Comments from the SAE DSSAD Task Force Team – 09FEB2022

4 technical requirements	Comment by LISA FODALE: Is it possible to get the entire draft GB to review?
4.1 general requirements
The vehicles equipped with data storage system for AD(DSSAD)shall meet the requirements of type I system or type II system.	Comment by LISA FODALE: What is the definition of a Type I system and a Type II system?

4.2 type I system
4.2.1 basic requirements
When AD system is activated, the automatic driving data recording system shall meet the following requirements:
a) When a crash event that meets the trigger threshold defined in 4.2.2 or a crash-risk event that meets the trigger threshold defined in 4.2.3 occurs, the data storage system shall be triggered to record all the data elements that meet the requirements of 4.3, and the recording period shall be and the time interval between the starting point and the ending points defined in 4.2.2.3;	Comment by LISA FODALE: NOTES:  5m/s2 – hard braking	Comment by LISA FODALE: There will be some latency between when the crash event meets the threshold for EDR storage and when that information can be communicated between the module containing the EDR and the module containing the DSSAD.	Comment by LISA FODALE: This sentence is confusing.  Does this “and” need to be here?
b) When the following events occurs, the DSSAD shall record the data elements defined in Table 1:
--AD system is activated, 
--AD system is deactivated, 
--AD system initiated transition demand,	Comment by LISA FODALE: Does this mean the transition of control to the fallback user to take over?
--AD system initiated minimum risk strategy, 
--severe failure occurs.	Comment by LISA FODALE: What is mean by severe failure?

Is it a failure that results in the AD system performing DDT fallback (severe failure) or

Is it a condition that renders the ADS non-functional through, for example, loss of backup power after initial power failure or incapacitation of the ADS’s computing capability, which render it incapable of performing the fallback and achieving a minimal risk condition. (catastrophic failure per ISO 22736)

4.2.2 crash event
4.2.2.1 trigger threshold
The triggering threshold of crash event for DSSAD shall meet the requirements of 4.1.1 in GB 39732-2020.	Comment by LISA FODALE: NOTES:  8 kph within 150 mS; note that a deployment locks the event; but can get a deployment without meeting 8kph (especially in rollovers)
Note: GB 39732-2020 refers to Chinese EDR regulation.

4.2.2.2 starting and ending point of event
The starting and ending points of crash event shall meet the following requirements:
a) The starting point of the crash event shall meet the requirements of 4.1.3 in GB 39732-2020;	Comment by LISA FODALE: NOTES:  T0 definition = wake-up; or 0.8kph within 20 ms for longitudinal or 5 ms for lateral; or deployment of non-reversible restraint; 
b) The ending point of the crash event shall meet the requirements of 4.1.4 in GB 39732-2020.	Comment by LISA FODALE: NOTES:  Tend = when impact algorithm resets itself or Last data point recorded for wake-up algorithms;  or cumulative Delta-V within 20 ms less than 0.8kph or last data point recorded for continuously running algorithms

4.2.2.3 starting and ending point of data recording
The starting and ending points of data recording for crash event shall meet the following requirements, assuming sensor data and power are available: 
a) data recording starting point: 15s before the event starting point defined in 4.2.2.2 or the time when the AD system is activated, whichever is later; 
b) data recording ending point: 5s after the starting point of event defined in 4.2.2.2, the time when the AD system is deactivated or the ending point of event defined in 4.2.2.2, whichever is earlier.	Comment by LISA FODALE: From a design perspective, it is easiest to record the same amount of time after an event, regardless of the AD system status.  If the AD system is not activated, it will just display deactivated in the DSSAD.  

4.2.2.4 locking threshold
Locking conditions for crash event shall meet the requirements of 4.1.2 in GB 39732-2020.	Comment by LISA FODALE: NOTES:  Locking = non-reversible restraint deployment or Delta-V longitudinal greater than or equal to 25kph within 150 mS
4.2.3 crash-risk event
4.2.3.1 trigger threshold
The longitudinal deceleration of the vehicle is greater than 5m/s2.	Comment by LISA FODALE: NOTES:  Basically a hard braking event

4.2.3.2 starting and ending point of event
The starting point and ending point of crash-risk event shall meet the following requirements: a) starting point of event: the moment when the longitudinal deceleration requested by the AD system is greater than 5m/s2; 	Comment by LISA FODALE: Hysteresis should be considered.
For example, ABS can make the system go above and below the 5m/s2 – would you want each above 5m/s2 to be considered a new event?
b) ending point of event: the moment when the longitudinal deceleration requested by the AD system is not greater than 5m/s2 after the previous starting point of the event.	Comment by LISA FODALE: Hysteresis should be considered.
For example, ABS can make the system go above and below the 5m/s2 – would you want each above 5m/s2 to be considered the end of an event?


