an Artistic Intervention	 pp. 957 - 966
Aranda Muñoz, Á., Bozic Yams, N., Carlgren, L.

Collaborative Teamwork Prototyping and Creativity in Digital Fabrication Design Education	 pp. 967 - 976
Georgiev, G. V., Nanjappan, V., Casakin, H., Soomro, S.

Combining Exploration/Exploitation with Domain Theory: A Two-Dimensional 
Categorization of Design Research and Product Development	 pp. 977 - 986
McMahon, C., Eckert, C.

Combining Function Modelling and Requirements Modelling with the IFM Framework	 pp. 987 - 996
Krüger, M. F., Zorn, S., Gericke, K.

Comparing Academics and Practitioners Q & A Tutoring in the Engineering Design Studio	 pp. 997 - 1006
Hurst, A., Lin, S., Treacy, C., Nespoli, O. G., Gero, J. S.

Comparing Collaborative CAD Modelling Patterns of High-Performing and  
Low-Performing Teams	 pp. 1007 - 1016
Celjak, R., Horvat, N., Škec, S.

Comparison between Experimentation and Multiphysics Modelling to Identify Priority 
Contradiction	 pp. 1017 - 1026
Dubois, S., Chibane, H., De Guio, R.

Complex Systems Design: Sustainability Challenges for Shipbuilding	 pp. 1027 - 1036
Bouyssou, A., Baumler, R., Öhrwall Rönnbäck, A.

Compositional Models for the Internet of Things	 pp. 1037 - 1046
Briener, S., Jung, J., Subrahmanian, E., Sriram, R.

Computer-Aided Design of Fault-Tolerant Hardware Architectures for Autonomous 
Driving Systems	 pp. 1047 - 1056
Julitz, T. M., Tordeux, A., Löwer, M.

Conceptual Framework to Study Team Cohesion in Human-Robot Teams	 pp. 1057 - 1066
Sri Ramoji, S., Singh, V.

Connecting Design Iterations to Performance in Engineering Design	 pp. 1067 - 1076
Vrolijk, A.-P., Deng, Y., Olechowski, A.

Considering Engineering Activities and Product Characteristics to Achieve Material 
Circularity by Design	 pp. 1077 - 1086
Gräßler, I., Hesse, P.

Constructing a Product Architecture Strategy and Effects (PASE) Matrix for Evaluation and 
Selection of Product Architectures	 pp. 1087 - 1096
Rice, S. E., McKinnon, S. A., Sannar, B. C., Mattson, C. A., Sorensen, C. D., Anderson, M. L.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xviii ICED23

Creating an Open-Source, Low-Cost Composite Feeder Design to Improve Filament 
Quality of High-Performance Materials to be Used in Fused Filament Fabrication (FFF)	 pp. 1097 - 1106
Øvrebø, H. H., Koldre, S.-A., Nesheim, O. S., Eikevåg, S. W., Steinert, M., Elverum, C. W.

Crowdsourcing Engineering Design Problems: Learning from Experiences	 pp. 1107 - 1116
Obieke, C. C., Milisavljevic-Syed, J., Han, J.

Current and Potential Applications of 3D Printing in a General Hospital	 pp. 1117 - 1126
Eddous, S., Lamé, G., Decante, B., Yannou, B., Agathon, A., Aubrège, L., Talon, V.,  
Dacosta-Noble, É.

Data-Driven Smart Manufacturing: Case Study of Workforce Management Process in an 
Italian Leather Goods Company	 pp. 1127 - 1136
Pietroni, G., Marconi, M.

Data-Pushed Projects: The Role of Anomalies to Build Design Processes for Subsequent 
Exploration	 pp. 1137 - 1146
Bordas, A., Le Masson, P., Weil, B.

Dealing with Extreme Requirement Values: What Methods to Design School Chairs and 
Offshore Wind Turbines Have in Common	 pp. 1147 - 1156
Haselsteiner, A. F., Thoben, K.-D., Blessing, L.

Decision Support Framework Using Knowledge Based Digital Twin for Sustainable 
Product Development and End of Life	 pp. 1157 - 1166
Mouflih, C., Gaha, R., Durupt, A., Bosch-Mauchand, M., Martinsen, K., Eynard, B.

Defining Permaengineering: New Practices for Strong Sustainable Contexts of Design	 pp. 1167 - 1176
Grimal, L., di Loreto, I., Troussier, N.

Demand-Driven Design Strategy for Inter-Organizational Circular System – The 
Valorization of Expanded Polystyrene in Brazil	 pp. 1177 - 1186
Jaeger, J., Paula, I. C., Heinen, M., Gularte, A. C., Hauser, G., Phanebecker, V. C.

Derivation of a Method DNA for the Unified Description of Methodical Procedures in 
Product Development	 pp. 1187 - 1196
Reichelt, F., Traub, D., Maier, T.

Derive and Integrate Sustainability Criteria in Design Space Exploration of Additive 
Manufactured Components	 pp. 1197 - 1206
Mallalieu, A., Martinsson Bonde, J., Watz, M., Wallin Nylander, J., Hallstedt, S. I., Isaksson, O.

Descriptive Attributes of Analysis Use Cases in the Data-Driven Validation of Elements in 
the System of Objectives	 pp. 1207 - 1216
Wagenmann, S., Weidinger, F., Schöck, M., Albers, A., Bursac, N.

Design and Development of a Low-Cost Pediatric Videolaryngoscope	 pp. 1217 - 1226
Londoño, M. J., Arango, J. F., Isaza, J. F.

Design Descriptions in the Development of Machine Learning Based Design Tools	 pp. 1227 - 1236
McKay, A., Hazlehurst, T. A, de Pennington, A., Hogg, D. C.

Design Expertise: A Structured Literature Review	 pp. 1237 - 1246
Tollestrup, C., Laursen, L. N., Vesti, H. N.

Design for Safe Reuse of Labware: Investigating Methods for Quality Assurance	 pp. 1247 - 1256
Van Loon, J., Du Bois, E.

Design for X: Enabling the Reuse of Space Hardware?	 pp. 1257 - 1266
Weiss, B. M., Öhrwall Rönnbäck, A., Laufer, R., Clauss, M.

Design Methods for Diagnosing and Locating Entangled Technical Debt in  
DevOps Frameworks	 pp. 1267 - 1276
Bonet Faus, J., Le Masson, P., Pelissier, U., Jibet, N., Bordas, A., Pajot, S.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xixICED23

Design of a Teleoperation User Interface for Shared Control of Highly Automated 
Agricultural Machiness	 pp. 1277 - 1286
Lorenz, S.

Design of Wearable Tensegrity Structures Focusing on the Tension Propagation Function 
throughout the Body	 pp. 1287 - 1296
Wakashima, H., Kishino, K., Iizuka, S., Tamachi, M., Wesugi, S.

Design Optimization for Environmental Sustainability: A Framework to Select the Best 
Eco-Design Strategy	 pp. 1297 - 1306
Cappelletti, F., Manuguerra, L., Rossi, M., Germani, M., Sartini, M.

Design Process Modelling to Measure Engineering Productivity in Building Design	 pp. 1307 - 1316
Wong, Y. Y. B., Joyce, S. C., Blessing, L.

Design Sprint: Use of Design Methods and Technologies	 pp. 1317 - 1326
Huić, I., Horvat, N., Škec, S.

Design Teaching Integrating Additive Manufacturing Constraints	 pp. 1327 - 1336
Kromer, R., Gruhier, E.

Design Thinking in Data-Intensive Healthcare Improvement: Lessons From a Perioperative 
Case Study	 pp. 1337 - 1346
Stubbs, D. J., Bashford, T. H., Clarkson, P. J.

