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Martin Lilletvedt Rasmussen, Simen Gjethammer Gronvik, Henrik H. Ovrebp, Ben Hicks,
Chris Snider, Martin Steinert, Christer W. Elverum and Sindre Wold Eikevig

A Bayesian expert system for additive manufacturing design assessment pp- 1809 - 1818
Benedict Alexander Rogers, Neill Campbell, Mandeep Dhanda, Alexander James George Lunt,
Elise Catherine Pegg and Vimal Dhokia

An analytic cost model for bound metal deposition pp- 1819 - 1828
Mikhailo Sartini, Iacopo Bianchi, Alessio Vita, Michele Germani and Marco Mandolini

A proposal for guiding the selection of suitable DFAM support based on
experiential knowledge pp. 1829 - 1838
Pascal Schmitt, Lisa Siewert and Kilian Gericke

Optical and mechanical testing of 3D printed parts made of high-viscosity silicone to
identify process parameters and design advice for 3D printing and printer development pp- 1839 - 1848
Joel Schon, Robin Liffler and Michael Koch

Printing study and design guideline for small hollow structures in medical technology pp. 1849 - 1858
Eve Sobirey, Marie Wegner, Fabian Niklas Laukotka and Dieter Krause

Democratising dry adhesion development with consumer-grade AM pp. 1859 - 1868
Vegar Stubberud, Martin Steinert and Hdkon Jarand Dugstad Johnsen

Providing a knowledge-based design catalog as an approach to support the development of
design for additive manufacturing skills pp- 1869 - 1878
Gregory-Jamie Tiiziin, Daniel Roth and Matthias Kreimeyer

Topology optimisation of multiple robot links considering screw connections pp. 1879 - 1888
Tobias Wanninger, Jintin Frank and Markus Zimmermann

Additive manufacturing in fluid power with novel application to hydraulic pump design pp- 1889 - 1898
Anton Wiberg, Liselott Ericson, Johan A. Persson and Johan Olvander

Analysing shrinkage compensation in additive manufacturing: a comparative study of
reverse engineering and gauge-based methods pp- 1899 - 1908
Alessio Zanini, Marco Marconi and Gianluca Rubino

Artificial Intelligence and Data-Driven Design

Machine learning-based virtual sensors for reduced energy consumption in frost-free
refrigerators pp- 1909 - 1918
Alejandro Alcaraz, Dennis Ilare, Alessandro Mansutti and Gaetano Cascini

Datasets in design research: needs and challenges and the role of AT and GPT

in filling the gaps pp. 1919 - 1928
Mohammad Arjomandi Rad, Tina Hajali, Julian Martinsson Bonde, Massimo Panarotto,

Kristina Wirmefjord, Johan Malmgqvist and Ola Isaksson

Critical component detection in assemblies: a graph centrality approach pp- 1929 - 1938
Robert Ballantyne, Adam McClenaghan, Oliver Schiffmann and Chris Snider
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Stimulating design ideation with artificial intelligence: present and (short-term) future
Aurora Berni, Yuri Borgianni, Federico Rotini, Milene Gongalves and Katja Thoring

Extending the function failure modes taxonomy for intelligent systems with embedded
AT components
Felician Campean, Unal Yildirim, Aleksandr Korsunovs and Aleksandr Doikin

Generative large language models in engineering design: opportunities and challenges
Filippo Chiarello, Simone Barandoni, Marija Majda Skec and Gualtiero Fantoni

Assessing text-image patent datasets with text-based metrics for engineering design
applications
Marco Consoloni, Vito Giordano and Gualtiero Fantoni

Towards the digital factory twin - design guide for creating a 3D factory model
Jan-Philipp Disselkamp, Robin Grothe, Jonas Lick, Ben Schiitte, Sascha Briine, Luca Schroder
and Roman Dumitrescu

Sketch2Prototype: rapid conceptual design exploration and prototyping
with generative Al
Kristen M. Edwards, Brandon Man and Faez Ahmed

Benchmarking AT design skills: insights from ChatGPT’s participation in a prototyping
hackathon

Daniel Nygdrd Ege, Henrik H. Qvrebo, Vegar Stubberud, Martin Francis Berg, Martin Steinert
and Havard Vestad

Automatic identification of role-specific information in product development: a critical
review on large language models
Dominik Ehring, Ismail Menekse, Janosch Luttmer and Arun Nagarajah

