Chairs 		            Document: ADAS-04-02


The structure of the high-level regulatory items for ADAS

This document is combined from the inputs of OICA-CLEPA (ADAS-03-11), China (ADAS-03-12) and Norway (ADAS-03-05) to the initial TF on ADAS Chairs’ document ADAS-02-02.

The Chairs’ new text is added in blue font.

The proposed structure of the high-level regulatory items for ADAS is based on the information provided in the EU Code of Practice for the Design and Evaluation of ADAS (v5.0, 2009), SAE J3016, Reference document with definitions of Automated Driving under WP.29 and the General Principles for developing a UN Regulation on automated vehicles (ECE/TRANS/WP.29/1140). Please refer to the said documents for the definitions of the terms.

A combination of ADAS should be treated as a single ADAS with combined functions.

Regulatory approach for ADAS that continuously act on the longitudinal and lateral control of the vehicle (SAE Level 2) above 10 km/h: 

I. Audit and Assessment according to the CEL Annex (NATM also)
Items to be described in the manufacturer’s documentation, subject to audit

A. ADAS functionality
1. General

a) Safety: Safety is a state of the vehicle, which can reduce and maintain the risk of personal injury or property loss at an acceptable level or below through the continuous hazard identification and risk management process.The main purpose of the ADAS system is to improve road safety and/or driving efficiency.The safety should not only focus on whether the vehicle can adopt corresponding measures to minimize the risk of the vehicle, but also whether the corresponding measures of the vehicle will seriously affect the traffic flow and cause other traffic participants in danger.
b) Accuracy: Accuracy refers to whether the vehicle can accurately perform related driving behaviours and will not cause excessive impact or even collisions on other traffic participants due to the vehicle. It should meet the general expectations of other traffic participants and will not have a negative impact on the speed of traffic, and not let other driving participants be confused by the vehicle and do not affect road safety.
c) Timeliness: Timeliness refers to whether vehicles can perform relevant driving behaviours based on real-time road conditions without affecting other traffic participants.
d) Smoothness: Smoothness refers to whether the vehicle can perform related driving behaviours smoothly and without hindrance. It will not be frequently interrupted by other traffic participants, nor will it frequently and unreasonably withdraw from the ADAS system.

2. Dynamic Driving Task (DDT)
a. Longitudinal Control  
b. Lateral Control 
c. Object and Event Detection and Response (OEDR)
3. Operating scenarios
4. System boundaries 

The Operational Design Domain is equivalent to the activation condition of the system. For this we recommend considering ODD according to the following table
	ODD
	Road
	Road type

	
	
	Road surface

	
	
	Road geometry

	
	
	Lane characteristics

	
	
	Edge of road

	
	
	Road crossing

	
	Road facilities
	Traffic control facilities

	
	
	Special facilities

	
	
	Temporary facilities

	
	
	Fixed facilities

	
	Target object
	Vehicle

	
	
	Non-Motor Vehicle

	
	
	Pedestrian

	
	
	Animal

	
	
	Others

	
	Weather related environmental conditions
	Weather

	
	
	Illumination

	
	
	Temperature

	
	Digital information
	High precision map

	
	
	Communication type

	
	
	Positioning type



5. ADAS states, modes, transitions and actions

In addition to the failure state, the system state can be mainly divided into the four categories-on/off/active/standby, and the transition conditions and modes among them are as follows:
[image: ]
a) The system starts automatically after the vehicle is powered on or the driver starts on his own initiative;
b) The driver can actively switch on/off the system, and when the system is actively switch off a prompt message will be sent;
c) When the system meets the activation condition, it switches from the standby state to the activation state. The activation condition can be understood as that the system is in its ODD;
d) When the activation condition is not satisfied, the system exits from the activation state to the standby state;
e) The system does not execute DDT when the system is in standby or off state.

