
A Few References on Digital Twins and Related Technologies 
Updated 07/22/2021 
 

Note: This list is provided as a service to the community, including introductory information for those 
looking for papers on this topic. It does not intend to be exhaustive, neither to endorse specific papers nor 

to steer research in one direction or another. We welcome all suggestions for adding or removing 

references.   
 

 

Origins of the 2002 Concept described in the following paper: 

M. Grieves and J. Vickers, 2017, "Digital Twin: Mitigating Unpredictable, Undesirable Emergent 

Behavior in Complex Systems," in Transdisciplinary Perspectives on Complex System, Eds F-J. Kahlen, 

S. Flumerfelt and A. Alves, pp. 85-113, DOI:10.1007/978-3-319-38756-7_4. 

 

 

BACKGROUND INFORMATION 

• "Glossary of Digital Twins," Ongoing Draft, Digital Twin Consortium, 

https://www.digitaltwinconsortium.org/glossary/index.htm 

• B. R. Barricelli, E. Casiraghi and D. Fogli, 2019, "A Survey on Digital Twin: Definitions, 

Characteristics, Applications, and Design Implications," in IEEE Access, vol. 7, pp. 167653-

167671, doi: 10.1109/ACCESS.2019.2953499. 

• S. Ferguson, 2020, "Apollo 13: The First Digital Twin," 

https://blogs.sw.siemens.com/simcenter/apollo-13-the-first-digital-twin/ 

• N. Kshetri, 2021, "The Economics of Digital Twins" in IEEE Computer, Vol. 54, No. 04, doi: 

10.1109/MC.2021.3055683, url: https://doi.ieeecomputersociety.org/10.1109/MC.2021.3055683, 

pp. 86-90. 

• B. Marr, 2017, "What is Digital Twin Technology - and Why is it so Important?," Forbes, March 

2017, https://www.forbes.com/sites/bernardmarr/2017/03/06/what-is-digital-twin-technology-

and-why-is-it-so-important/?sh=3e54bfab2e2a 

• M. Purdy, R. Eitel-Porter, R. Krüger, and T. Deblaere, 2020, "How Digital Twins Are 

Reinventing Innovation," MIT Sloan Management Review, 2020, 

https://sloanreview.mit.edu/article/how-digital-twins-are-reinventing-innovation/  

• M. M. Rathore, S. A. Shah, D. Shukla, E. Bentafat and S. Bakiras, "The Role of AI, Machine 

Learning, and Big Data in Digital Twinning: A Systematic Literature Review, Challenges, and 

Opportunities," in IEEE Access, vol. 9, pp. 32030-32052, 2021, doi: 

10.1109/ACCESS.2021.3060863. 

• A. Rasheed, O. San and T. Kvamsdal, 2020, "Digital Twin: Values, Challenges and Enablers 

From a Modeling Perspective," in IEEE Access, vol. 8, pp. 21980-22012, doi: 

10.1109/ACCESS.2020.2970143 

• R. Saracco, 2017-2021, Series of multiple articles about Digital Twins in IEEE Future 

Directions, e.g., "Can We Have a Digital Twin", "The Rise of Digital Twins", ... , "Digital Twins' 

Future". 

• R. Saracco, 2019, "Digital Twins: Bridging Physical Space and Cyberspace," in IEEE Computer, 

vol. 52, no. 12, pp. 58-64, Dec. 2019, doi: 10.1109/MC.2019.2942803. 

 

 

DIGITAL TWINS IN ENGINEERING and INFRASTRUCTURE 

• G. Bachelor, E. Brusa, D. Ferretto and A. Mitschke, 2020, "Model-Based Design of Complex 

Aeronautical Systems Through Digital Twin and Thread Concepts," in IEEE Systems Journal, 

vol. 14, no. 2, pp. 1568-1579, June 2020, doi: 10.1109/JSYST.2019.2925627. 