Designing Business Models for a Circular Economy	 pp. 1347 - 1356
Scholtysik, M., Rohde, M., Koldewey, C., Dumitrescu, R.

Designing Emergence in Systems of Systems Using Information Streams	 pp. 1357 - 1366
Hochmann, U., Reich, Y.

Designing for Human Factors: Development and Evaluation of a Harmonistic  
Knowledge-Based Design Decision Support Tool	 pp. 1367 - 1376
Agius, S., Farrugia, P., Francalanza, E.

Designing for Legal Practitioners: Lessons Learned From Legal Tech Development and 
Implementation	 pp. 1377 - 1386
Đurić, M., Martinec, T., Porobija, M., Štorga, M.

Designing for Rehabilitation Movement Recognition and Measurement in Virtual Reality	 pp. 1387 - 1396
Latif, U. K., Gong, Z., Nanjappan, V., Georgiev, G. V.

Designing Serious Games to Understand the Challenges of the Anthropocene	 pp. 1397 - 1406
Boissier, M., Jost, V., Mangeot, M., Viénot, L.

Designing Solutions for Uncertain Futures: A Checklist for Choosing Suitable Scenarios	 pp. 1407 - 1416
Gall, T., Vallet, F., Ben Ammar, M., Yannou, B.

Designing with Self-Determination Theory: Home-Based Digital Exercise Interventions 
Creating Positive Change	 pp. 1417 - 1424
Şener, B., Pedgley, O.

Detecting and Characterizing Patterns of Failure in Complex Engineered Systems: An 
Ontology Development and Clustering Approach	 pp. 1425 - 1434
Walsh, H. S., Dong, A., Tumer, I., Brat, G.

Development of a 2D Biomechanical Model to Simulate Seated Multidirectional Arm 
Strength of People with C5-C7 Tetraplegia	 pp. 1435 - 1444
Stilwell, G., Symons, D., Gooch, S.

Development of a Classifier and a Simulator to Support the Design of an Anti-Decubitus 
Active Mattress	 pp. 1445 - 1454
Brunzini, A., Rossi, M., Mandolini, M., Cappelletti, F., Germani, M.

Development of a Design Support Tool for Synthesising Multi-State Mechanical  
Device Concepts	 pp. 1455 - 1464
Majumder, A., Chakrabarti, A.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xx ICED23

Development of a Novel Diabetic Foot Risk Assessment for Low-Resource Healthcare 
Settings: A Case Study of Lean Design	 pp. 1465 - 1474
Reddie, M., Frey, D.

DevOps for Manufacturing Systems: Speeding Up Software Development	 pp. 1475 - 1484
Blüher, T., Maelzer, D., Harrendorf, J., Stark, R.

Differences in Analogical Source Selections between Designers and Non-Designers during 
the Collaborative Analogical Design Process	 pp. 1485 - 1494
Lu, H., Sun, G., Xu, J., Su, P., Tang, X., Zhang, Y.

Dimensions of Product Complexity From Designers’ Perspectives	 pp. 1495 - 1504
Holliman, A. F.

Dimensions of Proximity in Stakeholder Choice Reflected in the Creation of  
Knowledge-Based Innovation Ecosystem Partnerships	 pp. 1505 - 1514
Eriksson, V., Keipi, T., Björklund, T.

Durabot: The Tool to Introduce Durability in the Design Process	 pp. 1515 - 1524
Cappelletti, F., Menchi, G., Rossi, M., Germani, M.

Eco-Innovation Method in a Research and Technology Organisation: Need Analysis and 
Identification of the Main Functions of the Method (Judais 2023)	 pp. 1525 - 1534
Judais, P., Monnier, E., Ben Rejeb, H., Zwolinski, P.

EEG Variations as a Proxy of the Quality of the Design Outcome	 pp. 1535 - 1544
Li, S., Becattini, N., Cascini, G.

EEG-Based Cognitive Load Indicators in CAD Modelling Tasks of Varying Complexity	 pp. 1545 - 1554
Lukačević, F., Becattini, N., Škec, S.

Effect of Intermediary Object Use during Collaborative Design Activities of Immersive 
Applications: Focus on Professional Training Application	 pp. 1555 - 1564
Bisson, I., Mahdjoub, M., Zare, M., Goutaudier, F., Ravier, F., Sagot, J.-C.

Effects of Biophilic Restorative Experiences on Designers’ Bodies, Brains, and Minds	 pp. 1565 - 1574
Ignacio Jr., P., Shealy, T.

Effects of Embodied and Self-Reflected Virtual Reality on Engineering Students’ Design 
Cognition About Nature	 pp. 1575 - 1584
Trump, J., Shealy, T.

Effects of Immersive Virtual Reality in Enhancing Creativity	 pp. 1585 - 1594
Nanjappan, V., Uunila, A., Vaulanen, J., Välimaa, J., Georgiev, G. V.

Efficient Formalisation of Technical Requirements for Generative Engineering	 pp. 1595 - 1604
Gräßler, I., Preuß, D., Brandt, L., Mohr, M.

Elements of a Prescriptive and Adaptive Prosthesis Development Service Framework	 pp. 1605 - 1614
Patiniott, N., Borg, J. C., Francalanza, E., Zammit, J. P., Vella, P. C., Gatt, A., Paetzold, K.

Embedding Perception: How Changes in Manufacturing Approach Influence Interaction-
Design Preferences	 pp. 1615 - 1624
Urquhart, L., Wodehouse, A.

Engineering Graph as an Approach to Support Design Decisions in Product Development	 pp. 1625 - 1634
Schweitzer, G., Bitzer, M., Vielhaber, M.

Enhanced Findability and Reusability of Engineering Data by Contextual Metadata	 pp. 1635 - 1644
Altun, O., Oladazimi, P., Wawer, M. L., Raumel, S., Wurz, M., Barienti, K., Nürnberger, F., 
Lachmayer, R., Mozgova, I., Koepler, O., Auer, S.

Enhancing Engineering Creativity with Automated Formulation of Elementary  
Solution Principles	 pp. 1645 - 1654
Livotov, P.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxiICED23

Environmental Considerations in Engineering: Systemic Differences between Experts  
and Novices	 pp. 1655 - 1664
Kirjavainen, S., Celik, S.

Environmental Labeling of Electrical Electronic Equipment (EEE) in France: Information 
for Consumers	 pp. 1665 - 1674
Bertrand, A. N., Bauer, T., Charbuillet, C., Bonte, M., Voyer, M., Perry, N.

Environment-Based Design (EBD): Using Only Necessary Knowledge for  
Designer Creativity	 pp. 1675 - 1684
Yang, J., Dou, Y., Zeng, Y.

Evaluating Reflective Behavior in Engineering Design Retrospectives: An Initial Coding 
Scheme	 pp. 1685 - 1694
Ammersdörfer, T., Tartler, D., Kauffeld, S., Inkermann, D.

Evaluation of E-Scooter Tyre Performance Using Dynamometer-Based Coast-Down Tests	 pp. 1695 - 1704
Stilwell, G., Gooch, S., Goodwin, M., Zarifeh, H.

Evolution of Innovation in Industry Life Cycles: A Complex Network Perspective	 pp. 1705 - 1714
Padhee, S., Heydari, B.

Evolutionary Perspective on System Generation Engineering by the Example of the iPhone	 pp. 1715 - 1724
Pfaff, F., Götz, G. T., Rapp, S., Albers, A.

Examining the Boundary between Near and Far Design Stimuli	 pp. 1725 - 1734
Kwon, E., Goucher-Lambert, K.

Examining the Role and Future Potential of Design for Disassembly Methods to Support 
Circular Product Design	 pp. 1735 - 1744
Formentini, G., Ramanujan, D.