6. Interactions with other vehicle systems

B. Interaction of ADAS with the driver
1. HMI
a. Activation
b. Deactivation
c. System status indication 
d. Difficulty of driver control
2. Measures taken to ensure mode awareness
3. Measures taken to make the driver aware of the system capabilities
a. Driver expectation
b. Driver misinterpretation
c. Driver overestimation
d. ADAS-Driver education
e. Change of driver’s behaviour due to ADAS operation (this section should predict the change of driver’s workload and address ensuring that the driver is fully engaged in performing DDT)
4. Driver expectation
5. Driver misinterpretation
6. Driver overestimation
7. Change of driver’s behaviour due to ADAS operation 
8. How the risks are addressed

C. OEDR by ADAS

C. Hazard analysis related to ADAS application (Note: wording should be transferred from current CEL Annex)
1. Possible hazardous situations and sources of hazards
a. ADAS normal operation
b. When reaching and exceeding the ODD limits system boundaries
c. ADAS failures
2. Reasonably foreseeable ADAS misuse
a. Countermeasures to avoid ADAS misuse 
3. ADAS failures
4. Risk assessment 
5. How the hazards are addressed


II. Functional requirements

1. General requirements 
1.1. xxx (System operational frameworks associated with the ADAS definition)
1.2. OEDR sensor requirements (general plus function-specific, if appropriate)

2. Driver Engagement Detection 
2.1. The system shall implement strategies to evaluate the driver's involvement in the dynamic driving task and his availability to intervene immediately, as needed.
3. Dynamic Behaviour
3.1. Dynamic behavior of the vehicle when executed by the system shall be controllable for the driver. 
3.2. Dynamic behavior of the vehicle when executed by the system shall be predictable and shall not lead to uncontrollable situations for other road users. 
3.3. Dynamic behavior of the vehicle when executed by the system shall appropriately account for changing environmental and traffic conditions.
4. Function/Manoeuvre specific requirements 
4.1. Lane Keeping 
Use case examples: 
· Lane keeping on highway 
· Lane keeping in urban environments 
· Lane keeping through highway connectors 
· Lane keeping on two-way (rural) roads without dividing lane markings
Tasks of the scenario (system or driver): 
· Detect lane markings or other sources for determining the course of the lane 
· Keep stable position inside of lane 

4.1.1. An activated system shall keep the vehicle in lane when operated within the system boundaries. 
4.1.2. An activated system shall keep the vehicle in a stable position within its lane. 

4.2. Lane Changing 
Use case examples: 
· Lane change in an urban environment
· system initiated lane change
· lane change during an RMF
Tasks of the scenario (system or driver): 
· Identify need to change lanes 
· Assess whether a lane change can be performed safely 
· Indicate intention to change lanes to other road users 
· Change lanes in a manner appropriate to the situation 
· Deactivate direction indicators 

4.2.1. A lane change procedure can be initiated by the driver or the system. 
4.2.1.1. Initiation of a lane change procedure by the system shall only be permitted in situations where it is justified per the traffic environment and the general safety principles.
4.2.2. A lane change procedure must be indicated to other road users. 
4.2.3. A lane change procedure must be completed without undue delay. 
4.2.4. After the initiation of the LCP the LCM shall commence in accordance with traffic rules in the country of operation (i.e., with regard to minimum indication time before a LCM is started).
4.2.5. A lane change maneuver shall not force another vehicle to unmanageably decelerate / be predictable and manageable to other road users.

4.3. Transition [from one phase of lane keeping to another] in potential interaction with other road users 
Use case examples: 
· Turning at an intersection 
· Roundabout
· Crossing into another lane to drive around an obstacle (e.g. parked car, bicycle)
· Forming an access corridor for emergency vehicles in slow moving traffic

Tasks of the scenario (system or driver): 
· Decide where to go 
· Indicate manoeuvre to other road users 
· Yield to other road users / respect traffic signs 
· Follow the appropriate trajectory 
· Interaction with other road users

4.3.1. If following a trajectory on the basis of other sources of information than lane markings (e.g. when turning at an intersection), the system shall be equipped with adequate measures to robustly determine the appropriate trajectory. 
4.3.2. The system shall indicate driving manoeuvres (e.g. turn) to other road users.
4.3.3. Crossing into another lane is permissible when 
· …
4.3.4. Crossing into another lane shall only be permissible if the system is able to determine the position and movement of other road users. 

