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BACKGROUND

September 18, 2013 at 08:48 in the morning;

* A westbound passenger train was travelling 129 km/h (80 mph).

* As the train approached a level grade crossing, the train slowed to 76 km/h (47 mph).

* Realizing a bus was not going to stop at the crossing, the locomotive engineer initiated emergency braking.
* The train entered the crossing at 69 km/h (43 mph).

* A northbound double-decker transit bus was initially travelling at 68 km/h (42 mph).

* The driver was looking upwards at a video monitor when passengers began to shout “stop stop”.

* The driver initiated braking and slowed the bus to about 8 km/h (5 mph) when it struck the train.

* At the time of the collision the crossing lights, bells and gates were activated.

* The bus with a capacity over 100 passengers was full.

* Among the bus occupants, there were 6 fatalities and 9 serious injuries.

Transportation Safety Board of Canada — Railway Investigation Report R13T0192
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2012 ALEXANDER DENNIS 42-FOOT DOUBLE DECKER BUS
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CANADA TRANSPORTATION SAFETY BOARD - RECOMMENDATIONS

In December 2015, the TSB released its final report on the collision investigation involving an OC Transpo double
decker bus and a VIA Rail passenger train, which occurred in September 2013. The report included three

recommendations relating to road safety which Transport Canada (TC) has taken great strides to address.

Recommendation R15-01 Recommendation R15-02 Recommendation R15-03

In consultation with the provinces, . . .
. s Develop and implement Require commercial passenger
develop comprehensive guidelines . . .
< . . . . crashworthiness standards for buses to be equipped with
Description for the installation and use of in- . :

. . . . commercial passenger buses to dedicated, crashworthy, event data

vehicle video monitor displays to . .
reduce the risk of injury. recorders.

reduce the risk of driver distraction.

TSB Recommendation R15-01

TSB Recommendation R15-02

TSB Recommendation R15-03




CANADA TRANSPORTATION SAFETY BOARD - VEHICLE EVENT DATA RECORDERS

While, in this case, the recovered ECM data were useful, when compared to locomotive event recorder (LER) data,

the ECM data lacked sufficient detail to conduct a meaningful analysis. Specifically;

there was no meaningful time stamp;

* no distance travelled was recorded;

* the recorded time interval of 1 second was not sufficient for detailed analysis;

* the operation of the anti-lock brake system and emergency brake was not identified;

* the brakes had been applied, but no other meaningful braking information was recorded; and

* there was no brake line air pressure recorded to determine the amount of force applied to the brakes.




PHASE | - TRANSPORT CANADA - HVEDR FEASIBILITY STUDY (2017)

MECANICA

Contact: Ms. Kathy Curry FOR IMMEDIATE RELEASE May 5, 2017
Mecanica Scientific Services Corp.

(805)728-1642

kcurry@mecanicacorp.com

wWww.mecanicacorp.com

Mecanica Scientific Services Corp. Awarded Feasibility Study for Event Data
Recorders Contract with Canadian Government

Camarillo, CA, April 25, 2017 — Mecanica Scientific Services Corp. (Mecanica), a Camarillo, California based
scientific and engineering consulting firm, was awarded a contract by Transport Canada to conduct a feasibility
study of Event Data Recorders (EDR) for commercial buses. Transport Canada, based in Ontario, Canada, is the
federal agency within the Canadian government which is responsible for developing regulations and policies
pertaining to all modes of transportation in Canada. Transport Canada is similar to the National Highway Traffic
Safety Administration in the United States. Mecanica is to study whether Event Data Records (EDR) are
feasible and necessary for commercial buses in Canada. The EDR, like a black box, is an electronic function that
can be added to a vehicle's pre-existing Electronic Cantrol Units to leverage pre-existing sensors and data to
record data related to vehicle crashes or accidents.




TRANSPORT CANADA - COMMERCIAL BUS HVEDR FEASIBILITY STUDY
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commercial vehicle EDRs. required by the Project Authority. systems developed both by original international commercial wehicle EDR

equipment manufacturers and after- industry standards and recommended
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HVEDR - BEST PRACTICES

BEST PRACTICES

SAE J2728-1 HVEDR Event Triggers

OEMs should implement the event triggers outlined in SAE J2728-1 as a baseline. Additionally, OEMs
are encouraged to consider incorporating additional event triggers relevant to their specific vehicle
systems, safety features, and control mechanisms to enhance the capabilities of the HVEDR.

SAE J2728-1 HVEDR Data Elements

OEMSs should incorporate the data elements from Table 2 of the J2728-1 document as a minimum
requirement, where they apply, and as much as possible, while also considering including additional
data elements beyond the recommended list.

