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1 Digital Twin Model

We use a five-component Digital Twin model [1] for ODTP to
capture quantities of interest from reality and represent higher
order processes such as mobility in Switzerland.
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Figure 1: The physical twin (PT) is represented as a digital twin (D T) through the 5-component model [1]. The
Physical environment captures quantities of interest, the data environment represents them, the analytical
environment produces new insights and the virtual environments presents the outcomes to a user. The
connection environment joins ev ery thing together and is provided by ODTP [2].

4 Digital Twin Implementation

ODTP relies on the cloud-based automation [4] with micro-
services to provide the five environments for the digital twin
model.
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Figure 4. Micro-services for digital twin tasks are provisioned and deploy ed via docker in a cloud environment.
ODTP runs common services for all twins and loads specific micro-services for individual twins. The end user
performs dif f erent operations on the data from managing, to sourcing, preparing, analy singand presenting.

2 Digital Twin System Perspective

How systems interact within ODTP
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Figure 2. Sy stems ov erview[3]. End-users pose a problem to ODTP and receiv e a digital twin using micro-
services that can answer the problem. The Digital Twin Zoo stores all know ODTP components for reuse.
Access-control is provided by the data custodian and licensing is also managed.

5 Digital Twin Prototype

The first prototype “CH on the move” [2] of the Swiss Mobility
System uses MATSIim [5], Egasim [6] and EasySynth [7] to
provide mobility simulations.
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Figure 5. The “CH on the mov e” prototy pe implementing a mobility simulation of Switzerland.

3 Digital Twin Representation

Digital Twins are represented in ODTP with Traces. A Trace
describes how data moves through a digital twin from the data
source to the last service providing output for users. Traces
allow for the reproduction of a digital twin.
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Figure 3. Data Traces provide a linearized representation of actions on the data (red arrow) including
snapshots after each action. Actions are derived from open-source project that are containerized into
microservices and provided with user-defined parameters. ODTP v alidates the semantics of all actions to
ensure that a digital twin is operable [3].

References

1. Grubel, J., Thrash, T., Aguilar, L., Gath-Morad, M., Chatain, J., Sumner, R. W., Holscher, C., & Schinazi, V.R. (2022). The
Hitchhiker’s Guide to Fused Twins: A Review of Access to Digital Twins In Situ in Smart Cities. Renote Sensing, 14(13),
3095.

2. Gribel, J., Vivar Rios, C., Bala¢, M., Xin, Y., Franken, R. M., Ossey, S., Raubal, M., Axhausen, KW., & Riba Grognuz, O.
(2023, May). CH on the move: Introducing the prototype digital twin of the Swiss mobility system. In 23rd Swiss Transport
Research Conference (STRC 2023).

3. Griibel, J., Vivar Rios, C., Zuo, C., Ossey, S., Franken, R. M., Bala¢, M., Xin, Y., Raubal, M., Axhausen, KW., & Riba
Grognuz, O. (2023, May). Outlining the Open Digital Twin Platform. In IEEE Digital Twin 2023.

4. Aguilar, L., Gath-Morad, M., Grubel, J., Ermatinger, J., Zhao, H., Wehrli, S., ... & Holscher, C. (2022). Experiments as Code: A
Concept for Reproducible, Auditable, Debuggable, Reusable, & Scalable Experiments. arXiv preprint arXiv:2202.12050.

5. Axhausen, K.W., Horni, A., & Nagel, K. (2016). The nulti-agent transport simulation MATSim (p. 618). Ubiquity Press.

6. Horl, S., & Balac, M. (2021). Introducing the egasim pipeline: From raw data to agent-based transport simulation. Procedia
Conputer Science, 184, 712-719.

7. Micallef, D., Bala¢, M., Ossey, S., Riba-Grognuz, O., & Griibel, J. (2023, May). Towards an automated, open, and
reproducible synthetic population of Switzerland. In 23rd Swiss Transport Research Conference 2023.



	Slide 1

