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1 Use Case on Urban driving 

1.1 Description

Autonomous vehicles have the potential to remove human error and reduce instances of accidents caused by driver error, drunk driving or distracted drivers, in particular in Urban Driving environments.

Urban Driving, see Figure 1, assisted by IoT has the main objective to support CAD (Connected and Automated Driving) functions through the extension of the Electronic Horizon of an automated vehicle. That means that the vehicle can process data from external sources which enrich those provided by its own sensors (Camera, LIDAR, Radar…). The type of relevant information that automated vehicles may access as IoT elements concerns:

· Traffic lights at intersections

· Information from infrastructure cameras (such as pedestrian, bicycle, obstacle presence)

· Information from Vulnerable Road Users (VRU) – pedestrians, cyclists, pets,… 

· Information from other vehicles captured by their own sensors and shared as IoT elements.

Taking this type of information into account the CAD vehicles will adapt their behaviour according to the additional IoT  information about their surroundings, available through their connection to an onboard IoT platform.
[image: image1.jpg]



Figure 1: Urban driving – lots of different participants
1.2 Source

REQ-2018-0017-Use_case_Urban_Driving .

1.3 Actors

Vehicle owner 
Profits from the Urban Driving service by decreasing probability of vehicle damage/accidents in the urban environment and at the same time reducing the vehicle  journey time when the road traffic jams on the urban roads are minimized or eliminated; 
IoT platform provider

It operates an IoT platform which is collecting data from urban traffic data sources such as:
· Traffic lights at intersections
· Information from infrastructure cameras (such as pedestrian, bicycle, obstacle presence)
· Information from VRUs
· Information from other vehicles captured by their own sensors and shared as IoT elements.  
Urban Driving Service provider

Party that is providing Urban Driving Service (UDS).
Communication Network provider

Provides connectivity between vehicles, roads and associated infrastructure. It is not expected or mandated that single network operator provides all of connectivity.
1.4 Pre-conditions

The vehicle supports autonomous driving - meaning it is capable of autonomously driving, also transmitting and receiving data from other vehicles, road and other infrastructure, other participants in traffic (pedestrians, cyclists). 
1.5 Triggers

Urban Driving is activated automatically, when vehicle is driving on the urban environment, which can be determined in different ways (for example location on the map). 
1.6 Normal Flow 

1) Vehicle detects that it is in urban environment, which leads to having higher sampling rate for its sensors, for example. Vehicles is sending own state info, together with information on detected objects to oneM2M platform.

2) Urban Driving Service (UDS) is subscribed to data from vehicles, traffic lights, road sensors (magnetic loops), camera’s, and also to data from other sources like data from pedestrians smartphones (sending their location),…. 

3) UDS is processing data from all available sources, and uses prediction to analyse possible problems (craches, traffic jams). This information is published on oneM2M platform and it can be accessed by all subscribed devices.
1.6.1 Example of data published by UDS 

Here we present example of data (name-type-value) that can be used.

	Driving advice
	Description

	+ messageID: uint8
	Unique message ID, as defined in ETSI EN 302 637

	+ stationID: uint32
	Unique station (vehicle) ID as defined in ETSI EN 302 637

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ speedAdviceValue: array float32
	Speed advice to vehicle.

	+ laneAdvice: string
	lane number from left to right in the current road driving direction


	Detected VRU
	Description

	+ messageID: uint8
	Unique message ID, as defined in ETSI EN 302 637

	+ stationID: uint32
	Unique station (vehicle) ID as defined in ETSI EN 302 637

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ detectedVRU: enum
	Detected VRU, for example ‘pedstrian’, ‘cyclist’, ‘dog’, …

	+ locationVRU: enum
	Location from where VRU is approaching, for eample ‘left’, front left’,…


1.7 Alternative Flow

None.

1.8 Post-conditions

Vehicle stays in urban driving mode until it leaves the urban road environment, which can be determined by vehicle’s location for example.
1.9 High Level Illustration
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Figure 2:Urban driving example: cyclist is registered
1.10 Potential Requirements

4) The oneM2M system shall support the the Urban Driving data (for example city’s traffic management system, traffic lights state, detected VRUs, …..) exchange between the vehicle and oneM2M platform.
5) The oneM2M system shall support a common information model for Urban Driving including vehicle state, city traffic infrastructure state and detected VRUs.

6)  The oneM2M system should support a profile for Urban Driving with a consistent information model based on existing information models (e.g. ETSI ITS, DATEX and Sensoris).
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