Expanding User Need Finding through Abductive Reasoning	 pp. 1745 - 1754
Bruggeman, R., Ciliotta Chehade, E., Ciuccarelli, P.

Experience of Creativity and Individual Cultural Values in Ideation	 pp. 1755 - 1764
Gong, Z., Nanjappan, V., Georgiev, G. V.

Experimental Validation of a Method for Systematic New Development	 pp. 1765 - 1774
Kuechenhof, J., Krause, D.

Explicit Annotated 3D-CNN Deep Learning of Geometric Primitives Instances	 pp. 1775 - 1784
Hilbig, A., Holtzhausen, S., Paetzold, K.

Exploiting the Sustainability Potential of Modular Products by Integrating R-Imperatives 
into Product Life Phases	 pp. 1785 - 1794
Breimann, R., Rennpferdt, C., Wehrend, S., Kirchner, E., Krause, D.

Exploring Health and Design Evidence Practices in eHealth Systems’ Development	 pp. 1795 - 1804
Morales Ornelas, H. C., Kleinsmann, M., Kortuem, G.

Exploring the Impact of Generative Stimuli on the Creativity of Designers in 
Combinational Design	 pp. 1805 - 1814
Wang, D., Han, J.

Exploring the Potential for a FEA-Based Design of Experiments to Develop Design Tools 
for Bulk-Metal Joining Processes	 pp. 1815 - 1824
Hatherell, J., Marmier, A., Dennis, G., Curry, W., Matthews, J.

Exploring the Relationship between Gender Identity and the Development of a Shared 
Understanding between Designers	 pp. 1825 - 1834
Johnson, E., Krishnakumar, S., Letting, C., Soria-Zurita, N., Menold, J.

Exploring the Role of Text-to-Image AI in Concept Generation	 pp. 1835 - 1844
Brisco, R., Hay, L., Dhami, S.

Extended Reality in Industry: Past, Present and Future Perspectives	 pp. 1845 - 1854
Spadoni, E., Bordegoni, M., Carulli, M., Ferrise, F.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxii ICED23

Extracting Latent Needs from Online Reviews through Deep Learning Based  
Language Model	 pp. 1855 - 1864
Han, Y., Bruggeman, R., Peper, J., Ciliotta Chehade, E., Marion, T., Ciuccarelli, P.,  
Moghaddam, M.

Feature-Based Method to Formalise Additive Manufacturing Related Data at the Mesoscale 
Based on a Mereotopological Description	 pp. 1865 - 1874
Douin, C., Gruhier, E., Kromer, R., Christmann, O., Perry, N.

File Format Selection for Efficient Digital Process Chains in Additive Manufacturing	 pp. 1875 - 1884
Krueckemeier, S., Anderl, R., Schleich, B.

Find the Gap: An Approach for Visualizing and Analysing Design Competencies in a 
University with Interdisciplinary Curriculum	 pp. 1885 - 1894
Khan, S., Hendra, I., Sudhindra, S. T., Binte Abdul Muthalib, N. L., Blessing, L.

Flow Heuristics for Functional Modelling in Model-Based Systems Engineering	 pp. 1895 - 1904
Yildirim, U., Campean, F., Korsunovs, A., Doikin, A.

Focus and Modality: Defining a Roadmap to Future AI-Human Teaming in Design	 pp. 1905 - 1914
McComb, C., Boatwright, P., Cagan, J.

Fostering Divergence during Conceptual Design with Industrial-Based Students	 pp. 1915 - 1924
Vuletic, T., Holliman, A. F., Thomson, A.

Four Patterns of Data-Driven Design Activities in New Product Development	 pp. 1925 - 1934
Lee, B., Ahmed-Kristensen, S.

Framework for Comparison of Product Carbon Footprints of Different Manufacturing 
Scenarios	 pp. 1935 - 1944
Winter, S., Quernheim, N., Arnemann, L., Anderl, R., Schleich, B.

Free-Energy Model of Sense of Agency for Human-Machine Interface Design Based on 
Comparator Model	 pp. 1945 - 1954
Taniyama, K., Yanagisawa, H.

From Experience-Based to Knowledge-Driven Design: A Case Study of a 3D-Printed  
Product	 pp. 1955 - 1964
Højeng-Swensson, J., Pisinger, V. M., Juul-Nyholm, H. K., Legarth, B. N., Eifler, T.

From Haptic Interaction to Design Insight: An Empirical Comparison of Commercial 
Hand-Tracking Technology	 pp. 1965 - 1974
Cox, C. M. J., Hicks, B., Gopsill, J., Snider, C.

From Sketches to Graphs: A Deep Learning Based Method for Detection and 
Contextualisation of Principle Sketches in the Early Phase of Product Development	 pp. 1975 - 1984
Bickel, S., Goetz, S., Wartzack, S.

From Text to Images: Linking System Requirements to Images Using Joint Embedding	 pp. 1985 - 1994
Chen, C., Carroll, C., Morkos, B.

Function Driven Assessment of Manufacturing Risks in Concept Generation Stages	 pp. 1995 - 2004
Brahma, A., Panarotto, M., Kipouros, T., Isaksson, O., Andersson, P., Clarkson, P. J.

Function Integration in Additive Manufacturing: A Review of Approaches	 pp. 2005 - 2014
Tüzün, G.-J., Roth, D., Kreimeyer, M.

Functional Analysis in Physical and Virtual Reality (VR) Environments –  
A Comparative Study	 pp. 2015 - 2024
Steinhauser, N., Zimmerer, C., Grauberger, P., Nelius, T., Matthiesen, S.

Function-Oriented Development of Complex Mechatronic Products from an HTO 
Perspective: A Systematic Literature Review	 pp. 2025 - 2034
Uhri, E., Isenhardt, I.

Further Development of the Design Process for Hybrid Individual Implants	 pp. 2035 - 2044
Pendzik, M., Holtzhausen, S., Heinemann, S., Paetzold, K.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxiiiICED23

Geometric Modelling of Heterogeneous Lattice Structures through Function 
Representation with Latticequery	 pp. 2045 - 2054
Letov, N., Zhao, Y. F.

GitHub for Product Development – How Could That Look Like?	 pp. 2055 - 2064
Hackenberg, G., Zehetner, C., Frühwirth, D.

Green Product Personality: Developing a Product Concept Made of Recycled Ocean Plastic 
Based on the Collection of Context-Related Personality Traits	 pp. 2065 - 2074
Kohllöffel, K., Luccarelli, M., Carbon, C.-C.

Guidelines from Literature to Practice: First Key to Implement Eco-Innovation in an 
Innovation Laboratory	 pp. 2075 - 2084
Coustillac, L., Bazzaro, F., Meyer, Y., Lobbé, J., Guillaud-Vallée, P.

How and Why Instructors Include and Exclude Social, Policy, and Ethical Considerations 
in Design Education	 pp. 2085 - 2094
Das, M., Saadi, J. I., Santos, M., Roeder, G., Ostrowski, A. K., Lee, S., Breazeal, C., 
D’Ignazio, C., Yang, M., Verma, A.

How Are Emotional Attachment Strategies Currently Employed in Product-Service System 
Cases? A Systematic Review Underscoring Drivers and Hindrances	 pp. 2095 - 2104
Aguiar, M. F., Costa, J. M. H., Pigosso, D. C. A.

How Do Prototypes Change? Characterising Quantitative and Qualitative Changes 
between Prototype Iterations	 pp. 2105 - 2114
Real, R., Snider, C., Goudswaard, M., Hicks, B.

How Does Virtual Reality (VR) Facilitate Design? A Review of VR Usage in Early-Stage 
Engineering Design	 pp. 2115 - 2124
Liao, T., She, J.

