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1.1 Detection of slow agriculture or forestry equipment on the road
1.1.1 Description

The scenario addresses the case when an agriculture or forestry equipment manoeuvring in a field enters a public road where other vehicles are passing by. 

The information related to the situation of the agriculture or forestry equipment is analysed and detected by a specialized ECU on the vehicle. In addition to the ISO 11783 stack, this ECU is connected to a M2M service platform (service and application entities) that collects the relevant data from the ECU. The M2M platform is also able to trigger the dissemination of C-ITS messages as needed to passing-by vehicles. The fact that the equipment is entering the road is provided to neighbouring vehicles by a “slow vehicle” event, disseminated as a CAM (Cooperative Awareness Message) [i.3] and notified as needed as a DENM (Decentralized Environmental Notification Message) [i.4]. An alternate safety scenario can be envisioned in the reverse direction, i.e. when a CAM received from a car approaching on the road is transposed to the M2M platform and triggers an alert on the Human-Machine Interface (HMI) of the agriculture or forestry equipment using its internal ECU. Due to the low network coverage in rural areas, V2V (Vehicle to Vehicle) communication is envisioned but dissemination of the information to an M2M application server through a road side unit (RSU) is also considered as a third alternate scenario.

1.1.2 Source 

<Reference to document(s) sourcing the use case, including original submission  and any subsequently agreed changes. Reference should include oneM2M document number, e.g.. REQ-2014-5050R02 >
1.1.3  Actors 

· Vehicles from the agricultural domain are in the following being referred to as Host Agriculture or forestry Equipment (HAE). This includes tractors with and without pull-behind equipment as well as self-propelled equipment such as combine or forage harvesters, sprayers, potato or beet harvesters, forestry harvesters and forwarders. 

· ISO 11783 certified agricultural vehicles are equipped with an ISOBUS terminal in order to read or adjust machine values and for remote control functionalities. The ISOBUS terminal in general includes a touch screen or several hardware buttons for user input. It is the central interface for machine information and safety warnings. In the following we refer to this on-board display as the HAE HMI, which is considered an optional component for the below test scenario.

· One or several Host Vehicles (HV) are passing by on the road. A HV is equipped with a device capable to send, receive and process the C-ITS messages.

· The HMI of the HV is located in the on-board telematics unit. It is able to notify a warning to the driver of the vehicle through means such as a beep sound, a short text message appearing on a reduced screen, a visual sign on a larger screen or even a map showing the blinking position of the HAE.

· The RSU is an optional equipment used only for the alternative flow 2 as a communication relay between the devices in the vehicles. The RSU is able to receive and process all the received messages. It may be able to work autonomously to detect the safety issue or it may use an internet connection to the cloud, for example to connect to a traffic monitoring centre (TMC). In this case the RSU acts as a gateway between the vehicles (including the HAE) and the TMC.

1.1.4 Pre-conditions 

· The HV is driving on the road and approaches the pilot test area.

· The HAE is in the field and not in work state: HAE vehicles are likely to exceed the maximum allowed transport width for road traffic. Therefore, in case of a tractor with pull-behind equipment, the transport (“not-in-work”) state refers to the implement being folded and not ready-to-work. For a self-propelled farm vehicle, the header required to pick up the harvest is folded as well or detached from the front of the HAE.

· For the HAE to determine its location change from field to road, it is essential to receive a reliable GNSS positioning signal. Besides that, ISO 11783 defines a set of signals considered helpful for the classification of the HAE’s current position. The required information is sent out by one or more ISO 11783 certified ECUs on the vehicle’s CAN bus. Additional manual indicators for the HAE operator’s intention to enter the road are turn signals and the activation of a beacon light.

· The HV ITS Station OBU disseminates awareness messages (e.g., C-ITS CAMs), indicating its position, speed and direction, as provided by the HV sensors.

1.1.5 Triggers 

The primary trigger for the use case in the normal flow described below is defined as the HAE’s position change from “in the field” to “on (or entering) the road”. An important objective for the warning sign is to avoid false positive notifications in order to preserve the significance of the warning information content. For the slow vehicle warning it is therefore crucial to rely on an accurate classifier for the two states of the HAE “operating in the field” and “participating in road traffic”. 

1.1.6 Normal Flow 

In this flow, the HAE sends a notification and an alert is visualized in the HV HMI.

1. The HAE detects the change of location based on its GNSS receiver.

2. The HAE determines that the current position interferes with road traffic via offline map information. For additional validation of the intention to enter the road, it detects the transport mode from the machine state or a relevant operator input (e. g. turn signal).

3. The HAE disseminates the information using an event notification message (e.g., DENM). 

4. The HV receives the event notification message. It is processed by the C-ITS stack and transferred to the relevant application for validation and comparison with the HV’s own internal data (e.g., position and speed). 

5. The application in the HV determines that the received notification is relevant and a safety issue may happen. It notifies the driver through the HV HMI to inform her/him that an action may be needed, for example slowing down.
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Figure 1: Main flow

1.1.7  Alternative flows 
<Alternative interaction flows, if applicable, otherwise brief text may indicate: “Depiction of alternative flows is not relevant” ,“N/A” or similar clarifications.>


1.1.7.1 Alternative flow 1: Safety issue is detected by the agriculture or forestry equipment

In this flow, the HAE detects the safety issues and an alert is visualized in the HAE HMI.

