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This is document to be placed in annex of TR-0026 and whose goal is to start discussion on a oneM2M data model for vehiclar domain, and ways to achieve this. 
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Annex X(informative)
oneM2M data model for vehicular domain
X.1
AUTOPILOT
European Large Scale Pilot (LSP) Autopilot (see Ref. [1]) is project which is focused on use of IoT for improving autonomous driving. “Automated driving Progressed by Internet Of Things” (AUTOPILOT) will bring IoT into the automotive world to transform connected vehicles — moving ”things” in the IoT ecosystem — into highly automated vehicles (towards levels 4 and 5 – see 5.4 Levels of Driving Automation on description of levels of automation). While using the IoT data for automated driving, AUTOPILOT will also make data from autonomous cars available to the Internet-of-Things platforms, thus being also source of data.

The extent and volume of information sources that can be addressed through internet of things is seamlessly unlimited, offering potential improvements of automated driving functions (including improvements in security, efficiency, accuracy, etc.) and the information will enable services involving automated driving. Various use cases are executed implemented at the 6 pilot sites of AUTOPILOT in large scale demonstrations in order to evaluate the potential and calculate the related impacts of using Internet of Things for Automated Driving.
The AUTOPILOT consortium represents all relevant areas of the IoT eco-system. Thanks to AUTOPILOT, the IoT eco-system will involve vehicles, road infrastructure and surrounding objects in the IoT, with particular attention to safety critical aspects of automated driving. AUTOPILOT IoT enabled autonomous driving cars are tested, in real conditions, at six permanent large-scale pilot sites in Finland, France, Italy, the Netherlands, Spain and South Korea.
1. X.2
AUTOPILOT and use of IoT 
Automated driving is expected to increase safety, provide more comfort and create many new business opportunities for mobility services. The Internet of Things (IoT) is about enabling participating devices (and applications) to be able to access more data than typical connected car would, and in this way to be able to make better decisions, or create more precise world model. In both cases, idea is that having more data available, it will be possible to improve existing services as well as provide new types of services.

As example of new type of services, one can think of application which can predict movements of VRU (Vulnerable Road Users) and provide them as input to vehicle’s world model. In this example, cameras from smart city can monitor streets, and using object recognition software, detect cyclist going in particular direction. An application, let’s call it ‘motion trajectory prediction’ can use data on observed movement of cyclist and predict its trajectory. Another sapplication can take trajectory and combine it with known or prediucted trajectory of vehicle. If two would meet in the same spot and same time, that means that crash might occur between two – vehicle and cycle. This is something that will be out of scope of traditional connected car and cooperative ITS (intelligent Transport Systems) – since cyclist is not directly observable by vehicle.
2. X.3
AUTOPILOT, oneM2M and other IoT platforms

In real-life deployments there will be another IoT platforms deployed by other entities. 
Example of multiple platforms are different IoT platforms that will be deployed by road operator and smart city operator. Typically, highways are under jusrisdiction and control of so-called road operator, or road authority, which is able to set and enforce rules for use of roads. For example, road operator can open emergency lane for traffic when road becomes too busy. Or they can reserve particular lane for platooning vehicles. 
But when vehicle leaves highway and enters the city, roads / streets within city are under jurisdiction and control of other entity – smart city operator, one that has information on state of streets, parking places, roadworks, …

Depending on its location, vehicle will exchange data with different platforms. And those paltforms are not necessarily oneM2M based.

But some information about vehicle must be exchanged between these two platforms in our example, and in effect will lead to situation that we have federation of IoT platforms. And that puts emphasis on interworking, but also on data that will be exchanged via interworking interfaces.
3. X.4
oneM2M data model for vehicular domain
In AUTOPILOT, central IoT platform is oneM2M platform.
As currently there is not data model which is defined by oneM2M for vehicular domain, partners within AUTOPILOT are facing choice whether to go bottom-up, and to define which data is needed for given use cases, and then determine which data model to use. Or, to start from one of existing data models – for example SAREF (ref. [2]) or Sensoris (ref. [3]).

SAREF stands for Smart Appliances Reference ontology, and it is OWL language (Web Ontology Language). It is conceived as a shared model of consensus that facilitates the 

matching of existing assets in the smart appliances domain, reducing the effort of translating from one asset to another,  since SAREF requires one set of mappings to each asset, instead of a dedicated set of mappings for each pair of assets. 
But, SAREF was designed initially for small applicances, and is currently being expanded (ETSI taskforce is working right now on it) to energy domain, agriculture and healthcare. But vehicular domain is still not covered.

Another development which is from automotive domain is Sensoris. It is result of cooperation onf number of parties from automotive domain, and it proposed data model for exchanging data between vehicles and cloud. You can find more details in reference [3]. 
Currently, vehicle sensor data exists in different formats across automakers and it is typically carmaker specific. Even some protocols like CAN are defining transpoprt protocol for transporting data within vehicle, but do not go into standardizing messages that are transported. When connecting car to IoT platform - standardization is needed, as pooling analogous vehicle data from millions of vehicles will be a key enabler for bringing vehicle-to-vehicle and vehicle-to-infrastructure communication to the next level.

SENSORIS was initiated by HERE in June 2015 when the company published the first open specification for how vehicle sensor data gathered by connected cars will be sent to the cloud (as well as between clouds) for processing and analysis.  
4. X.5
Proposal for oneM2M data model for vehicular domain
Seeing that SAREF is ETSI standard, but lacks vehicular data model, while Sensoris is industrial standard which covers vehicular doimain, and of course there are others that for example cover real-time systems data models, we would like to propose to use SAREF as the base to which we will add vehicle specific elements from Sensoris, and others namely regarding real-time systrem’s data models.
-----------------------End of Change 1 ---------------------------------------------
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2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.


[1] AUTOPILOT: http://autopilot-project.eu/
[2] ETSI TS 103 264, v1.1.1, 2015: "Reference Ontology and oneM2M Mapping" 
[3] HERE: Vehicle Sensor Data Cloud Ingestion Interface Specification(v2.0.2) https://lts.cms.here.com/static-cloud-content/Company_Site/2015_06/Vehicle_Sensor_Data_Cloud_Ingestion_Interface_Specification.pdf
-----------------------End of Change 2 ---------------------------------------------
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