Integrating large language models for improved failure mode and effects analysis (FMEA):

a framework and case study
Ibtissam El Hassani, Tawfik Masrour, Nouhan Kourouma, Damien Motte and JoZe Tavcar

Surrogate-based design optimization of the binder cover combining performance and
production cost
Pavel Eremeev, Hendrik Devriendt, Alexander De Cock and Frank Naets

A survey on the industry’s perception of digital twins - a follow-up to the digital twin
workshop at the DESIGN Conference 2022

Michel Fett, Julius Zwickler, Fabian Wilking, Stefan Goetz, Sebastian Schweigert-Recksiek,
Ben Hicks, Oscar Nespoli, Kristina Wéarmefjord, Sandro Wartzack and Eckhard Kirchner

Towards an automatic contradiction detection in requirements engineering
Alexander Elenga Gdrtner and Dietmar Gohlich

Towards the extraction of semantic relations in design with natural language processing
Vito Giordano, Marco Consoloni, Filippo Chiarello and Gualtiero Fantoni

A low-cost non-intrusive spatial hand tracking pipeline for product-process interaction
James Gopsill, Aman Kukreja, Christopher Michael Jason Cox and Chris Snider

The digital thread for system lifecycle management with a native graph database in a
polyglot architecture
Nico Kasper, Michael Pfenning and Martin Eigner

Improving sustainability of additive manufacturing processes based on digital twins -
a case study

Jessica Kos, Philipp Schroder, Jakob Trauer, Felix Endress, Markus Mortl and

Markus Zimmermann

Challenges for capturing data within data-driven design processes
Christopher Langner, Yevgeni Paliyenko, Benedikt Miiller, Daniel Roth, Matthias R. Guertler
and Matthias Kreimeyer
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D’IKIT: data-driven design innovation kit
Boyeun Lee and Saeema Ahmed-Kristensen

Navigating from data-driven design to designing with ML: a case study of truck HMI
system design
Yi Luo, Dimitrios Gkouskos, Nancy L. Russo and Minjuan Wang

Nature’s lessons, Al's power: sustainable process design with generative Al
Masudah Masudah and Pavel Livotov

Minimizing occupant loads in vehicle crashes through reinforcement learning-based
restraint system design: assessing performance and transferability
Janis Mathieu, Parul Gupta, Michael Di Roberto and Michael Vielhaber

The DHSmart model for smart product-service system (smart PSS): dynamic, data-driven,
human-centred
Nadia Mirshafiee, Ji Han and Saeema Ahmed-Kristensen

Self-optimizing digital factory twin: an industrial use case
Christian Nigischer, Florian Reiterer, Sébastien Bougain and Manfred Grafinger

From human-centred to humanity-ecosystem centred design. How can we dialogue with AI?
Zeynep Ograk and Yener Altiparmakogullar:

Automating the assembly planning process to enable design for assembly using
reinforcement learning
Rafael Parzeller, Dominik Koziol, Tizian Dagner and Detlef Gerhard

An Al-based prosthesis framework fostering an adaptive amputee healthcare service
Nicholas Patiniott, Jonathan C. Borg, Emmanuel Francalanza, Joseph P. Zammit, Pierre Vella,
Alfred Gatt and Kristin Paetzold-Byhain

Large language models in complex system design
Alejandro Pradas Gomez, Petter Krus, Massimo Panarotto and Ola Isaksson

Inspiration or indication? Evaluating the qualities of design inspiration boards created
using text to image generative Al
Charlie Ranscombe, Linus Tan, Mark Goudswaard and Chris Snider

Automatic movement pattern analysis for data-driven system optimisation - an example for
fattening livestock farming monitoring system
Gurubaran Raveendran, Soren Meyer zu Westerhausen, Johanna Wurst and Roland Lachmayer

Concept for enhanced intuition in development management through exploratory data
analysis using an extended factor analysis of mixed data
Michael Riesener, Maximilian Kuhn, Benjamin Nils Johannes Lender and Giinther Schuh

Towards a process for the creation of synthetic training data for AI-computer vision
models utilizing engineering data

Sebastian Schwoch, Maximilian Peter Dammann, Johannes Georg Bartl,

Maximilian Kretzschmar, Bernhard Saske and Kristin Paetzold-Byhain

Human-AlI collaboration by design
Binyang Song, Qihao Zhu and Jianxi Luo

A conceptual MCDA-based framework for machine learning algorithm selection in the
early phase of product development
Sebastian Sonntag, Erik Pohl, Janosch Luttmer, Jutta Geldermann and Arun Nagarajah

