Comprehensive Discussion of the Potential of Combining
a System Dynamics Framework and a Graph Attention
Neural Network Framework for a Comprehensive Digital
Twin for Online (and real-time) Modeling and Forecasting
of Road Safety.
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System dynamics, Graph Attention Neural Networks and Digital
Twin are frameworks that are being used in transportation
technology today.

Combining system dynamics with graph attention networks may
offer a possibility of creating a comprehensive digital twin model of

road safety that can be used to inform policy decisions and improve

road safety outcomes. The possible to combining system dynamics with graph

attention networks for a comprehensive digital twin modeling
of road safety holds promise.

The following steps can be envisioned to achieve this:
System Dynamics (SD) is a methodology that can be used to

, , Data Collection: data on road safety, including traffic flow,
study complex systems, including road safety.

weather conditions, and accident data.

It involves developing dynamic simulation models to understand Modeling: Use SD to model the behavior of the road system

the interactions between various complex systems, such as .
over time.

human, road, vehicle, and environmental factors.
Graph Construction: Construct a graph of the road network

Graph Attention Neural Networks (GATs) have been used in using GATS.

various studies related to road safety.

Integration: Integrate the system dynamics model with the

They have been used for road tratfic flow forecasting to mitigate araph constructed using GATS..

traffic congestion, prevent traffic accidents, and effectively

manage traffic. Simulation: Use the integrated model to simulate the

behavior of the road syst r time. Thi includ
Digital twin (DT) technology has the potential to revolutionize FREVIOR OF T Toac BySTELY OVER T S AR e

- , . predicting tratfic flow, accident rates, and other key indicators
the road safety sector by providing real-time monitoring of road

of road safety.

conditions, traffic flow, and safety parameters.

SOME BENEFITS of combining SD with GATs for a
comprehensive DT modeling of Road safety:

Digital twin technology has the potential to bring significant
changes to the road and highway sector by improving
planning, asset management, safety, and operational etficiency.
Improved Accuracy: The integration can lead to more accurate

predictions of traffic flow, accident rates, and other key indicators

of road safety.
Combining SD with GAT Networks can lead to the creation of a

Real-time Monitoring: DT modeling allows for real-time monitoring
of the road system, which can help identify potential safety
hazards before they become serious problems.

Cost-effective: DT modeling is a cost-effective way to simulate the
behavior of the road system, as it eliminates the need for

comprehensive Digital twin model of road satety. This integrated
model has several benetits, including improved accuracy, real-time
monitoring, and cost-etfectiveness.

These two techniques allows for a more comprehensive
understanding of the complex interactions between different

expensive physical testing and experimentation. elements of the road system, which can help reduce the number of

accidents and improve overall road safety.
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