SAE J2728-1 HVEDR Data Sampling Rate and Recording Duration

OEMs should ensure that their HVEDRs adhere to the minimum requirements outlined for data
sampling rate and recording duration. It is important to note that while meeting the minimum
requirements is essential, manufacturers are encouraged to develop HVEDRS with greater capacities to
provide enhanced data capture capabilities.

1"



J2728(1) - Event Trigger

3.1 Event Trigger

The event trigger is a set of criteria, which, if met, cause an HVEDR event record to be saved to non-volatile memory. The
HVEDR should save an event record if any of the following sets of conditions occur:

» Acceleration trigger: Vehicle speed changes at a rate higher than the programmable threshold set between 8.0 km/h/s
(5.0 mphf/s) and 22.5 km/h/s (14.0 mph/s). The vehicle speed change can be either positive or negative, and persists
beyond that threshold for at least 0.5 second. The acceleration event start will be the time that the threshold is crossed.
A common threshold setting is 11.3 km/h/s (7.0 mph/s).

« Last stop trigger: The intent of this trigger is to capture an event when the vehicle has come to a complete slop for a
period of time. The last stop event start will be the time the threshold is crossed. A suggested threshold is when the
vehicle speed falls below 3.0 km/h (1.9 mph) for 15 secands or more. To prevent last stop events from being overwritten
due to the movement of the vehicle after an incident of interest, the last stop trigger cannot reoccur until the vehicle
speed reaches a speed of 24.0 km/h (14.9 mph) or more for a minimum of 6 seconds. The act of turning the ignition off
will not directly trigger a last stop event. See also the discussion in 3.2.2 regarding the last stop event buffer.

« Safety system trigger: Systems that are installed for control or driver alerts from safety systems should trigger an event
record, Recommended trigger signals from known systems are listed in Table 1:

Table 1 - Safety systems triggers

System Message Trigger
PGN 61483/SPN 4973
CN.Crash Type

ABS system PGN 61441/SPN 563 EBC1.ABSActive ABS active

Adaptive cruise
control/automated braking PGN 64964/SPN 2918 EBC5.XBR Active Control Mode | External brake request
PGN 65103/SPN 1819

Electronic stability control VDC1.¥YCBrakeControl = 1 PGN 65103/SPN 1818 Yaw control or roll over brake control
VDC1.ROPBrakeControl = 1

Safety restraint system Non-zero crash type

12



YV V .V V V V V V VYV VY

Header Data

Vehicle State

Antilock Braking System
Cruise Control System
Collision Warning
Automated Braking

Lane Departure Warning
Stability Control

Blind Spot

Occupant Safety Systems

J2728(1) - Data Elements (partial list)

Data Element Description Comment Use
Front axle, left wheel G PGN 65134 SPM 1592 (or PGN 65215 SPM 904 if HRW | Pre-event
Epeed ABS wheel based vehicle speed. Inot available) Post-event
Front axle, right wheel ] PGM 65134 SPN 1593 (or PGM 65215 SPN 904 if HRW | Pre-event
speed PR e Bt el e hot available) Post-event
Rear axie, left wheel : Pre-event
peed MBS wheel based vehicle speed. PGMN 65134 SPN 1594 Post-event
Rear axle, right wheel ' Pre-event
peed IWBS wheel based vehicle speed. PGM 65134 SPM 1585 Post-event

[State signal which indicates which
retarder torque mode is currently Pre-event
Petander lole mbde imenarating, limiting, or controlling OGN R0 SPHTHY Post-event
retarder torque.
Indicates the status of the swilch that is Pre-event
Erake status - parking jnstalled to detect whether or notthe  |PGN 65264 SPMN 70 Bost sient
parking brake has been applied.
Indicates the status of the switch that is
installied in brake system fo detect Biaaiant
Brake status - service  whether the service brake has been PGN 65264 SPM 597 Bost-aient
applied. This switch is usually used to
turn on the brake lamps.
N IRotational speed of the engine output Pre-event
Engine speed shaft PGHM 61444 SPN 190 Boat-avent
] IPercent of available engine torgue Pre-event
Engine load being generated P'GN 61444 SPN 513 Post-event
Indicates the status of the switch that is
! usually installed in or connected o the Pre-event
eAion salch clutch pedal to detect whether or not FON BoGt SEETs Post-event
the clutch pedal is depressed.
IBccelerator pedal IRatio of the throttle pedal opening Pre-event
osition {driver's operation) in percent P EASEENS) Post-event
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J2728(1) - Data Sampling Rate and Recording Duration

3.24 HVEDR Data Sampling and Write Rates

The HVEDR should sample and store its data elements to the event record at a minimum of 10 Hz, Recorded data rates of
10 Hz not only offer valuable insight into the vehicle's operating state surrounding an event, but also give insight into
vehicle-operator interaction during that time period. The minimum 10 Hz sampling rate is not intended to preclude devices
with higher sampling rates.

