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A Vehicular Smart IoT Routing Technology for Urban Traffic

Light Control

Abstract

Traffic congestion is regarded as a severe issue in urban traffic, which causes
increased commuting time, fuel consumption, air pollution, and driving anger and
irritability, etc. At present, traffic light control systems are mostly based on traffic
flow and rarely utilize the vehicle's own information to give consideration to
vehicle’s waiting time. To collect vehicle information, it is either to deploy a large
amount of sensing devices on the roads or drivers need to upload real-time vehicle
information by themselves. The former is a huge cost burden for a city, the latter
consumes extra 4G bandwidth which drivers may be reluctant to do so.

In this thesis, we study how to use only vehicle information to improve urban
traffic congestion when some drivers are willing to provide their vehicle data.
Since the vehicle information is time-sensitive, we propose a hybrid routing to
deliver these data “in-time” rather than “real-time” to any one of the surrounding
edge nodes, even without 4G networks involved. Based on characteristics of
vehicular ad hoc networks and delay tolerant networks (DTNs), we develop a
vehicular smart IoT routing technology for anycast to edge server for dynamic

traffic light control and improving traffic congestion.
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To validate our model, we use the SUMO traffic simulator for the
experimental simulation. The results show that under about more than 80%
congested traffic lanes, our method achieves less the average waiting time
compared to the traffic flow count method even only 30% of vehicles are willing

to provide and forward data.

Keywords : Internet of Things, Smart Traffic Light , Edge Node , Wireless
ad hoc Network, Delay Tolerant Network
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2.1.1 Adaptive Traffic Light Control of Multiple Intersections in WSN-based ITS [2]
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2.1.2 Dynamic Allocation of Traffic Light Plans as a Traffic Reduction Strategy [5]
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2.1.3 FogFly: A Traffic Light Optimization Solution based on Fog Computing [6]
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2.1.4 Virtual Traffic Light Control Considering the Continuity of Traffic Flow [19]
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2.3.1 Ad-Hoc Network
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2.3.2 Delay Tolerance Network(DTN)
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2.3.3 PLASMA: A new routing paradigm for wireless multihop networks [1]
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2.3.4 DT-AODYV: An On-Demand Routing Protocol based DTN in VANET [3]
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2.3.5 Hybrid Routing Scheme Combining with Geo-Routing and DTN in VANET [4]
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own routing path to vehicle j
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Y
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|
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Y Y
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