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Vehicular Domain Overview

Existing ITS (Intelligent Transport Systems) services in automotive industry have been provided through the architecture which is composed of connected vehicles to various infrastructures such as the ETC (Electronic Toll Collection) service, VICS (Vehicle Information and Communication System) or telematics service centers. Those systems have been growing by improving mobility convenience for drivers. However, the infrastructure systems are required  to change  and become more collaborative , in order to meet rising social demands such as energy saving, traffic congestion resolution and fatal accidents avoidance.







With rising computational capabilities of participants in traffic – pedestrians (with their smartphones), vehicles that have communication and computing capabilities, smart traffic lights, smart streets and crossings, … corresponding vehicular infrastructure systems are becoming more collaborative, capable of exchanging information with other participants in traffic, with the goal of  meeting rising social demands such as energy saving, managing traffic congestion and minimizing and avoiding fatal accidents.
In order to make optimal decisions in traffic, participants, smart traffic lights, vehicles, smart roads, etc. do so by creating their own ‘world model’
. It is vehicle’s representation of the state of the external environment (which other participants are, what their state of movement is for given moment). Based on world model, vehicle can make optimal decisions on its own actions..If we look at an example of vehicle, to create world model, vehicle relies on measured values it gets from its own sensors (like ABS sensor, radar, lidar, brake switch, tire pressure sensors, accelerator switch, info on vehicle speed from motor management, etc.). By processing data from these sensors, vehicle creates awareness on its own state, and can therefore manage movement of vehicle in better way. 
When adding V2V/V2I (Vehicular to Vehicular/ Vehicular to Infrastructure) communication with other vehicles, it is possible to have even better, more complete world model. Immediate environment of vehicle can be better mapped. For example, if vehicle immediately in front brakes, that vehicle’s brake switch, and thus motor management is immediately aware of braking process. It takes some time to driver of vehicle behind it to observe that braking lights have turned ON, and it takes further time before driver of vehicle processes that information and takes corrective action (hitting own brakes). By allowing vehicles to communicate directly and exchange part of their own world models that are relevant for other participants in traffic, each vehicle is therefore able to get quickly more complete world model, and allow for vehicles to take corrective measures immediately.

The same reasoning applies to other ‘smart’ elements in traffic like traffic lights, roads, road crossings, merging lanes on highways, etc. 
� ‘Vehicular Communications and Networks: Architectures, Protocols, Operation and Deployment’, W.Chen, Telcordia Technologies, 2016.





�This text will be moved to start of section 5.3
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