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The concept of cooperative driving, that is, allowing cars and trucks to
wirelessly coordinate their actions, has massive potential to improve
future urban traffic. One of the key research questions in this area
is how to optimize traffic flow over intersections. In recent years, big
strides have been made in the domains of adapting platooning systems
to urban intersection traffic and intersection control systems to cooperative driving. More recently, in-depth studies have surfaced that tackle
the problem of coordinating traffic on intersections from the perspective of theoretical computer science. In this context, scientists were
able to prove that, under somewhat ideal assumptions, the safety of
abstract protocols can even be proven. An open question is to what degree safety guarantees of such protocols still hold when certain effects
exhibited by realistic vehicle movement and/or wireless data exchange
are introduced.
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∧ clm0 = clm ⊕ {C 7→ {n}}
(“Claim transistion”)

Goals of the thesis
The thesis will begin with an implementation of an intersection control approach from theoretical computer
science (more specifically the one by Schwammberger [1]) in Veins,1 the open source vehicular network
simulation framework. Veins allows the simulation to be flexibly parameterized – from simulating with
maximum degree of realism to highly ideal models of, e.g., wireless channel and road traffic. At the same
time, Veins allows a wide variety of performance metrics to be observed, e.g., smoothness of traffic and
minimum vehicle gap. Building on this, the thesis will continue by conducting simulations with varying
degrees of realism and observing a wide range of metrics. The thesis will conclude with an observation of
the impact of level of abstraction and choice of model on the overall performance of the system.
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