How Should We Prototype? Establishing the Affordances of Prototyping Media  
and Approaches	 pp. 2125 - 2134
Snider, C., Goudswaard, M., Ranscombe, C., Hao, C., Gopsill, J., Hicks, B.

HVLV Engineering with Module System(s), ETO and Lean Design – Study on Practitioner 
Information Needs	 pp. 2135 - 2144
Juuti, T. S., Heikkinen, T., Heino, T., Graf, I., Tomberg, J.-P., Oja, H.

Hybrid Education Content and Platform for Bachelor Curriculum in Technology  
and Engineering	 pp. 2145 - 2154
Eynard, B., Bachmann, P., Le-Loch, S., Picard, D., Guérin, J.-D., Bricogne, M., Reyes, T.

IDEA – Towards an Interactive Tool That Supports Creativity Sessions in Automotive 
Product Development	 pp. 2155 - 2164
Kaschub, V. L., Wechner, R., Krautmacher, L., Diers, D., Bues, M., Lossack, R.,  
Kloos, U., Riedel, O.

Identification and Classification of Uncertainties as the Foundation of Agile Methods	 pp. 2165 - 2174
Pendzik, M., Sembdner, P., Paetzold, K.

Identification and Retrieval of Relevant Information for Instantiating Digital Twins during 
the Construction of Process Plants	 pp. 2175 - 2184
Layer, M., Neubert, S., Tiemann, L., Stelzer, R.

Identification of Perceived Relationships between Environmental Performance Indicators 
in Ecodesign Projects: The Case of Rail Infrastructure Projects	 pp. 2185 - 2194
Mansour Salamé, J., Leroy, Y., Saidani, M., Nicolaï, I.

Identifying and Comparing Subproblems in Factory Design Processes	 pp. 2195 - 2204
Herrmann, J. W., Gralla, E., Fazelpour, M.

Identifying Successful Approaches during Testing Activities in Engineering Design	 pp. 2205 - 2214
Liewerenz, O., Grauberger, P., Nelius, T., Matthiesen, S.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxiv ICED23

Immersive Gaze Sharing for Enhancing Communication in Design Education: An Initial 
User Study in the Context of Architectural Design Critiques	 pp. 2215 - 2224
Kahlon, Y., Maurya, S., Fujii, H.

Implementation and Interpretation of a Scrap and Failure Oriented Multi-Objective 
Optimization Considering Operational Wear	 pp. 2225 - 2234
Bode, C., Goetz, S., Schleich, B., Wartzack, S.

Implementation of a Design Guideline for Aluminum Foam Sandwich Based on Industrial 
Demands	 pp. 2235 - 2244
Hommel, P., Roth, D., Binz, H., Kreimeyer, M.

Implications of EU Instruments on Company Capabilities to Design More Sustainable 
Solutions–Product Environmental Footprint and Digital Product Passport	 pp. 2245 - 2254
Lövdahl, J., Hallstedt, S. I., Schulte, J.

Improving Knowledge Transfers at Protektorwerk Florenz Maisch GmbH & Co. 
KG through the Application of the InKTI – Interdepartmental Knowledge Transfer 
Improvement Method	 pp. 2255 - 2264
Klippert, M., Schäfer, L., Böllhoff, J., Willerscheid, H., Rapp, S., Albers, A.

In Search for Shared Characteristics of Physical and Virtual Prototypes	 pp. 2265 - 2274
Zorn, S., Hemmer, M., Gericke, K.

Incorporating Field Effects into the Design of Modular Product Families	 pp. 2275 - 2284
Kuechenhof, J., Berschik, M. C., Beibl, J., Alonso Fernández, I., Otto, K., Krause, D.,  
Isaksson, O.

Increasing Student Confidence through Experiential Design Exercises in Engineering 
Science Courses	 pp. 2285 - 2294
Krauss, G.

Individualization in Engineering Design Education: Implementation of an Adaptive 
E-Learning Environment (AdE-Le)	 pp. 2295 - 2304
Kossack, F., Bender, B.

Industrial Perspectives on the Adoption of Virtual Testing	 pp. 2305 - 2314
Tahera, K., Jowers, I., Loureiro-Koechlin, C., Eckert, C., Lockett, H.

Information Flow Analysis Enabling the Introduction of Additive Manufacturing for 
Production Tools-Insights from an Industrial Case	 pp. 2315 - 2324
Hajali, T., Mallalieu, A., Brahma, A., Panarotto, M., Isaksson, O., Stålberg, L., Malmqvist, J.

Instantiating a Generic Process Model for Early-Stage Product-Service System (PSS) 
Design in Two capital Goods Manufacturing Companies	 pp. 2325 - 2334
Sarancic, D., Sánchez Díez, A., Pigosso, D. C. A., McAloone, T. C.

Integrated Design Methodology: A Proposal for a Scientific Research-Based Design 
Process for Stimuli-Responsive Products	 pp. 2335 - 2344
Cano-Franco, J. C., Álvarez-Láinez, M. L.

Integrating Sensors in Products: A New Tool for Design Education	 pp. 2345 - 2354
Briard, T., Jean, C., Aoussat, A., Véron, P.

Investigating the Effect of Sketch Quality on the Shared Understanding of Design Dyads	 pp. 2355 - 2364
Letting, C., Krishnakumar, S., Johnson, E., Soria Zurita, N., Menold, J.

Investigating the Process, Design Outputs and Neurocognitive Differences between 
Prototyping Activities with Physical and Digital Lego	 pp. 2365 - 2374
McClenaghan, A., Goudswaard, M., Hicks, B.

Investigation of Customer Preference Changes Following COVID-19 Market Disruption 
Using Online Review Analysis	 pp. 2375 - 2384
Park, S., Lin, K., Joung, J., Kim, H.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxvICED23

Is It Better? Exploring the Effect of Transition Goal and Virtual Reality on Team  
Performance	 pp. 2385 - 2394
Horvat, N., Martinec, T., Brnčić, M., Škec, S.

Knowledge-Based Data Identification for Machine Learning Use Cases	 pp. 2395 - 2404
Ebel, H., Ben Hassine, S., Stark, R.

Knowledge-Driven Design for Additive Manufacturing: A Framework for Design  
Adaptation	 pp. 2405 - 2414
Schaechtl, P., Goetz, S., Schleich, B., Wartzack, S.

Laying the Foundations for a Methodology to Integrate and Manage the Corporate Social 
Responsibility Issues of a Company in the Product Development Process	 pp. 2415 - 2424
Capomaccio, A.-L., Reyes Carrillo, T., Richet, S.

Let Me Finish My Thought: Process Interventions to Change Team Behavior during 
Remote Design Collaboration	 pp. 2425 - 2434
Domingo, L., Leifer, L., Auernhammer, J.

Let’s Take This Offline: A Thematic Analysis of Virtual Conflict in Hybrid Collaborative 
Design Teams	 pp. 2435 - 2444
Flus, M., Ferguson, S., Olechowski, A.

Life Cycle Assessment and Circular Economy Indicators to Design Sustainable Electric 
Outboards: Results From Workshops with Industrial Experts	 pp. 2445 - 2454
Saidani, M., Bayless, J., Huey, D., Kim, H., Anderson, K.

Linking Cross-Domain Information to Support the Development of Complex Systems	 pp. 2455 - 2464
Baschin, J., Schmidt, R., Schneider, D., Vietor, T., Kizgin, U. V.

Linking Digital B2B Platform Business Models and Product Development: A Bibliometric 
Analysis and Literature Review	 pp. 2465 - 2474
Brecht, P., Hendriks, D., Niever, M., Hahn, C., Pfaff, F., Rapp, S., Albers, A.