1. The HAE detects the change of location based on its GNSS receiver. 

2. The HAE receives the awareness messages (CAMs) from the HV. It forwards its content to the relevant application in the HAE.

3. The HAE uses the IoT interworking with the ISO 11783 vehicle network to retrieve additional information for further processing.

4. The HAE determines that a safety issue may happen. It transfers the information to the ISO 11783 vehicle network, which notifies the driver through its HMI.
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Figure 2: Alternative flow 1

1.1.7.2 Alternative flow 2: Infrastructure equipment is involved in the alert

In this flow, the HAE sends a notification which is detected and disseminated by infrastructure equipment.

1. The HAE detects the change of location based on its GNSS receiver. 

2. The HAE determines that the current position interferes with road traffic via offline map information and disseminates the information using periodic CAM messages.

3. The message is received by the RSU which aggregates all the messages received and transfers the information to the TMC, using its Internet connection. The RSU may also operate autonomously to monitor its covered area and analyse the potential issues.

4. The TMC (or the RSU) determines the safety issue and disseminates (through the RSU in case of the TMC) an event notification message (e.g., DENM) in the relevant area. 

5. The HV receives the event notification message. It is processed by the C-ITS stack and transferred to the relevant application for validation and comparison with the HV own internal data (e.g., position and speed). 

6. The application in the HV determines that the received notification is relevant and a safety issue may happen. It notifies the driver through the HV HMI to inform her/him that an action may be needed, for example slowing down

7. The HAE determines that a safety issue may happen. It transfers the information to the ISO 11783 vehicle network, which notifies the driver through its HMI.
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Figure 3: Alternative flow 2

1.1.8 Post-conditions 

· In all cases, the HAE disseminates an awareness message (CAM) to signal its presence.

· Main flow and alternative flow 2: the HV driver slows down to avoid potential collision.

· Alternative flow 1: the HAE driver waits until the HV has passed before entering the road.

1.1.9 High Level Illustration
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Figure 4: High level illustration for main flow

1.1.10 Potential requirements 

· In the given scenario, the warning transmitted to the HV (or the HAE in the alternative flow) must result in a notification to the driver of the vehicle via a visual or an acoustic alarm on the HMI. HV and HAE therefore need to be equipped with an HMI. Infotainment or dashboard displays in the instrument clusters are becoming popular for any kinds of HVs. Similarly, an ISO 11783 certified HAE is required to be equipped with an ISOBUS terminal, which can display warning screens or play alert sounds sent by an ISOBUS implement. The display supports a minimum set of resolutions defined in ISO 11783-6.

· For the wireless vehicle-to-vehicle communication, an ITS station must be installed on both HV and HAE. In order to populate basic ITS message containers, the vehicles' GNSS position is required to be known in sufficient spatial and temporal resolution. GNSS sensors are parts of nearly any recent HV in order to support navigation services and on a HAE high-precision Real-Time Kinematics (RTK) systems are being mounted for row guidance and automatic steering systems. 

· The interconnection of ISO 11783 services and the ITS station on board of the HAE requires an M2M platform for a successful translation in both directions of communication. This pilot test will be based on the SmartM2M suite of standards and their specific components for publishing their domain-specific information and services.

· As far as possible, the trigger for the alarm is generated automatically by the M2M application. Hence the need to avoid false positives by validating the trigger with additional conditions.

· For the successful communication of the slow vehicle warning in an actual case of agricultural equipment participating in road traffic, a reliable decision must be made on whether the HAE is located in the field or on the road. An automatic classification based on the GNSS position is possible as long as reliable, high-resolution position information is available as well as sufficient map data on board of the HAE. In particular, a headland turn manoeuvre (which is a frequent operation in order to enter the next row in the field) must be differentiated from the intention to enter the road. High-resolution GPS positions are being retrieved from the HAE’s RTK receiver with an accuracy of few centimetres in case such a system is installed on the HAE.

· Based on ISO 11783-7 the HAE is as well able to differentiate between “in-work” or “transport” state of its header, front or rear hitch or the attached implement. The corresponding CAN information, however, is optional in ISO 11783.

· In the absence of the automatic classifiers, it is possible to trigger the slow vehicle warning based on an operator input. This includes switching the turn signal in order to indicate the direction of the HAE entering the road as well as activating the optional beacon light on the HAE’s roof.

· The full system must remain reliable and secured and enable trust in the different equipment involved. Both the C-ITS and the ISO 11783 stack already include security features, which requires also compatibility with the security solutions of the oneM2M platform [i.2].

· Regarding the assumption that infrastructure would be available in all rural areas to support the use case involving infrastructure, it may happen that infrastructure is deployed in some locations with high safety risk. However, the main scenario addressed by the pilot test is the one described in section 5.1.5 (no infrastructure), the second, alternative one described in section 5.1.6.2 has been introduced for the comprehensiveness of the scenario study.

1.1.11 References 

[i.1]
ETSI TS 118 101: "oneM2M; Functional Architecture".

[i.2]
ETSI TS 118 103: "oneM2M; Security solutions".

[i.3]
ETSI EN 302 637-2: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service".

[i.4]
ETSI EN 302 637-3: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 3: Specifications of Decentralized Environmental Notification Basic Service".
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