Designers’ perceptions of a sensor-enabled diary method for enhancing user research
Yuki Taoka, Tomoyuki Tanaka, Momoko Nakatani and Shigeki Saito

Digital twins to increase sustainability throughout the system life cycle: a systematic
literature review
Malte Trienens, Rik Rasor, Aschot Kharatyan, Roman Dumitrescu and Harald Anacker
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Harmonizing human-AI synergy: behavioral science in Al-integrated design
Dirk Van Rooy and Kristof Vaes

Towards digital representations for brownfield factories using synthetic data generation and
3D object detection
Javier Villena Toro, Lars Bolin, Jacob Eriksson and Anton Wiberg

How good is ChatGPT? An exploratory study on ChatGPT’s performance in engineering
design tasks and subjective decision-making
Wanyu Xu, Maulik Chhabilkumar Kotecha and Daniel A. McAdams

Industrial Design

Application of universal design principles on computer mouse interface: developing a
universal mouse pointing and control system to provide affordance to the left-handed users
Abhinav Basak and Shatarupa Thakurta Roy

An integrated survey-simulation approach for exoskeleton performance estimation
Niccolo Becattini, Luca Patriarca, Diego Scaccabarozzi, Paolo Parenti, Andrea Dal Prete
and Marta Gandolla

Research story telling: using the research journey map to communicate information, data,
systems, and artifacts
Jonathan Cagan

Crisis: a driver for tourism innovation and service design?
Asa Ericson, Johan Lugnet, Maria Ek Styvén and Thomas Zobel

Characterising the low-tech approach through a value-driven model
Alexandre Gaultier, Cédric Masclet and Jean-Frangois Boujut

The connection between impressions, user experience and design specifications in
technology-driven products
Fatma Nur Gokdeniz Zeynali and Ekrem Cem Alppay

Empathic empowerment: an exploration and analysis of a situated interaction through
empathic modelling and role-play
Amy Grech, Andrew Wodehouse and Ross Brisco

Territorial design: ethological design or political design or both?
Stéphanie Hémon and Annie Gentés

Empowering design literacy: a toolkit for promoting the design of positive experiences
through rules of thumb
Bjorn Kokoschko and Martin Wiesner

Into the wonder - exploring the design of playables
Jesper Falck Legaard

The aesthetics of robot design: towards a classification of morphologies
Dean Aaron Ollah Mobed, Andrew Wodehouse and Anja Maier

User involvement in the design of complex digital tools for employees in a large organisation
Anya Petyaeva, Joy Goodman-Deane and P. John Clarkson

Analyzing the dimensional aspects of 3D volumetric spaces: a product-oriented perspective
Vighneshkumar Rana and Vishal Singh

Demystifying the design process of demonstrators: contextual inquiry of two cases
Aleksandra Sviridova and Jouke Casper Verlinden

Unveiling key user experience issues to facilitate user-centred design of inertial motion
capture systems
Charu Tripathi, Manish Arora and Amaresh Chakrabarti
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The balance between a usable and emotional product design - a comparison of different
methods for prioritising relevant influencing factors
Judith van Remmen, Dennis Horber, Jonas Hindel, Jorg Miehling and Sandro Wartzack

Exploring the barriers to innovation adoption in the UK construction industry
K-M White and P. John Clarkson

Addressing cultural inertias for co-design: exploring Chinese participants’ perceptions of
design games
Ziheng Zhang, Rui Patricio, Tengjia Zuo, Wa An and Ruoqing Huang

Systems Engineering and Design

Justice-Embedded Requirements Engineering (JERE) for system design
Bettina K. Arkhurst and Katherine Fu

Product changes from various viewpoints along the product lifecycle - an empirical study
Julia Beibl and Dieter Krause

Supporting modular product family representations by methodically utilising meta-models
Markus Christian Berschik, Fabian Niklas Laukotka, Marc Ziifle and Dieter Krause

Systems engineering in design practice: a guideline for development service providers
Maximilian Burkhardt, Tilman Warns, Sebastian Endepols, Nikola Bursac
and Katharina Ritzer

Leveraging design thinking in MBSE: mitigating data and information uncertainties -
an integration model approach
Emir Gadzo, Marvin Michalides and Alexander Koch