Looking beyond Self-Reported Cognitive Load: Investigating the Use of Eye Tracking in 
the Study of Design Representations in Engineering Design	 pp. 2475 - 2484
Cass, M., Prabhu, R.

Machine Learning for Parametric Cost Estimation of Axisymmetric Components	 pp. 2485 - 2494
Manuguerra, L., Mandolini, M., Germani, M., Sartini, M.

Machine Learning-Based Virtual Sensors for Guiding User Behaviour: A Case Study on 
Household Appliances	 pp. 2495 - 2504
Ilare, D., Cascini, G., Manzoni, S., Mansutti, A.

Management Practices for Sustainable Product Development: Insights From a Systematic 
Literature Review	 pp. 2505 - 2514
Vilochani, S., McAloone, T. C., Pigosso, D. C. A.

Managers’ Understanding of Agile in Hardware Development	 pp. 2515 - 2524
Orejuela, S., Motte, D., Johansson, G.

Managing Data-Driven Design: A Survey of the Literature and Future Directions	 pp. 2525 - 2534
Johnson, J., Hurst, A., Safayeni, F.

Managing Functional Trade-Offs in the Mechanical Design of Integrated Products Using 
Multiobjective Monotonicity Analysis	 pp. 2535 - 2544
Sigurdarson, N. S., Papalambros, P. Y., Eifler, T.

Managing Smart Systems for the Net Zero Agenda – How Can Digital Twin Technologies 
and Smart Products Deliver Customer Value?	 pp. 2545 - 2554
Markey, C. L., Ahmed-Kristensen, S.

Mapping Circular Economy Projects: A Case Study of a Major Company in the Sports & 
Outdoor Industry	 pp. 2555 - 2564
Rohsig Lopez, N. S., Legardeur, J., Faucheu, J.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxvi ICED23

Mapping Stakeholder Engagement Needs in Early-Stage System Development Process	 pp. 2565 - 2574
Yip, M. H.

Mapping the Journeys of Atrial Fibrillation Patients and Citizens Using Wearable Devices 
for Remote Cardiac Monitoring	 pp. 2575 - 2584
Suresh Kumar, S., Andreakou, E., Tzachsan, M., Maier, A. M.

MBSE Incorporating Time-Dependent Behavior for the Design of Robot-Like Systems	 pp. 2585 - 2594
Ziegler, K., Volpert, M., Amm, M., Vogel-Heuser, B., Stahl, K., Zimmermann, M.

MBSE within the Engineering Design Community – An Exploratory Study	 pp. 2595 - 2604
Berschik, M. C., Schumacher, T., Laukotka, F. N., Krause, D., Inkermann, D.

Measuring Patent Novelty Using Natural Language Processing	 pp. 2605 - 2614
Yassine, A., Lipizzi, C.

Medical Device or Fashion Accessory? A Case Study of a Redesigned Child’s Prosthetic 
Upper Limb Applying Principles of Perception and Semantics to Reframe  
Social Acceptance	 pp. 2615 - 2624
Sansoni, S., Torrens, G. E., Yang, F., Hanim Binti Suroya, S., Wang, Y.

Method for Reference-Based Manufacturing Cost Estimation – Evaluation Study  
Using a Prototype	 pp. 2625 - 2634
Hellweg, F., Cacaj, A., Haneke, S., Albers, A.

Method for the Integration of Computer Aided Manufacturing Data in Life Cycle  
Assessment	 pp. 2635 - 2644
Quernheim, N., Winter, S., Arnemann, L., Schleich, B.

Methodical Approach to Cluster Configurations of Product Variants of Complex Product 
Portfolios	 pp. 2645 - 2654
Mehlstäubl, J., Pfeiffer, C., Kraul, R., Braun, F., Paetzold-Byhain, K.

Methods of Change Impact Analysis for Product Development: A Systematic Review of the 
Literature	 pp. 2655 - 2664
Mordaschew, V., Herrmann, J.-P., Tackenberg, S.

Mitigating Uncertainty in Conceptual Design Using Operational Scenario Simulations: 
A Data-Driven Extension of the Evoke Approach	 pp. 2665 - 2674
Bertoni, A.

Model-Based Systems Engineering Using Security Design Patterns in the Context of  
ISO/SAE 21434	 pp. 2675 - 2684
Japs, S., Faheem, F., Anacker, H., Husung, S., Dumitrescu, R.

Modeling Complexity in the Structure of Design Regulation	 pp. 2685 - 2694
Robinson, D. M., Dong, A.

Modelling Technical Systems in the Early Phase: Proposing a Formal Definition for the 
System Concept	 pp. 2695 - 2704
Albers, A., Hünemeyer, S., Kubin, A., Pfaff, F., Schlegel, M., Rapp, S.

Modelling the Design of Models: An Example Using CRISP-DM	 pp. 2705 - 2714
Kannengiesser, U., Gero, J. S.

Modular Maintenance Decision Architecture	 pp. 2715 - 2724
Agergaard, J. K., Sigsgaard, K. W., Mortensen, N. H., Didriksen, S., Hansen, K. B., Ge, J.

Multi-Criteria Decision-Making Methods Applied to Achieve Sustainable Design: 
A Systematic Review	 pp. 2725 - 2734
Xu, T., Liu, W., Zhu, Z.

Multidisciplinary Design Analysis and Optimization Framework for Regulatory Driven 
Medical Device Development	 pp. 2735 - 2744
Mishra, S. R., Behdinan, K.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxviiICED23

Multi-Internal Actors Diagnosis of Circular Economy in an Industrial SME	 pp. 2745 - 2754
Gentric, G., Cluzel, F., Boccara, V., Boudaoud, H., Gonzalo, J.

Multisensor Fusion-Based Digital Twin in Additive Manufacturing for In-Situ Quality 
Monitoring and Defect Correction	 pp. 2755 - 2764
Chen, L., Yao, X., Liu, K., Tan, C., Moon, S. K.

Natural Language Processing in Requirements Engineering and Its Challenges for 
Requirements Modelling in the Engineering Design Domain	 pp. 2765 - 2774
van Remmen, J. S., Horber, D., Lungu, A., Chang, F., van Putten, S., Goetz, S., Wartzack, S.

Needfinding Practice: Enhancing Students’ Problem Framing Skills through Iterative 
Observation for Business Innovation	 pp. 2775 - 2784
Kim, S., Kim, S., Koo, J.

New Opportunities and Benefits in the Product Development Process Using the Machine 
Learning Based Direct Inverse Method for Material Parameter Identification	 pp. 2785 - 2794
Meißner, P., Vietor, T.

New Product Development Process for MedTech Combination Products	 pp. 2795 - 2804
Menshenin, Y., Pinquié, R., Chevrier, P.

Observations on the Implications of Generative Design Tools on Design Process and 
Designer Behaviour	 pp. 2805 - 2814
Saadi, J., Yang, M.

On the Treatment of Requirements in DfAM: Three Industrial Use Cases	 pp. 2815 - 2824
Endress, F., Rieser, J., Zimmermann, M.

Operationalising Concepts of Digital Twins on Different Maturity Levels (Foetal, Child, 
Adult) for the Architectural Design Process	 pp. 2825 - 2834
Emir Isik, G., Hubertus Achten, H.

Operator 4.0 for Hybrid Manufacturing	 pp. 2835 - 2844
Fillingim, K. B., Feldhausen, T.

Optimisation of a Design-to-Fabrication Framework for Individualised Homeless Housing 
Design in Melbourne, Australia	 pp. 2845 - 2854
Anam, N. H. D., Tan, L.

Optimised Models for AR/VR by Using Geometric Complexity Metrics to  
Control Tessellation	 pp. 2855 - 2864
Dammann, M. P., Steger, W., Paetzold-Byhain, K.

