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Learning of collective intelligence via digital twins

Distributed traffic coordination without traffic signals

Abstract
In the era of autonomous vehicles, traffic coordination systems using signals will be replaced. In IOWN's signal-free mobility, it is
suggested that vehicles will autonomously transition their states (e.g., speed acceleration, handle steering, and position) via
communication among vehicles. For signal-free mobility, a recurrent neural network (RNN) architecture is proposed which
alternately iterates (i) communication between closely positioned vehicles (token exchange to prevent vehicle collisions) and (ii)
local state updates. Since our method can be performed in a distributed manner, it is suitable to control a large number of vehicles
in a city in real-time. Via training through digital twins (simulation system linked with the real world), we will obtain a collective
intelligence model. We confirmed the overall efficiency of trained RNN through traffic coordination tests in digital twins and real
experiments using real small vehicles.
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