4.4. Low speed manoeuvring (RCP)
4.4.1. xxx

5. Overriding 
5.1. It shall be possible for the driver to intervene at any time. 

6. HMI 
6.1. Activation and Deactivation 
6.1.1. System shall be off at the initiation of each new ignition cycle by default, unless specifically selected as a mode by the driver. 
6.1.2. By default, the system will require an activation of the system by a deliberate action of the driver, unless specifically selected as a mode by the driver.. 
6.1.3. It shall be possible to deactivate the system with a deliberate action of the driver. 

6.2. Status Indication (to monitor ADAS)
6.2.1. Relevant system states when the system is activated shall be indicated to the driver. 
6.2.2. The status indication shall be suitable to ensure mode awareness.
6.2.3. Message classification
6.2.3.1. Fault indication
6.2.3.2. Information prompt
6.2.3.3. Status prompt
6.2.4. Warning messages
6.2.4.1. XX
6.2.5. Measures to avoid driver informational overload
6.2.5.1. XX

6.3. Special provisions for system initiated driving manoeuvres [needs definition]
6.3.1. The system shall inform the driver clearly about any system initiated driving manoeuvres (e.g., system-initiated lane change).

6.4. DDT fallback by the system
6.4.1. When reaching the ODD limits
6.4.2. When exceeding the ODD limits
6.4.3. During and after ADAS failures
6.4.3.1. A failure of the ADAS perception system shall be indicated by a fault signal (optical/audible) to the driver. Following an indication of the fault signal to the driver, the system shall gradually revert control back to the driver.
6.4.3.2. A failure of the ADAS decision-making system shall result in an immediate fault signal (optical/audible) and abort of control assistance. 
6.4.3.3. A failure of the ADAS execution system should result in an immediate abort of control assistance, unless the system is capable of continuing to assist in relation to its current dynamic driving task. If assistance in the dynamic driving task is maintained, the system shall gradually revert control back to the driver.
(Integrated in 6.4)
Timing question: on the ODD boundary or before the ODD boundary?
In fact, there are still doubts about whether the fallback of the ADAS system occurs near the boundary of the ODD or on the boundary of the ODD. For the fallback that occurs on the ODD boundary, we think this can effectively remind the driver that the current external environment has affected the driving, and remind the driver that the system cannot perform the driving task normally in the current state; For the fallback that occurs within the ODD boundary, it can leave more reaction time for the driver to ensure the safety of driving, but it is difficult to confirm whether the current status prompt is reasonable from the test method. At the same time, we believe that the fallback cannot be issued later than the ODD boundary.
1. During and after ADAS failures 
	Number
	Faulty subsystem
	System response

	1
	Perception system
	The system control should first send out the fault signal and then exit smoothly instead of ending suddenly.

	2
	Decision system
	The system control should be stopped and a fault signal should be issued.

	3
	Execution system
	The system control should be stopped. If the system can still complete the current dynamic driving task or exit smoothly, the corresponding operation can be performed before the system control is completely stopped.






I. Items subject to the performance requirements

A. DDT fallback: (fits under 1. General requirements and 6. HMI)
2. When reaching and exceeding the ODD limits
3. During and after ADAS failures

B. The driver engagement in vehicle control (Paragraph 2)
1. Monitoring driver’s receptivity and vigilance
C. OEDR sensor requirements (Paragraph 1.1. and function specific)
D. 

E. Monitoring ADAS performance (probably addressed by CEL Audit) (section 6.2)

F. HMI (Paragraph 6)
1. Driver activities to operate ADAS
2. Driver-initiated transitions:
a. To override the ADAS (Paragraph 5)
b. To deactivate the ADAS
3. System feedback
a. Message classification
b. Warning messages
4. Measures to avoid driver overloading


___________
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