Optimizing Requirements for Maximum Design Freedom Considering Physical Feasibility	 pp. 2865 - 2874
Rodrigues Della Noce, E., Zimmermann, M.

Parametric Modelling of the Exterior Design of Autonomous Shuttles	 pp. 2875 - 2884
Hafemann, P., Daumoser, M., Lienkamp, M.

Perspectives on Robust Design – An Overview of Challenges and Research Areas Across 
Industry Fields	 pp. 2885 - 2894
Eifler, T., Campean, F., Husung, S., Schleich, B.

Pilot Study Understanding Students’ Perceptions of Failure in Product Design	 pp. 2895 - 2904
Lauff, C. A., Friesen, A., Menold, J.

Platform Approach for Modularising Battery Electric Fast Ferries	 pp. 2905 - 2914
Seidenberg, T., Disselkamp, J.-P., Jürgenhake, C., Anacker, H., Dumitrescu, R.,  
Papanikolaou, A.

Potentials and Goals of Models in Strategic Product Planning and Innovation Management	 pp. 2915 - 2924
Gräßler, I., Koch, A.-S., Tušek, A. M.

Preliminary Design of Non-Linear Systems Based on Global Sensitivity Analysis and 
Modelica Language	 pp. 2925 - 2934
Vuillod, B., Panettieri, E., Hallo, L., Montemurro, M.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxviii ICED23

Preventing the Overconsumption and Disposal of Refill at Home Fast-Moving Consumer 
Goods – Interventions that Support Circular Consumer Journeys	 pp. 2935 - 2944
Tassell, C., Aurisicchio, M.

Problems: Easy to Say But Difficult to Write	 pp. 2945 - 2954
Giordano, V., Consoloni, M., Chiarello, F., Fantoni, G.

Product Life Cycle Management with Digital Twins for Product Generation Development	 pp. 2955 - 2964
Arnemann, L., Winter, S., Quernheim, N., Schleich, B.

Project-Based Learning for Engineering Students in the Context of Industry 4.0: 
Application to Automotive Assembly System	 pp. 2965 - 2974
Al khatib, A., Malhaire, J.-M., Dauvé, S., Fougères, A.-J.

Project-Based Learning in Engineering Education – Developing Digital Twins  
in a Case Study	 pp. 2975 - 2984
Hagedorn, L., Riedelsheimer, T., Stark, R.

Promoting Supply Chain Sustainability through Industrial Packaging Eco-Designing	 pp. 2985 - 2994
Bouhlel, H. A., Gaha, R., Daaboul, J., Chaker, A.

Proposal of Cluster Analysis Method for Products Considering Exploration and 
Exploitation in Engineering Design	 pp. 2995 - 3004
Okamoto, M., Murakami, T.

Prototyping for Children: Understanding How Fidelity Affects Children’s Comprehension 
of Prototypes	 pp. 3005 - 3014
Codner, A. C., Lauff, C. A.

Reconstruction of Topology Optimized Geometry with Casting Constraints in a  
Feature-Based Approach	 pp. 3015 - 3024
Mayer, J., Denk, M., Wartzack, S.

Reducing Prototype Fabrication Time through Enhanced Material Extrusion  
Process Capability	 pp. 3025 - 3034
Parry, G. R., Felton, H. J., Ballantyne, R., Su, S., Hicks, B.

Reducing the Risk of Patent Infringement	 pp. 3035 - 3044
Stauffer, L.

Reframing Hearing Aids – Exploring the Design Space of Analogue Fashionable Hearing 
Aids for Users with Mild Hearing Impairments	 pp. 3045 - 3054
Klöckner, H., Wiesner, M.

Relations between Cognitive Ability and Creative Design Quality	 pp. 3055 - 3064
Yin, Y., Childs, P.

Reliability Analysis for Sensor Networks and Their Data Acquisition: A Systematic 
Literature Review	 pp. 3065 - 3074
Meyer zu Westerhausen, S., Schneider, J., Lachmayer, R.

Renovating Engineering Departements’ Creation Heritage to Meet Contemporary 
Challenges: Frugal Validation Patterns and Constructive Proof Logics for New  
Engineering Rules	 pp. 3075 - 3084
Jibet, N., Le Masson, P., Weil, B., Chazelle, B., Laousse, D.

Requirements for a Smart Product-Service System Development Framework	 pp. 3085 - 3094
Paliyenko, Y., Heinz, D., Schiller, C., Tüzün, G.-J., Roth, D., Kreimeyer, M.

Re-Thinking Design Representations in Design Education: An Interview Study with 
Professional Designers	 pp. 3095 - 3104
Eriksson, S., Wallgren, P., Karlsson, M.

Retrospective Coding of the UX Design Process for UX Design Enhancement in  
Design Agencies	 pp. 3105 - 3114
Dabouis, B., Boccara, V., Yannou, B.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxixICED23

Robust Product Design – Influencing Factors on Upgradeable Modular Products	 pp. 3115 - 3124
Kübler, M. S., Beck, F., Glasmacher, B., Rapp, S., Albers, A.

Selection of Model Approaches and Modelling Methods for Lifetime Prognosis	 pp. 3125 - 3134
Bauer, R. S., Inkermann, D.

Sensing In-Situ Temperatures by Coordinates in Fused Filament Fabrication for Identifying 
Interlayer Anisotropic Mechanical Properties and Enabling Post-FEM Analysis	 pp. 3135 - 3144
Amlie, E., Fylling, E., Eikevåg, S. W., Nesheim, O. S., Steinert, M., Elverum, C. W.

Service Design in Action: Transformation, Consideration, and System Thinking	 pp. 3145 - 3154
Lee, S.-H., Yang, M., de Weck, O. L., Lee, C., Coughlin, J. F., Klopfer, E., Ochsendorf, J.

Shape Generation System for Optimizing Aesthetic Interest Associated with Novelty and 
Complexity	 pp. 3155 - 3164
Honda, S., Yanagisawa, H.

Sheafification as a Design Technique for Creative Preservation – Principles, Illustrations, 
and First Applications	 pp. 3165 - 3174
Le Masson, P., Hatchuel, A., Weil, B.

Simulating Bioresorbable Lattice Structures to Enable Time-Dependent Stiffness in 
Fracture Fixation Devices	 pp. 3175 - 3184
Hawthorn, B., Triantaphyllou, A., Khan, F., Dyson, R., Thomas-Seale, L. E. J.

Social Earplugs: A Case Study on Integrating Human Augmentation in Hearing Protection	 pp. 3185 - 3194
De Boeck, M., Sempels, J., Vaes, K.

Solving Tomorrow’s Design Challenges Requires New Tools for Large World  
Decision-Making	 pp. 3195 - 3204
Ferguson, S., Drobac, K., Bryden, K. M.

Strong Sustainability Aspects in the Ideation Process: A Pedagogical Experiment	 pp. 3205 - 3214
Escobar, M., Laforest, V., Troussier, N., Faucheu, J.

Studying the Design Process in Constrained Environment: An Empirical Approach to 
Analyzing Informal Metal Working Enterprises in Tanzania	 pp. 3215 - 3224
Keshwani, S., Jagtap, S., Opiyo, E. Z.

Supporting Changeability Quantification in Product-Service Systems via  
Clustering Algorithm	 pp. 3225 - 3234
Machchhar, R. J., Aeddula, O. K., Bertoni, A., Wall, J., Larsson, T.

Supporting Student Laboratory Experiments with Augmented Reality Experience	 pp. 3235 - 3244
Hallmann, J., Stechert, C., Ahmed, S. I.-U.