Tailored metrics for assessing the quality of MBSE models
Iris Graessler, Dominik Wiechel, Deniz Oezcan and Patrick Taplick

A matrix-based approach to step-wise assess the safety of collaborative robots
in manufacturing
Matthias R. Guertler, Philipp Bauer and Alan Burden

Principles for the design of system of systems exemplified using modularisation
Matthias Giinther, Tobias Seidenberg, Harald Anacker and Roman Dumitrescu

Service centric design methodology for integrated robot-infrastructure systems
Abhishek Gupta and Dietmar Géhlich

Towards an ontology to capture human attributes in human-robot collaboration
Stephanie Hall, Mandeep Dhanda and Vimal Dhokia

A proposed framework using systems engineering to design human-centric manufacturing
systems for novel products to reduce complexity and risk
Malin Hane Hagstrom and Dag Bergsjo

Utilization of the system architecture in the context of validation in the business-to-
business (B2B) sector
Lynn Humpert, Daria Wilke, Sarah Brueggemann, Harald Anacker and Roman Dumitrescu

Tool support for implementing a methodology in magnet development projects at CERN
Jens Kaeske, Erik Wagner, Albert Albers and Stephan Russenschuck

Al-based analysis and linking of technical and organisational data using graph models as a
basis for decision-making in systems engineering

Sebastian Katzung, Hiiseyin Cinkaya, Umut Volkan Kizgin, Alexander Savinov,

Julian Baschin and Thomas Vietor

Variability in complex product/system design: case study in automotive industry
José Lameh, Alexandra Dubray and Marija Jankovic
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Supporting circular economy strategies for design of sustainable mechatronic systems
using MBSE
Zvonimir Lipsinié, Stephan Husung, Neven Pavkovi¢ and Christian Weber

A tradespace exploration approach for changeability assessment from a system-of-systems
perspective: application from the construction machinery industry
Raj Jiten Machchhar, Carl Nils Konrad Toller Melén and Alessandro Bertoni

Reviewing the suitability of ICT-centered design methods for smart PSS development
Yevgeni Paliyenko, Daniel Roth and Matthias Kreimeyer

Exploring indicators of system-of-systems resilience: outcomes of a health systems design
workshop at an international conference

Valeria Pannunzio, Alexander Komashie, Sebastian Walsh, Richard Milne, Timoleon Kipouros,
Guillaume Lamé, Anja Maiet, Carol Brayne and P. John Clarkson

Designing for systems-of-systems resilience: from the individual to the planet
Valeria Pannunzio, Timoleon Kipouros, Amber Khan, Laurie Friday, Carol Brayne
and P. John Clarkson

Using product profiles for retrospective case studies in SGE - system generation engineering
Felix Pfaff, Michael Schlegel, Thomas Alexander Volk, Karl Thomas Reinheckel
and Albert Albers

Bridging simulation granularity in system-of-systems: conjunct application of discrete
element method and discrete event simulations in construction equipment design
Mubeen Ur Rehman, Raj Jiten Machchhar and Alessandro Bertoni

Design for robotic disassembly
Lykke Margot Ricard, Emilie Folkmann, Lars Caroe Sorensen, Sofie Bach Hybel,
Roberto de Nobrega and Henrik Gordon Petersen

Automatic derivation of use case diagrams from interrelated natural language requirements
Simon Schleifer, Adriana Lungu, Benjamin Kruse, Sebastiaan van Putten, Stefan Goetz
and Sandro Wartzack

Investigation of advantages of models and the modelling process by introducing a model
evaluation concept
Thomas Schumacher and David Inkermann

Enabling the design for circularity through circularity measures: breaking down the
R-strategies into useful design measures

Marie Schwahn, Thomas Potinecke, Lukas Block, Maximilian Jakob Werner and
Florian Stephan Tarlosy

Merging agent-based simulation and vehicle dynamics: a hybrid approach for value
exploration in the mining industry
Carl Nils Konrad Toller Melén, Raj Jiten Machchhar and Alessandro Bertoni

Interdisciplinary system lifecycle management - a systematic literature review
Fabian Wyrwich, Aschot Kharatyan and Roman Dumitrescu

Design Education

Design for the real world: a problem-based learning approach
Shakuntala Acharya

Incorporating transition design in the education of an established design subject to
empower design students with systems thinking
Qingfan An and Pedro Sanches

