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Rapid advancements in technology have paved the way for the development of
autonomous systems that have the potential to revolutionize various industries.
From self-driving cars to unmanned aerial vehicles, the possibilities seem

endless. To ensure the safe and efficient operation of these autonomous
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systems, modelling and simulation play a crucial role. In this article, we will delve
into the world of modelling and simulation for autonomous systems, its

importance, and how it is shaping the future.

The Need for Modelling and Simulation in Autonomous Systems

Modelling and simulation are essential tools used to replicate real-world
scenarios in a controlled environment. For autonomous systems, it allows
developers to test and validate their algorithms, sensors, and decision-making

capabilities without the need for physical prototypes.
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By using accurate models and simulations, developers can identify potential
issues and fine-tune their systems before they are deployed in real-world
situations. This significantly reduces development costs and ensures the

robustness of autonomous systems.
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The Benefits of Modelling and Simulation for Autonomous Systems

1. Reduced Risk: By testing various scenarios in a virtual environment,
developers can identify and address potential risks associated with autonomous
systems. This helps in preventing accidents or failures once the systems are

operational.

2. Optimized Performance: Modelling and simulation allow developers to tweak
different parameters and algorithms to optimize the performance of autonomous
systems. This can lead to better decision-making, increased efficiency, and

improved reliability.

3. Cost-saving: Developing physical prototypes can be expensive and time-
consuming. With modelling and simulation, developers can save costs associated

with building and testing multiple iterations of autonomous systems.

4. Scenario Testing: Autonomous systems need to be prepared for a wide range
of scenarios, including unexpected situations. Modelling and simulation offer a
controlled environment to test and refine these systems, ensuring they can

handle various scenarios effectively.

Challenges in Modelling and Simulation for Autonomous Systems

While modelling and simulation offer immense benefits, there are also challenges

that need to be overcome:

1. Complexity: Autonomous systems involve intricate algorithms, multiple
sensors, and decision-making processes. Creating accurate and detailed models

that capture the complexity of these systems can be a challenging task.

2. Validation: Ensuring that the models and simulations accurately represent the

real-world scenarios is crucial. Validation becomes a challenge when dealing with



complex interactions between various components of autonomous systems.

3. Real-Time Simulation: Real-time simulation plays a crucial role in training
autonomous systems. However, achieving real-time performance in highly

complex simulations can be computationally demanding.

The Future of Modelling and Simulation in Autonomous Systems

Modelling and simulation for autonomous systems will continue to evolve,
enabling the development of more advanced and reliable technology. Here are

some trends that we can expect in the future:

1. Higher Realism in Simulations: Advancements in computing power and
graphics capabilities will allow for more realistic simulations. This will help in
creating virtual environments that closely resemble real-world scenarios, further

enhancing the testing process.

2. Integration with Machine Learning: Machine learning algorithms will play a
vital role in modelling and simulation, allowing autonomous systems to

continuously learn and improve their performance based on real-time data.

3. Collaborative Simulation: With the advent of the Internet of Things (loT) and
cloud computing, collaborative simulation will become a reality. Multiple
autonomous systems will be able to interact and simulate complex scenarios

together, enhancing their collective capabilities.

Modelling and simulation are indispensable tools for developing and validating
autonomous systems. They provide a cost-effective and efficient way to ensure
system reliability, optimize performance, and prepare for various scenarios. As

technology continues to advance, modelling and simulation will shape the future



of autonomous systems, enabling the widespread adoption of this

groundbreaking technology.
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This book constitutes the thoroughly refereed post-conference proceedings of the

7th International Conference on Modelling and Simulation for Autonomous
Systems, MESAS 2020, held in Prague, Czech Republic, in October 2020.*

The 19 full papers included in the volume were carefully reviewed and selected
from 26 submissions. They are organized in the following topical sections: future
challenges of advanced M&S technology; M&S of intelligent systems — R&D and

application; and AxS/Al in context of future warfare and security environment.

*The conference was held virtually.
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