Supporting Systems Engineering Activities by Artifact-Oriented Description and 
Selection of Methods	 pp. 3245 - 3254
Ammersdörfer, T., Inkermann, D., Müller, J., Mandel, C., Albers, A., Tekaat, J., Schierbaum, 
A., Anacker, H., Bitzer, M., Kleiner, S., Herrmann, J.-P., Krause, P.

Sustainable and Resilient System Development in a VUCA-World: An Empirical Study 
to Develop a Process Orientated Method of Risk and Technical Change Management in 
Automotive Industry	 pp. 3255 - 3264
Lechner, J., Schlüter, N.

Sustainable Circular Packaging Design: A Systematic Literature Review on Strategies and 
Applications in the Cosmetics Industry	 pp. 3265 - 3274
Kaestner, L., Scope, C., Neumann, N., Woelfel, C.

Sustainable Design Evaluation – Integration of Sustainability in Product 
Development Processes	 pp. 3275 - 3284
Reichard, J. J., Martin, A.

System Value Analysis: Model and Example	 pp. 3285 - 3294
Lavi, E., Reich, Y.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxx ICED23

Systematic Classification of Adaptive Façades – Preparing a Database	 pp. 3295 - 3304
Voigt, M. P., Roth, D., Kreimeyer, M.

Systematic Optimisation Process for an eBike Drive Unit in a Highly Variable Environment	 pp. 3305 - 3314
Steck, M., Husung, S.

Tech to Market. Finding and Designing Suitable Technology Applications with Design 
Thinking	 pp. 3315 - 3324
Cocchi, N., Dosi, C., Vignoli, M.

Text Mining of Resilient Objects Absorbing Change and Uncertainty	 pp. 3325 - 3334
Panarotto, M., Giordano, V., Chiarello, F., Brahma, A., Alonso Fernández, I., Fantoni, G.

The Aristotelian Causalities in Localised Distributed Manufacturing	 pp. 3335 - 3344
Skouboe, E. B., Barros, M.

The Augmented Designer: A Research Agenda for Generative AI-Enabled Design	 pp. 3345 - 3354
Thoring, K., Huettemann, S., Mueller, R. M.

The Design Mindset Inventory (D-Mindset0): A Preliminary Instrument for Measuring 
Design Mindset	 pp. 3355 - 3364
Lavrsen, J. C., Daalhuizen, J., Carbon, C.-C.

The Doughnut as a Support of the “Sustainable Value Engineering”	 pp. 3365 - 3374
Lalevée, A., Troussier, N., Blanco, E.

The Effects of Scenarios on Decision-Making Quality in Early Design – An Empirical Study	 pp. 3375 - 3384
Parolin, G., McAloone, T. C., Pigosso, D. C. A.

The Emergence and Impact of Synchrony in Design Teams: A Computational Study	 pp. 3385 - 3394
Perišić, M. M., Štorga, M., Gero, J.

The Hotdog Model – How Turn a Tier 1 Automotive Company into an Agile Organization	 pp. 3395 - 3404
Atzberger, A., Dethloff, C.

The Importance of Individual Work in Collaborative Design Meeting: Impact on Design 
Tools and Methodologies	 pp. 3405 - 3414
Chartres, I., Gidel, T., Moulin, C.

The Influence of Knowledge about Heuristic Decisions and Cognitive Biases in 
Engineering Students and Junior Engineers: Case Studies from Germany and Thailand	 pp. 3415 - 3422
Tanaiutchawoot, N.

The Influence of Representation on System Interpretation: A Search for Most Common 
Set Partitions	 pp. 3423 - 3432
Murphy, A. R., Patel, A. R., Zorn, S., Gericke, K., Summers, J. D.

The Interior Design Challenges of a Hyperloop Pod How to Enhance the  
Passenger Experience	 pp. 3433 - 3442
Cerron, G. Z., Liem, A.

The Relationship between Product Architecture and Innovation: A Study through Design 
of Motorcycles	 pp. 3443 - 3452
Chandra, S.

The Representation-Usage-Impact (RUI) Method to Better Frame the Potential Social 
Impacts of a Highly Disruptive Product—Application to the Autonomous Vehicle	 pp. 3453 - 3462
Lecomte, R., Yannou, B., Cahen, R., Thibaud, G., Etienne, F.

The Right-to-Repair Movement and Sustainable Design Implications: A Focus on Three 
Industrial Sectors	 pp. 3463 - 3472
Saidani, M., Kim, A., Kim, M.

The Role of Design in Interdisciplinary Product Development – Challenges, Research 
Approaches and Further Research Needs	 pp. 3473 - 3482
Stöhr, B., Koldewey, C., Dumitrescu, R.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxxiICED23

The Role of Storytelling as an Analytical Tool in Scientific Research	 pp. 3483 - 3492
Singh, V., Tomar, R.

The Sharing Economy’s Success: Advantages, Drawbacks, and Applications	 pp. 3493 - 3502
Simic, V., Liem, A.

The Situatedness of Design Concepts: Empirical Evidence from Design Teams  
in Engineering	 pp. 3503 - 3512
Gero, J., Milovanovic, J.

The Study of Cognitive Differences between Designers and Users Based on Schema Theory	 pp. 3513 - 3522
Guo, S., Fan, S., Meng, Y.

The Systematic Feedback Method for Ideation Mode in Workshops	 pp. 3523 - 3532
Akaki, M., Maeno, T.

The T-Shaped Design Engineer – Using Cohorts to Explore How Skills Profiles Differ 
through Career Stages	 pp. 3533 - 3542
Dekoninck, E., Bridge, L.

The Use of Organic Residues to Develop Packaging: Tests in Molded Pulp	 pp. 3543 - 3550
Sastre, R. M., Zeni, C. F., De Paula, I. C., Hauser, G., Da Conceição, S.

Toward a Framework for Sustainable Experience Design Education and an Illustrative Case 
of a Service Design Thinking Course	 pp. 3551 - 3560
Kim, Y. S., Kamal, R.

Toward a Human Systems Integration Approach to the Design and Operation of a Remote 
and Virtual Air Traffic Control Center	 pp. 3561 - 3570
Disdier, A., Masson, D., Brethomé, T., Jankovic, M., Boy, G.-A.

Towards a Better Understanding of the Influence of Visual References on Consumer 
Aesthetic Perception	 pp. 3571 - 3580
Asuzu, C. M., Olechowski, A.

Towards a Configuration Management Integration to Feature Models in Model-Based 
Product Line Engineering	 pp. 3581 - 3590
Lameh, J., Dubray, A., Jankovic, M.

Towards Realistic Numerical Modelling of Thin Strut-Based 3D-Printed Structures	 pp. 3591 - 3600
Dash, S., Nordin, A.

Towards Remote Control of Manufacturing Machines through Robot Vision Sensors	 pp. 3601 - 3610
Halawi Ghoson, N., Hakam, N., Shakeri, Z., Meyrueis, V., Loubère, S., Benfriha, K.

Towards Sustainable Life Cycles of Making in Small Scale Fabrication Spaces	 pp. 3611 - 3620
Moore, G. E., Agogino, A. M., Goucher-Lambert, K.

Towards the Design of Sustainable Mobility Systems: Objectives and Barriers from the 
French Local Authorities’ Perspective	 pp. 3621 - 3630
Baltazar, J., Bouillass, G., Vallet, F., Puchinger, J., Perry, N.

Transport Efficiency of Delivery Trucks: A Study of Coupling Vehicle Design and 
Transport System through Functional Modelling and Optimisation	 pp. 3631 - 3640
Shahrezaei, K., O’Reilly, C. J., Lähivaara, T., Göransson, P.

