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ABackground and updated collision data
ATrack testing of VRU warning systems

AField operational test (FOT) of warning systems



VRU Task Force

AVRUs are at significant risk when they are involved in
collisions with large commercial vehicles.

APressures to mandate side guards.

Aln Sept 2016, the Minister of Transport, announced a new

task force to discuss safety measures to reduce injuries
and fatalities involving cyclists, pedestrians and heavy
trucks.

AThe task force, established through the Canadian Council
of Motor Transport Administrators, will explore cameras,
sensor systems, side guards, as well as educational
safety and awareness programs.

ATransport Canada would also examine the benefits of
sensors to reduce collisions between V R U 0 s heavy d
trucks.




Updated Canada VRU collision data

AYearly average (2012015)

APrevious data used posted speed limit as filter (<40km/h) but most turninc
maneuvers are below the posted speed limit.
APosted speed limit in Canada is 50km/h in most urban settingsita was being
excluded

AUsed estimated collision speed from police report and added occurrences
of serious injuries

Vehicle maneuver (VRUO5 (VRUO5 Cyclist serious
fatalit data fatalit data injur injur
0 0 0

104 476
Straight ahead 1.4 0 9.4 4 20 55.6

Left turn* (driver side) 0 0 11.2 1 13.6 74.4

Right turn* (opposite drive 1.2 0 4 0 13.4 23.4

side)
* Where estimated collision speed is <40km/h



Updated Canada VRU data

AEstimated collision speed is not available for many collisions and
numbers are Iiker under represented.

Fatalities Specified Fatalities Specified
Straight 29.2 130

2 2 30.8 18.6
5.6 4.2 10.4 6.4

ALT 6S NBRAAUNAROGDzUS UKS dab2 aLISSR
speeds, the <40km/h values become:

Fatalltles Fatalities
26.6 166.5
ahead

(0-2) 47.5 28.3 206.8
4.8 41.9 10.4 54.4




Investigations of Heavy Vehicle Collisions with VRU since 2005

The data from the in-depth collision investigations highlight a
number of common characteristics and issues:

A A wide variety of vehicle-types, with both cab-forward and
conventional cab designs, were involved,

A Every vehicle, with few exceptions, had mirrors systems that
exceeded those required by CMVSS 111, however blind spots still
exist;

A The incidents typically involved a low speed turning manoeuvre;

A The majority of collisions occurred in daylight at urban
Intersections during clear weather conditions;

A The VRU was frequently located in, or near, a crosswalk, or was
at an unmarked crosswalk.




Data Summary: Observations

A The first point of contact with the VRU was commonly the front or
right side of the vehicle;

A The VRU was almost always run over and fatally injured:;

A Low side ground clearance and closed-in sides does not guarantee
the safety of VRUSs, especially in the common, right-turn collision
configurations;

A Drivers were not aware that their vehicle had struck a VRU until after |
the incident when drivers noticed something unusual or were alerted  §
by other motorists or VRUS;

A A number of VRUSs displayed a lack of situational awareness and/or
Inattention.

The above suggests that commercial vehicle drivers need assistance in detecting VRUSs in close
proximity to the vehicle. Countermeasures should be examined to improve both direct and
indirect visibility in combination with detection systems that alert drivers to VRUS.




Part 1: Track Testing

AEvaluated available sensor technologies to address blind spot
risks on heavy venhicles (10 scenarios with 350 total tests).

A3D scan of test truck to measure and visualize blind spots

Sensors/ Systems tested
Image recognition (vehicles and VRUS)

Image recognition (cyclist detection only)

Camera 360 degree

Radar & Camera (activated by turn signal)

Ultrasonic proximity sensors
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Scenario

Schematic

Kinematics

Collision Scenarios

#1 i Vtruck = 10 km/h Determine whether the warning system will warn the driver of a pedestrian
| Vped=5km/h crossing the street during a right turn. For this scenario, the dummy is standing
— Impact zone =50% | o, the corner and the point of contact would be 50% of the front of the right
EPTa front of truck turning vehicle. The dummy is travelling north starting at the south east corner
EPTc at walking speed. The vehicle is coming from the south and turning right (east)
EBT at 10 km/h
#2 :r Vtruck = 10 km/h Determine whether the warning system will warn the driver of a pedestrian
EPTal ——--- ! —1 T"PEd =3 kmf_h crossing the street during a right turn. For this scenario, the dummy is standing
EPTcl —1 rrm_ ’_T'F'EEF Zone = on the corner and the point of contact will be behind the front wheel of the right
EBT {i "ghlt side of truck, | trning vehicle. The dummy is travelling north starting at the south east corner
behind front wheel | .+ \yalking speed. The vehicle is coming from the south and turning right (east)
at 10 km/h.
#3 i, ﬁl Vtruck = 10 km/h Determine whether the warning system will warn the driver of a pedestrian
=T | Vped =5 km/h crossing across the street during a right turn. For this scenario, the dummy is
EPTa " | Impact zone = 25%

front of truck (left
corner

standing on the corner and the point of contact will be the first 25% of the front
of the vehicle. The dummy is travelling south starting on the north east corner

at walking speed. The vehicle is coming from the south and turning right (east)
at 10 km/h.




EPTa

EBT

EPTa

EPTa

EBT

EPTa

EBT