http://dx.doi.org/10.1007/978-3-319-38756-7_4
https://www.digitaltwinconsortium.org/glossary/index.htm
https://ieeexplore.ieee.org/document/8901113
https://ieeexplore.ieee.org/document/8901113
https://blogs.sw.siemens.com/simcenter/apollo-13-the-first-digital-twin/
https://s3.amazonaws.com/ieeecs.cdn.csdl.content/mags/co/2021/04/09399932.pdf?AWSAccessKeyId=ASIA2Z6GPE73KPISLUGH&Expires=1626487990&Signature=estbSV0tdpqFSmmblxk5LNhYb4U%3D&x-amz-security-token=IQoJb3JpZ2luX2VjEFoaCXVzLWVhc3QtMSJHMEUCIH6SGBpTtWFZrCFxKhGJpGFQLOs%2Fw2piLKW%2BFuR8UrGaAiEAplBqp2Px3jkHHsWFLywvV94%2Bn1uN8ACe%2BIhGgmY%2F36wqnQIIUxAAGgw3NDI5MDg3MDA2NjIiDDPoKmxft5F5HRjbbCr6AZqYE1cIPsYHlaTuXZsdFyDDBRfF57VuvMJhHmbEjRl1TBF%2BviVe7OC%2Fo%2BbzQmwvc2iJ4HFXPREvrHHdqZZ48Va04FMTmGDVRpObZzxy6swCrr6bjCYYxY58pR0GiL7McUSfvfh30ncpuqaqd7ctgmCvuU%2FaYtAyPGlGG0s9Il3Ki7kaAvEfvVfpm7DIdyPLsZF9Ms8I3Z0IWkSpiW9zBDSPMHRgw01%2FdjSQSkiYl%2Fl037%2BYPfi4N%2Fl1g8tdBElmFJ3JJDMCTO5kwKQzT%2BJ%2Bn479swBKVXZA4SbBecANf5D%2BObIBHIKFHP%2FCsNvyw9hUCVA09LQ0BHAXaZ8w0O7IhwY6mgFJbn7zb8f9KaeOkgLtFR5adBZSpaHw259qCFt3d8oFeN6eU%2Fs%2FkRSM4E40uqI0xKqoFuOvTtHLg5sh3HEIbm6eb34P2cmz4GFuJKexhYJLg3aafzJAD5ZmE5xXmCT2dDDoF2d1gh%2BcFN55Sp73FqtpvE5TWb3oJ%2BQZjbM5KU%2Fl%2F75dMU1m%2B0XPZTWFEl11QQ1dV6l5RWr%2F9BzU
https://www.forbes.com/sites/bernardmarr/2017/03/06/what-is-digital-twin-technology-and-why-is-it-so-important/?sh=3e54bfab2e2a
https://sloanreview.mit.edu/article/how-digital-twins-are-reinventing-innovation/
https://sloanreview.mit.edu/article/how-digital-twins-are-reinventing-innovation/
https://cmte.ieee.org/futuredirections/2017/09/27/can-we-have-a-digital-twin/
https://cmte.ieee.org/futuredirections/2018/01/16/the-rise-of-digital-twins/
https://cmte.ieee.org/futuredirections/2021/01/26/digital-twins-future/
https://cmte.ieee.org/futuredirections/2021/01/26/digital-twins-future/


• S. H. Khajavi, N. H. Motlagh, A. Jaribion, L. C. Werner and J. Holmström, 2019, "Digital Twin: 

Vision, Benefits, Boundaries, and Creation for Buildings," in IEEE Access, vol. 7, pp. 147406-

147419, 2019, doi: 10.1109/ACCESS.2019.2946515. 

• F. Laamarti, H. F. Badawi, Y. Ding, F. Arafsha, B. Hafidh and A. E. Saddik, 2020, "An 

ISO/IEEE 11073 Standardized Digital Twin Framework for Health and Well-Being in Smart 

Cities," in IEEE Access, vol. 8, pp. 105950-105961, 2020, doi: 10.1109/ACCESS.2020.2999871. 

• R. Minerva and N. Crespi, 2021, "Digital Twins: Properties, Software Frameworks, and 

Application Scenarios," in IT Professional, vol. 23, no. 1, pp. 51-55, 1 Jan.-Feb. 2021, doi: 

10.1109/MITP.2020.2982896. 

• OGC, 2021, "Urban Digital Twins - Planning the Cities of Tomorrow," Posted March 17, 2021, 

https://www.ogc.org/blog/4430. 

• L. Raes, T. Dallanis, P. Michiels, S. McAleer, T. Adolphi, P. Kogut, C. Tampere, 2021, "DUET: 

A Framework for Building Secure and Trusted Digital Twins of Smart Cities," IEEE Internet 
Computing, 2021. 