4.2.3.3 starting and ending point of data recording
The starting and ending points of data recording for crash-risk event shall meet the following requirements: 
a) data recording starting point: 15s before the event starting point defined in 4.2.3.2 or the time when the AD system is activated, whichever is later; 	Comment by LISA FODALE: From a design perspective, it is easiest to record the same amount of time prior to an event, regardless of the AD system status.  If the AD system is not activated, it will just display deactivated in the DSSAD.  
b) data recording ending point: 5s after the starting point of event defined in 4.2.3.2, the time when the AD system is deactivated or the ending point of event defined in 4.2.3.2, whichever is earlier.	Comment by LISA FODALE: From a design perspective, it is easiest to record the same amount of time after an event, regardless of the AD system status.  If the AD system is not activated, it will just display deactivated in the DSSAD.  


4.3 Type II system
During the activation of AD system, the DSSAD shall meet the following requirements:
a) Continuously record data elements that meet the requirements of 4.4;	Comment by LISA FODALE: Definition of continuously – what is the sample rate?
What data elements are to be recorded continuously?  Just Table 1?
b)When the following events occurs, the DSSAD shall record the data elements defined in Table 1:
--AD system is activated, 
--AD system is deactivated, 
--AD system initiated transition demand,
--AD system initiated minimum risk strategy, 
--severe failure occurs.	Comment by LISA FODALE: What is mean by severe failure?

Is it a failure that results in the AD system performing DDT fallback (severe failure) or

Is it a condition that renders the ADS non-functional through, for example, loss of backup power after initial power failure or incapacitation of the ADS’s computing capability, which render it incapable of performing the fallback and achieving a minimal risk condition. (catastrophic failure per ISO 22736)


4.4 Data Element Requirements
4.4.1 Data Element Classification
The data elements stored by the data storage system shall be divided into two levels according to the following requirements:
-- Class A data elements: Data elements shall be recorded if the vehicle is equipped with DSSAD
-- Class B data elements: Data elements that shall be recorded if the vehicle is equipped with DSSAD and is equipped with relevant devices or functions.	Comment by LISA FODALE: We interpret this to mean if the vehicle is equipped with the relevant devices or functions and the data is available on the communication bus in the manner and state required for the DSSAD to store.

4.4.2 Data Element Types
DSSAD shall record the following six types of data elements, and the data elements shall meet the following requirements:
-- Basic information of vehicle and DSSAD: At least data elements in Table 1 shall be included, and the data elements shall meet the requirements in Table 1;
-- Vehicle status and dynamic information: At least the data elements in Table 2 shall be included, and the data elements shall meet the requirements in Table 2;
-- Operation information of automated driving system: At least the data elements in Table 3 shall be included, and the data elements shall meet the requirements in Table 3;
-- Driving environment information: At least the data elements in Table 4 shall be included, and the data elements shall meet the requirements in Table 4;
-- The operation and status information of driver and passenger: At least the data elements in Table 5 shall be included, and the data elements shall meet the requirements in Table 5;
	Comment by LISA FODALE: In a previous version, this table clearly spelled out what hardware version, serial no and software version were to be stored.  This detail should be included again to clearly identify what must be stored.
Table 1 Basic information of vehicle and DSSAD	Comment by LISA FODALE: The data item “Complete Marking of Event Storage” was in the previous version.  Some OEMs will want this data item to know if the data recording was complete or incomplete.  Can an OEM add this data item to their DSSAD?
	No
	Date item
	classification
	recording frequency
	recording time interval
	unit
	range
	resolution
	accuracy
	Other essential remark

