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Introduction

ÅCollison avoidance safety feature: Pedestrian detection systems with 
automatic emergency braking (P-AEB) 

ÅComparisons are needed to assess these technologies and provide 
data and justification for design improvements. 

ÅFactors such as lighting, vehicle body type, collision configuration, 
impact speed, VRU age and VRU pre-crash actions.



Objective

To compare real world fatal VRU crashes with the 
design criteria of current P-AEB systems on a cohort of 
fatal pediatric pedestrian and cyclist collisions in 
Ontario 
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Results
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Pediatric VRU Summary

Pedestrian Cyclist

2013 –2021 (≤ 17 years): 48 VRUs (38 pedestrians and 10 cyclists)*

*approximately 80% of Ontario pediatric VRU motor vehicle collision fatalities in the 2013 to 2021 period, as complete data were not available for the most recent years.

Conditions Setting (n, %)

Area Urban (n=34, 71%)

Weather Clear (n=46, 96%)

Road Surface Dry (n=44, 92%)

Lighting Daylight (n=31, 65%) 

Occurrence Intersections (n=19, 40%) 

Age Group ≤ 14 years 
(Child)

15 - 17 years 
(Adolescent)

Pedestrian 27 11

Cyclist 7 3

Total 34 14
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Results
The most common pre-crash 

action was going ahead or 

travelling forward (n=31, 65%) 

which occurred in 19 of the non-

runover cases (90%) and 12 of 

the runover cases (44%) 



Results

The most common 

pre-crash action 

was crossing with 

the right of way 

(n=13, 27%) all 

involving children 

aged 14 years and 

under. 



2013 –2018: there were 25 pediatric (0 –14 years) pedestrian deaths in Ontario

Results



Waddellôs Triad:

1) Fractured Femoral Shaft

2) Intra-thoracic or Intra-abdominal Injuries

3) Contralateral Head Injury

Original Waddellôs Triad:

1) Injury about the knee

2) Injury to the hip or pelvis 

3) Craniocerebral injury

Waddell JP, Drucker WR. Occult injuries in pedestrian accidents. 
J Trauma. 1971;11(10):844–52.
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Significance

ÅFatal pediatric collisions (≤14 years) almost always occurred in lighted 
conditions and typically involved low speeds and runover.

ÅLarge vehicles played a major role in the LSVRO collisions.

ÅCurrent technology P-AEB collision avoidance systems may have been 
effective.

ÅCollisions with turning vehicles were common. 



Limitations

ÅThe mannequins used in NCAP and Euro-NCAP testing. 

ÅThe higher potential for false positive detections in turning collisions 
with current technology systems are of concern.

ÅPredicting the effectiveness of future ADAS systems is difficult as their 
field performance characteristics are rapidly changing. 
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