Approach of a virtual reality didactic toolkit - implementation and reflection
Hans-Patrick Balzerkiewitz, Carsten Stechert and David Inkermann
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A gamified approach to assessing mental rotation in virtual reality
Kristin Alicia Bartlett, Almudena Palacios-Ibdfiez and Jorge Dorribo Camba

“This is MY PhD project... or is it?” Understanding perceived doctoral project ownership
through psychological ownership mapping
Michelle Rose Cedeno, Talya Porat and Weston Baxter

VR headset vs. PC screen as virtual learning tour interface for Chinese architecture
heritage investigation
Yuetong Chen and Min Hua

Conceptualization of an artificial intelligence-assisted tutoring system for teaching
technical drawing skills to undergraduate students
Jonas Fastabend, Benedikt Miiller, Daniel Roth and Matthias Kreimeyer

Understanding the art of design thinking facilitation: a novel instrument for observing
instructional strategies used by facilitators
Sharon Guaman-Quintanilla, Isabel Alcivar and Katherine Chiluiza

Towards simulation games in engineering design education - design and evaluation of a SE
simulation game
David Inkermann and Theresa Ammersdorfer

Gaps between reflection frameworks and students’ practice: implications for design education
Akira Ito, Yuki Taoka, Echo Wan, Malak Sadek, Celine Mougenot and Shigeki Saito

Improving knowledge transfers in student engineering teams through the application of the
InKTTI - Interdepartmental Knowledge Transfer Improvement method
Monika Klippert, Robert Stolpmann and Albert Albers

Engineering design education at German universities: potential for a common basis to
create personalized e-learning content
Frederike Kossack and Beate Bender

The sustainability and social entrepreneurship fellowship: transdisciplinary and
multicultural problem-based engineering education
Gordon Krauss, Chris Rennick, Nadine Ibrahim and Sanjeev Bedi

Descriptive study of the integration of sustainability through the doughnut in an
engineering training material
Alexis Lalevée, Claudine Gillot, Nadége Troussier and Eric Blanco

Challenges in design methods: perspectives of design students
Mayank Mayookh and V. Srinivasan

Students’ perception of risks in computer-supported collaborative design teams
Beth Morman and Ross Brisco

Fostering innovation through bio-inspired projects in engineering design education
Jacquelyn Nagel and Ramana Pidaparti

Learning in a digital fabrication course on building tangible artefacts
Vijayakumar Nanjappan, Georgi V. Georgiev, Hernan Casakin and Sohail Ahmed Soomro

A generative toolkit to help raise industrial design students’ awareness of low metal
recycling rates
Konrad Schoch, Fabian Hemmert and Christa Liedtke

Analysis of collaborative CAD user actions in design sprint: insights from
an educational setting
Jelena Sklebar, Tomislav Martinec, Stanko Skec and Mario Storga

Bridging the green talent gap: a case study of product design education
Bernd Michael Weiss, Mohamed Elnourani, Didunoluwa Obilanade,
Anna Ohrwall Rénnbdck and Arjoo Arjoo
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Proposing an SDGs education model: integrating design thinking and behavioral science
“nudges” for high school students pp- 2983 - 2992
Yanfang Zhang, Leon Loh, Moe Shimomura and Noriko Takano

Engineering Design Practice

A review of hydraulic energy harvester designs - current practice and future improvements pp- 2993 - 3002
Lorenzo Giunta, James Roscow and Jingqi Liu

Challenges in product variant costing - a case study pp- 3003 - 3012
Morten Norgaard, Jakob Meinertz Gronvald, Carsten Keinicke Fjord Christensen and
Niels Henrik Mortensen

Optimization of the potting design using an approach for load path optimized designs of
sandwich structures pp- 3013 - 3022
Johann Schellhorn, Lukas Schwan and Dieter Krause

Approaches for exploration, analysis, and visualization of tradespace for engineering
decision-making pp- 3023 - 3032
Meredith Sutton, Julia Daniels, Nafiseh Masoudi, David Gorsich and Cameron Turner

Approaches to reducing gear mass and their effects on gearing stresses and deformations pp- 3033 - 3040
Dorian Vlasi¢ek, Daniel Miler, Robert Masovi¢ and Dragan ZezZelj

Computing solution spaces for gear box design pp- 3041 - 3050
Klara Ziegler, Kutay Demir, Thomas Luft, Thomas Mucks, Marius Fiirst, Michael Otto,
Karsten Stahl, Birgit Vogel-Heuser and Markus Zimmermann
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