	1
	VIN
	A
	NA
	T0
	NA
	   TBD(still in discussion with industry)

	2
	Hardware version
	A
	NA
	T0
	NA
	

	3
	Serial No
	A
	    NA
	T0
	NA
	

	4
	Software version
	A
	NA
	T0
	NA
	

	5
	event type code
	A
	NA
	T0
	NA
	

	6
	time（year）
	A
	NA
	T0
	NA
	

	7
	time（month）
	A
	NA
	T0
	NA
	

	8
	time（day）
	A
	NA
	T0
	NA
	

	9
	time（hour）
	A
	NA
	T0
	NA
	

	10
	time（minute）
	A
	NA
	T0
	NA
	

	11
	time（second）
	A
	NA
	T0
	NA
	

	12
	longitude
	A
	NA
	T0
	NA
	

	13
	latitude
	A
	NA
	T0
	NA
	

	14
	mileage
	A
	NA
	T0
	NA
	

	T0:refers to the moment when trigger threshold is met.



Table2 Vehicle status and dynamic information
	No
	Date item
	classification
	recording frequency
	recording time interval
	unit
	range
	resolution
	accuracy
	Other essential remark

	1
	driving mode（manual/automated）
	A
	4hz
	-15s~0s
	NA
	TBD(still in discussion with industry)

	2
	Velocity
	A
	10hz
	-15s~0s
	km/h
	

	3
	Lateral acceleration
	A
	50hz
	-15s~0s
	G
	

	4
	Longitudinal acceleration
	A
	  50hz
	-15s~0s
	G
	

	5
	Yaw rate 
	A
	2hz
	-15s~0s
	°/s
	

	6
	Roll rate
	B
	2hz
	-15s~0s
	°/s
	

	7
	Heading angle
	B
	1hz
	-15s~0s
	°/s
	


Table 3 Operation information of automated driving system
	No
	Date item
	classification
	recording frequency
	recording time interval
	unit
	range
	resolution
	accuracy
	Other essential remark

	1
	gear position requested by AD system
	B
	4hz
	-15s~0s
	NA
	TBD(still in discussion with industry)

	2
	Lateral acceleration requested by AD system
	B
	4hz
	-15s~0s
	G
	

	3
	steering angle requested by AD system
	B
	4hz
	-15s~0s
	°
	

	4
	Steering curvature requested by AD system
	B
	4hz
	-15s~0s
	1/m
	

	5
	front wheel angle
requested by AD system
	B
	4hz
	-15s~0s
	°
	

	6
	steering angle of 
Steering pinion requested by AD system
	B
	4hz
	-15s~0s
	°
	

	7
	steering torque requested by AD system
	B
	4hz
	-15s~0s
	Nm
	

	8
	velocity requested by AD system
	B
	4hz
	-15s~0s
	km/h
	

	9
	Longitudinal acceleration requested by AD system
	B
	4hz
	-15s~0s
	m/s²
	

	10
	Accelerator pedal ratio requested by AD system
	B
	4hz
	-15s~0s
	%
	

	11
	brake pedal ratio requested by AD system
	B
	4hz
	-15s~0s
	%
	

	12
	driving motor torque requested by AD system
	B
	4hz
	-15s~0s
	Nm
	

	13
	driving motor speed requested by AD system
	B
	4hz
	-15s~0s
	rpm
	

	14
	Wheel end torque requested by AD system
	B
	4hz
	-15s~0s
	Nm
	

	15
	Vehicle light signal status requested by AD system
	B
	4hz
	-15s~0s
	NA
	

	16
	Vehicle wiper signal status requested by AD system
	B
	4hz
	-15s~0s
	NA
	

	Note: At least one data element from 1 to 7 shall be recorded; At least one data element from 8 to 16 shall be recorded



Table 4 Driving environment information
	No
	Date item
	classification
	recording frequency
	recording time interval
	unit
	range
	resolution
	accuracy
	Other essential remark

