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Abstract 
The integration of autonomous vehicles into real-world traffic systems presents a multifaceted 
challenge, requiring robust solutions to ensure safety and efficiency. It is impossible to develop 
autonomous vehicles directly in the real field because it is risky and costly. With the rapid advancement 
of artificial intelligence and machine learning technologies, training autonomous vehicles in virtual 
simulations has become a pivotal strategy for enhancing their adaptability and flexibility. However, the 
success of simulations is directly related to the modelling of reality and the reliability of the data. In 
this seminar, the process of developing an autonomous vehicle and its adaptation to real traffic and the 
difficulties encountered will be elaborated. 
It is possible to comprehensively model traffic in spatio-temporal terms, from throttle control of a 
vehicle to international logistics. However, depending on the needs of the study to be carried out, traffic 
is modelled with some basic distinctions such as macroscopic, mesoscopic, and microscopic. Vehicle 
control and dynamics are handled at higher resolution, called sub-microscopic. There are traffic 
simulation environments at various levels on the market that allow modelling of traffic, as well as sub-
microscopic simulation environments that include vehicle control and dynamics. Filling this gap 
between these two levels is another topic of this seminar. 
Current and completed projects and their results will be shared and discussions will be held on future 
transportation projects. The findings suggest that combining cutting-edge technologies with realistic 
simulation environments can accelerate the development and deployment of autonomous vehicles, 



fostering greater trust and acceptance among stakeholders and the public while contributing to the 
realization of a safer and more sustainable transportation future. 
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