• T. R. Wanasinghe et al., 2020, "Digital Twin for the Oil and Gas Industry: Overview, Research 

Trends, Opportunities, and Challenges," in IEEE Access, vol. 8, pp. 104175-104197, doi: 

10.1109/ACCESS.2020.2998723. 

 

 

DIGITAL TWINS IN HEALTHCARE 

• "Digital Twin Overview," 2019, NIH National Institute of Biomedical Imaging and 

Bioengineering, Interagency Modeling and Analysis Group, 

https://www.imagwiki.nibib.nih.gov/content/digital-twin-overview 

• B. R. Barricelli, E. Casiraghi, J. Gliozzo, A. Petrini and S. Valtolina, "Human Digital Twin for 

Fitness Management," 2020, in IEEE Access, vol. 8, pp. 26637-26664, 2020, doi: 

10.1109/ACCESS.2020.2971576. 

• L. James, "Digital twins will revolutionise healthcare: Digital twin technology has the potential to 

transform healthcare in a variety of ways – improving the diagnosis and treatment of patients, 

streamlining preventative care and facilitating new approaches for hospital planning," 

in Engineering & Technology, vol. 16, no. 2, pp. 50-53, March 2021, doi: 10.1049/et.2021.0210. 

• M. Horner, 2019, "Multi-Physics, Multi-Scale Systems-Level Modeling w/ANSYS Software," 

and R. Irving, "Industrial Digital Twins: Leveraging Machine Healthcare," NIH National Institute 

of Biomedical Imaging and Bioengineering (NIBIB) Integrating Machine Learning with 

Multiscale Modeling for Biomedical, Biological, and Behavioral Systems (2019 ML-MSM) 

Workshop, 2019, https://www.imagwiki.nibib.nih.gov/webinars/2019-ml-msm-pre-meeting-

webinar-digital-twin 

• M. Palmer, 2019, "The Potential of the Digital Twin as a Disruptor of Healthcare: Perspective 

from Medical Devices," NIH National Institute of Biomedical Imaging and Bioengineering 

(NIBIB) Integrating Machine Learning with Multiscale Modeling for Biomedical, Biological, and 

Behavioral Systems (2019 ML-MSM) Workshop, 2019, 

https://www.imagwiki.nibib.nih.gov/content/digital-twin-keynote-address-mark-palmer 

• J. Zhang, L. Li, G. Lin, D. Fang, Y. Tai and J. Huang, 2020, "Cyber Resilience in Healthcare 

Digital Twin on Lung Cancer," in IEEE Access, vol. 8, pp. 201900-201913, doi: 

10.1109/ACCESS.2020.3034324. 

 

 

DIGITAL TWINS FOR EARTH SYSTEM SCIENCE 

• P. Bauer, B. Stevens and W. Hazeleger, 2021, "A Digital Twin of Earth for the Green 

Transition," Natural Climate Change, Vol. 11, February 2021, pp. 80-83, 

https://www.nature.com/articles/s41558-021-00986-y 

https://www.ogc.org/blog/4430
https://www.imagwiki.nibib.nih.gov/content/digital-twin-overview
https://www.imagwiki.nibib.nih.gov/webinars/2019-ml-msm-pre-meeting-webinar-digital-twin
https://www.imagwiki.nibib.nih.gov/webinars/2019-ml-msm-pre-meeting-webinar-digital-twin
https://www.imagwiki.nibib.nih.gov/content/digital-twin-keynote-address-mark-palmer
https://www.imagwiki.nibib.nih.gov/content/digital-twin-keynote-address-mark-palmer
https://www.nature.com/articles/s41558-021-00986-y
https://www.nature.com/articles/s41558-021-00986-y


• P. Bauer, P.D. Dueben, T. Hoefler, T. Quintino, T.C. Schulthess, and N.P. Wedi, 2021, "The 

Digital Revolution of Earth-System Science," Natural Computational Science, Vol. 1, February 

2021, pp. 104-113, https://www.nature.com/articles/s43588-021-00023-0 

• European Commission, 2021, "Shaping Europe's Digital Future: Destination Earth," 

https://digital-strategy.ec.europa.eu/en/policies/destination-earth 

• ETH Zurich, 2021, "Scientists Building Highly Accurate Digital Twin of Our Planet," 