	1
	Target type
	A
	10hz
	-15s~0s
	NA
	TBD(still in discussion with industry)

	2
	relative position of the target（X-axis）
	A
	10hz
	-15s~0s
	m
	

	3
	relative position of the target（Y-axis）
	A
	10hz
	-15s~0s
	m
	

	4
	relative speed of the target（X-axis）
	A
	10hz
	-15s~0s
	Km/h
	

	5
	relative speed of the target（Y-axis）
	A
	10hz
	-15s~0s
	Km/h
	

	6
	external image with FOV of 120°
	A
	5hz
	-15s~0s
	NA
	



Table 5 Driving environment information
	No
	Date item
	classification
	recording frequency
	recording time interval
	unit
	range
	resolution
	accuracy
	Other essential remark

	1
	callback user takeover capability	Comment by LISA FODALE: Is this supposed to be the fallback user?
	A
	2hz
	-15s~0s
	NA
	TBD(still in discussion with industry)

	2
	Seat belt status of callback user
	A
	2hz
	-15s~0s
	NA
	

	3
	backup user is in the driving position or not
	A
	2hz
	-15s~0s
	NA
	

	4
	accelerator pedal ratio
	A
	2hz
	-15s~0s
	%
	

	5
	brake pedal ratio
	B
	2hz
	-15s~0s
	%
	

	6
	brake pedal statusa
	A
	2hz
	-15s~0s
	NA
	

	7
	Steering angleb
	A
	2hz
	-15s~0s
	°
	

	8
	Steering torqueb
	A
	2hz
	-15s~0s
	Nm
	

	9
	AD switch device status
	A
	2hz
	-15s~0s
	NA
	

	aIf the brake pedal ration has been recorded, the brake pedal state may not be recorded.
bEither the steering angle or the steering torque shall be recorded.



4.5 Data Storage Requirements
4.5.1 Storage Media
The data recorded by DSSAD shall be stored in non-volatile memory.

4.5.2 Storage Capability
The type I DSSAD shall store no less than 5 crash events and crash-risk events, and no less than 2500 non-critical safety events.	Comment by LISA FODALE: Does this mean 5 crash and crash-risk event?  Or 5 crash events and 5 crash-risk events for a total of 10 events?	Comment by LISA FODALE: NOTES:  Non-critical safety events = AD system is activated, AD system is deactivated, AD system initiated transition demand, AD system imitated minimum risk strategy, or severe failure occurs.
The Type II DSSAD shall store no less than 8 hours of continuously recorded data and store no less than 2500 non-critical safety events.	Comment by LISA FODALE: Why do Type II systems have to have a different and larger storage capacity than the Type I systems?

If Type II must have a different storage capacity:
 8 hours is way too large.  What information can be gained from 8 hours of data?  
 The word continuously should be changed to cumulative to allow collection of meaningful event data.

Note: non-critical safety event refers to events defined in 4.2.1 b) and 4.3 b).

4.5.3 Storage Overwrite Mechanism
4.5.3.1 Type I data storage system for automated driving 
When the storage area of type I DSSAD is full, the following storage overwrite requirements shall be met:
a) Critical safety event and non-critical safety event data shall not overwrtie each other;	Comment by LISA FODALE: Can you define Critical safety events earlier in the document?
b) For critical safety events, crash events shall not be overwritten by crash- risk events;
c) The critical safety event data that meets the locking threshold shall not be overwritten by the data of subsequent events;
d) Other cases shall be overwritten in chronological order.	Comment by LISA FODALE: First in first out?
Note 1：Critical safety event refers to crash event defined in 4.2.2 and crash-risk event defined in 4.2.3.
Note 2: non-critical safety event refers to events defined in 4.2.1 b) and 4.3 b).

4.5.3.2 Type II Automatic driving data recording system
When the storage area of the Type II DSSAD is full, the following storage overwrite requirements shall be met:
-- continuously recorded data and event data should not overwite each other;
-- Other cases should be overwritten in chronological order.	Comment by LISA FODALE: What does this mean?  We need clarification here.

4.5.4 Storage of crash Event without power 	Comment by LISA FODALE: We need more detail here.
Please tell us the amount of energy reserve that the DSSAD system needs to have. 
As power can be lost at different times during a crash event, it is impossible to design to XXXs of data before the event trigger point.
In the process of crash event, if the main power supply loop of the data storage system cannot supply power normally due to the crash event, the DSSAD shall record at least XXXs of data before the event trigger point and meet the test requirements of XXX.