Trash Talk: Who Uses Which Reusable Product? User Insights and Design Opportunities 
for Single-Use Alternatives	 pp. 3641 - 3650
Herweyers, L., Du Bois, E., Moons, I.

Turbomachinery Design: Checking Artificial Neural Networks Suitability for  
Design Automation	 pp. 3651 - 3660
Batini, N., Becattini, N., Cascini, G.

Types of Partly Configurable Products in High-Variety, Low-Volume Context	 pp. 3661 - 3670
Heikkinen, T., Juuti, T.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxxii ICED23

Uncertainty Management in Circular Business Model Innovation – The Case of  
Circular Plastics	 pp. 3671 - 3680
Stingl, V., Fuglsig, L. V., Hoveling, C.

Uncertainty Management in Product Development Portfolios: The Impact of Global 
Sustainability Agendas	 pp. 3681 - 3690
Filipovic, A. M., Welo, T., Willumsen, P. L., Oehmen, J.

Understanding Audiences for Immersive and Interactive Museum and Gallery Experiences 
and Cultural Exchanges	 pp. 3691 - 3700
Kwon, H., Choi, Y., Zhao, X., Hua, M., Wang, W., Garaj, V., Lam, B.

Understanding Resilience of Agricultural Systems: A Systematic Literature Review	 pp. 3701 - 3710
Boahen, S., Oviroh, P. O., Austin-Breneman, J., Miyingo, E. W., Papalambros, P. Y.

Understanding the Challenges around Design Activities that Incorporate Behavioral Data	 pp. 3711 - 3720
Gomez Ortega, A., Bourgeois, J., Kortuem, G.

Understanding Upcycling and Circular Economy and Their Interrelationships through 
Literature Review for Design Education	 pp. 3721 - 3730
Sung, K.

Use Cases for a Hybrid Augmented Reality Computer Workstation in CAD Workflows	 pp. 3731 - 3740
Harlan, J., Goetz, S., Wartzack, S.

Using Design Methods to Explore the Context of Complex Behavioral Design Problems in 
the Early Stages of Behavioural Design	 pp. 3741 - 3750
Falcão Duarte, C., Daalhuizen, J.

Using Likelihood Ratio Table and Naïve Bayes Classifier Method to Holistically Assess 
Codesign Programmes and Methods	 pp. 3751 - 3760
Siew, W., Silva, A., Rai, B.

Using Pleasurability to Compare Wristwatches and IoT Smartwatches: Providing Novel 
Insights into UX Design	 pp. 3761 - 3770
Lin, Z., Ahmed-Kristensen, S., Hall, A., Sommer, B.

Utilizing the Embodiment Function Relation and Tolerance Model for Robust  
Concept Design	 pp. 3771 - 3780
Li, J., Horber, D., Keller, C., Grauberger, P., Goetz, S., Wartzack, S., Matthiesen, S.

Vegetables and Fruits in a Circular Economy: Packaging Challenges and Design  
Opportunities	 pp. 3781 - 3790
Broucke, J., Noeth, E., Du Bois, E.

Vibration Reduction by Tuned Mass Dampers Inside Cavities of Topology Optimized 
Lattice Structures	 pp. 3791 - 3800
Janousek, M. K. B., Xu, D., Vazhapilli Sureshbabu, A., Zimmermann, M.

Vibration Reduction of a Hammer Drill with a Top-Down Design Method	 pp. 3801 - 3810
Le, P., Xu, D., Vazhapilli Sureshbabu, A., Zimmermann, M.

Virtually Hosted Hackathons for Design Research: Lessons Learned from the International 
Design Engineering Annual (IDEA) Challenge 2022	 pp. 3811 - 3820
Ege, D. N., Goudswaard, M., Nesheim, O., Eikevåg, S. W., Bjelland, Ø., Christensen, K. A, 
Ballantyne, R., Su, S., Cox, C., Timperley, L., Aeddula, O., Machchhar, R. J., Ruvald, R., Li, J., 
Figueiredo, S., Deo, S., Horvat, N., Čeh, I., Šklebar, J., Miler, D., Gopsill, J., Hicks, B., Steinert, M.

Visual Behaviour in the Evaluation of Physical and Virtual Prototypes	 pp. 3821 - 3830
Berni, A., Nezzi, C., Piazzolla, N., Borgianni, Y.

Visualising and Reverging: Understanding the Intersection between Creativity and  
Visual Thinking	 pp. 3831 - 3840
Jansen, A., Heijne, K., van Oosterom, I., Gonçalves, M.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


xxxiiiICED23

Visualizing the Complex Problem of Children’s Digital Wellbeing in South Korea: 
A Systems Thinking Approach	 pp. 3841 - 3850
Widjaja, S. P., Baek, J. S.

VR or Not? Investigating Interface Type and User Strategies for Interactive Design Space 
Exploration	 pp. 3851 - 3860
Nandy, A., Smith, J., Jennings, N., Kuniavsky, M., Hartmann, B., Goucher-Lambert, K.

What Determines VR Integration in Design Practice? An Investigation of Industrial 
Designer’s Acceptance of VR Visualisation Tools	 pp. 3861 - 3870
Zhang, W., Ranscombe, C., Piumsomboon, T., Mallya, P.

What Do an Anaesthesiologist, a Nurse, Two Designers, and a Professor in Architectural 
Technology Do Together in a Room? Crafting Interdisciplinarity as Response to Emerging 
Infectious Diseases	 pp. 3871 - 3878
Nigra, M., Silenzi, A., Di Marco, M.

What Users Want: A Natural Language Processing Approach to Discover Users’ Needs 
from Online Reviews	 pp. 3879 - 3888
Spada, I., Barandoni, S., Giordano, V., Chiarello, F., Fantoni, G., Martini, A.

When Is a Robot a Cobot? Moving Beyond Manufacturing and Arm-Based  
Cobot Manipulators	 pp. 3889 - 3898
Guertler, M., Tomidei, L., Sick, N., Carmichael, M., Paul, G., Wambsganss, A.,  
Hernandez Moreno, V., Hussain, S.

Will Model-Based Definition Accelerate the Inspection Phase in the Manufacturing  
Process?	 pp. 3899 - 3908
Uski, P., Nieminen, J., Ellman, A.

Work in Progress: Development of Educational Kit for Teaching Additive Manufacturing	 pp. 3909 - 3918
Valjak, F., Kapetanović, A., Taradi, I., Bojčetić, N.

Working Agile to Speed Up Research with Industry: Five Independence Principles	 pp. 3919 - 3928
Panarotto, M., Isaksson, O., Söderberg, R.

Usage and Acceptance of Management Tools in Project-Based Learning Environments	 pp. 3929 - 3938
Rößler, L., Gericke, K.

Motivations behind Actors’ Cooperation in Circular Ecosystems: A Systematic 
Literature Review and A Brazilian Case Study	 pp. 3939 - 3948
Barquete, S., Hofmann Trevisan, A., Gonçalves Castro, C., Mascarenhas, J.

ICED 2023 Proceedings - Addendum	 pp. 3949 - 3949

A Method to Support the Improvement of Knowledge Transfers in Product and 
Production Engineering – Corrigendum	 pp. 3950 - 3950
Albers, A., Klippert, M., von Klitzing, M., Rapp, S.

Explicit Annotated 3D-CNN Deep Learning of Geometric Primitives  
Instances – Corrigendum	 pp. 3951 - 3951
Hilbig, A., Holtzhausen, S., Paetzold-Byhain, K.

Identifying Successful Approaches during Testing Activities in Engineering  
Design – Corrigendum	 pp. 3952 - 3952
Liewerenz, O., Grauberger, P., Nelius, T., Matthiesen, S.

https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394


https://doi.org/10.1017/pds.2023.394 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2023.394