SciTechDaily, March 2021, https://scitechdaily.com/scientists-building-highly-accurate-digital-

twin-of-our-planet/ 

• M. Farsi,  A. Daneshkhah, A. Hosseinian-Far, and H. Jahankhani, 2020: Digital Twin 

Technologies and Smart Cities, Springer, Cham, 2020, doi: 10.1007/978-3-030-18732-3 

• S. Loekken, B. Le Saux, S. Aparicio, 2020, "The Contours of a Trillion-Pixel Digital Twin 

Earth," Earth Vision 2020, Seattle (and the aether), http://www.classic.grss-

ieee.org/earthvision2020/july_stuff/webpage/keynotes/Loekken.pdf 

• J. Pang, Y. Huang, Z. Jie,J, Li, and Z. Cal, 2021, "Collaborative City Digital Twin for the 

COVID-19 Pandemic" A Federated Learning Solution," Tsinghua Science and Technology, ISSN 

1007-0214, 14/15. pp. 759-771, DOI: 10.26599/TST, 2021,9010026, Vol. 26, No. 5, October 

2021. 

• T. Pultarova, 2021, "What's in Our Future? An Earth 'Twin' Will Tell Us," Vol. 16, No. 3, April 

2021, pp. 24-27. DOI: 10.1049/et.2021.0304, ISSN 1750-9637, Online ISSN 1750-9645. 
• K. Quach, 2021, "We need a 20MW 20,000-GPU-strong machine learning supercomputer to 

build EU's planned digital twin of Earth," 

https://www.theregister.com/2021/02/26/eu_climate_supercomputer/ 

 

 

SUPPORTING TECHNOLOGIES 

• Invited Talks, 2018, International Conference on the Networked Digital Earth, March 7-9, 2018, 

Kharagpur, India, https://web.northeastern.edu/sds/ICNDE2018/pages/invited_talks.html 

• A. Fuller, Z. Fan, C. Day and C. Barlow, 2020, "Digital Twin: Enabling Technologies, 

Challenges and Open Research," in IEEE Access, vol. 8, pp. 108952-108971, doi: 

10.1109/ACCESS.2020.2998358. 

• H. R. Hasan et al., 2020, "A Blockchain-Based Approach for the Creation of Digital Twins," 

in IEEE Access, vol. 8, pp. 34113-34126, doi: 10.1109/ACCESS.2020.2974810. 

• M. Jacoby, and T. Usländer, 2020: “Digital Twin and Internet of Things - Current Standards 

Landscape,” MDPI Applied Sciences. September 18, 2020, 10, 6519; doi:10.3390/app10186519 

• C. Miskinis, 2018, "What does a Digital Thread Mean and How it Differs from a Digital Twin," 

2018, https://www.challenge.org/insights/digital-twin-and-digital-thread/ 

• H. Yang, A. Alphones, Z. Xiong, D. Niyato, J. Zhao, and K. Wu, 2020, "Artificial-Intelligence-

Enabled Intelligent 6G Networks," IEEE Network, Nov/Dec 2020, DOI: 

10.1109/MNET.011.2000195, https://ieeexplore.ieee.org/document/9237460 
• I. Yaqoob, K. Salah, M. Uddin, R. Iayaraman, M. Omar, and M. Imran, 2020, "Blockchain for 

Digital Twins: Recent Advances and Future Research Challenges," IEEE Network, Sept/Oct 

2020, DOI: 10.1109/MNET.001.1900661. 

https://www.nature.com/articles/s43588-021-00023-0
https://www.nature.com/articles/s43588-021-00023-0
https://digital-strategy.ec.europa.eu/en/policies/destination-earth
https://scitechdaily.com/scientists-building-highly-accurate-digital-twin-of-our-planet/
http://www.classic.grss-ieee.org/earthvision2020/july_stuff/webpage/keynotes/Loekken.pdf
http://www.classic.grss-ieee.org/earthvision2020/july_stuff/webpage/keynotes/Loekken.pdf
https://www.theregister.com/2021/02/26/eu_climate_supercomputer/
https://www.theregister.com/2021/02/26/eu_climate_supercomputer/
https://web.northeastern.edu/sds/ICNDE2018/pages/invited_talks.html
https://www.challenge.org/insights/digital-twin-and-digital-thread/
https://ieeexplore.ieee.org/document/9237460
https://ieeexplore.ieee.org/document/9237460