3.2.5 HVEDR Event Record Duration

The HVEDR must record data collected before and after the event trigger threshold is reached. For this reason, a pre-trigger
data buffer must continuously be writing to volatile memory all required data elements that are available prior to an event
record being triggered (i.e., event trigger criteria being met) in a continuously updating, first-in-first-out circular buffer.
Similarly, the instant an event trigger is reached, the HVEDR should immediately store the remainder of the record of
required HVEDR data elements for the remainder of the event as it is defined. By default, the HVEDR must provide a
minimum pre-event capacity of 15 seconds, with data written at a 10 Hz rate, and a minimum post-event trigger capacity of
15 seconds, for a total of minimum of 30 seconds of event-related data. The minimum pre- and post-event capacity is not
intended to preclude devices with greater capacity.

Many triggers can happen in an event. In order to avoid redundant data collection, further triggers that happen during a
post-trigger recording can be ignored if they happen before the last 5 seconds of the post-event capacity, as they should be
evident in the recorded data elements. Otherwise, a subsequent event should be starled to capture adequate post trigger
data.

14



HVEDR - GUIDELINES

GUIDELINES

HVEDR Access

Collaboration between OEMs and OEM-approved third-party diagnostic tool providers is encouraged.
This collaboration can lead to the development of a standardized imaging tool specifically designed for
HVEDRs, making data access more efficient and accessible across different commercial vehicle
manufacturers.

HVEDR Functionality Across Multiple OEM ECUs

To facilitate standardization, OEMs are encouraged to develop a programming algorithm that
consolidates HVEDR-type data to a single ECU. This approach can streamline data collection and
retrieval processes, making it easier to access comprehensive HVEDR data from commercial trucks
and buses.

HVEDR Survivability - Electrical Power Loss

To improve HVEDR survivability during electrical power loss, OEMSs are encouraged to develop
triggering algorithms that do not rely on a park brake application or a key-off signal to store data in
non-volatile memory. Additionally, OEMs should develop HVEDRs with integrated internal backup
power source solutions and devise appropriate strategies to preserve data in the event of an electrical
power loss. These measures would help ensure the availability of critical crash data even in challenging
circumstances.

15



HVEDR - GUIDELINES

GUIDELINES

HVEDR Survivability - Fire

Addressing the issue of data loss in post-collision fires is a topic that warrants discussion among OEMs
particularly within relevant platforms like the SAE J2728 Truck and Bus Event Data Recorder
Committee. By engaging in collaborative efforts, OEMs can contribute to developing effective
solutions and design strategies that mitigate the risk of data loss due to post-collision fires.

HVEDR Synchronized Timestamp

OEMs should adopt a synchronized common time clock across all recorded data in HVEDRs. By
implementing this approach, OEMs can ensure that incident-specific event data and DTC snapshots or
freeze frame records are accurately timestamped, facilitating a more comprehensive analysis and
understanding of the recorded events.

16



INTENDED USE - HVEDR BEST PRACTICES AND GUIDELINES

These guidelines are not intended to apply to vehicles equipped with a compliant Event Data Recorder
(EDR), irrespective of whether the vehicle exceeds the maximum Gross Vehicle Weight Rating (GVWR) of
3,855 kg stipulated in the regulation.

The HVEDR guidelines developed by Transport Canada primarily target OEM HVEDRs commonly found in
vehicles categorized as Class 3 through 8, which weigh over 4,536 kg (10,000 Ib) and are equipped with
either the SAE J1708/J1587 serial communications bus or the J1939 CAN communications bus.

17



SUMMARY

The HVEDR Best Practices have been created with the purpose of offering a structured
document that encompasses historical context, background information and an extensive

compilation of research on HVEDRs.

The data captured by these devices offer invaluable insights for diverse stakeholders. Ensuring
the standardization of HVEDRs is important as it promotes consistency in the data collected

from these devices.

SAE Recommended Practices for HVEDR event triggers, HVEDR data elements, and HVEDR data

sampling rates and recording duration should form the basis of consideration.

HVEDR designers should also consider the suggested guidelines on access, functionality across

multiple ECUs, survivability, and timestamp synchronization.
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Questions / Comments?

For more information contact:

Ibrahima Sow

Executive Director

Road Safety and Vehicle Regulations
Transport Canada
ibrahima.sow@tc.gc.ca

tel. +1.613.990.5397
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