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� Canadian Naturalistic Driving 
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SafeMiles

Description/Methodology

� Rewarding Safe driving

� Modelled after the Dutch Belonitor FOT
� Two driving behaviours monitored: speed and followi ng 

distance

� On-board equipment includes an integrated display, digital 
speed map, GPS receiver, a vehicle diagnostic instr ument, a 
wireless transmitter, SD memory card, connection to  OBDII, 
and radar

� Feedback provided by four icons and LED that show w hether 
driving is compliant

SafeMiles In-vehicle display and 
radar



Display Feedback

Description/Methodology

� Speed and distance are assessed every second and on e 
“good driving” point is earned for every 15 seconds when 
both speed and headway are compliant

� Points are displayed when stopped or when the engin e is 
turned off

� Trip data transmitted wirelessly when the engine is  turned 
off

� Accumulated points can be redeemed for rewards (goo ds 
and services)

� Website provides information to participants on the ir 
behaviour, fuel consumption, points accumulation an d 
reward redemption

� 4 month trial: 2 weeks baseline, 12 weeks feedback/ rewards, 
2 weeks post-baseline

� 42 participants (vehicles)
� 23 males/19 females (ages 20-62)



Data collection

� 4 questionnaires administered: for recruitment, end  of 
baseline, end of feedback/reward, end of post-
baseline/equipment removal

� Data includes:
� driving time
� kilometres driven within/outside map coverage area
� kilometres under/over speed limit
� average speed, highest speed
� kilometres with feedback for speed/following distan ce
� number of abrupt decelerations
� kilometres with following distance above/below pres et headway
� kilometres without a preceding car
� average following time
� mass air flow

Data Analyses

� Speed, following distance, combined compliance duri ng 
baseline, feedback/reward, post-baseline

� Compliance by gender and age group
� Weekday vs weekend compliance
� Daytime vs nighttime compliance
� Average fuel consumption for compliant/non-complian t 

driving
� Congestion, road conditions effects
� Compliance/fuel consumption rates for aggressive vs  non-

aggressive drivers
� Relationship between attitudes (questionnaires) and  

behaviour (FOT)
� Safety benefits (reductions in collisions, fataliti es)



Issues

� Vehicles excluded because of requirement for 
MAF for fuel consumption calculations (major)

� also excluded vehicles with passivated 
windshields (interference with GPS reception) 
(minor)

� Problems still discovered during installations 
(vehicles with no MAF, hardware compatibility)

� Errors in digital map

Backing Aid Study

Background
� In the United States, backing incidents are estimat ed to cause 

approximately 183 deaths and 7,000 injuries per yea r (@@@@18 
deaths, 700 injuries in Canada) (NHTSA, 2006)

� Today, larger vehicle types (SUVs and mini-vans) ar e very 
popular with families

� While providing good ‘far’ forward visibility from t he driver’s 
seat, these vehicles allow limited visibility to th e rear and 
sides (and ‘close’ front)

� Popularity of these vehicles, combined with aging p opulation, 
could increase frequency and severity of backover i ncidents



Backing aids

• Use sensors to detect 
objects behind vehicle 
and provide auditory 
warning to driver 

• Can also be vision-based (camera, no 
warnings)

While backing aids are intended to improve 
safety, they may have unexpected, negative 
effects:
� Over-reliance, loss of skill

� Misuse
� Changes in backing behaviour (e.g., glances to mirr ors, 

shoulder checks, speed, performance, response to 
unexpected event)

Questions



Backing aids study design

� 45 participants (25-60 years)
� Two types of backing aid (camera vs. radar), and two 

different camera systems (dashboard vs. rearview 
mirror)

� Backing aids installed on participants’ own vehicles  
for 8 weeks; backing manoeuvres assessed pre- and 
post-test 

� Participants also kept a daily diary of their 
experience parking.

� Study was completed in August 2009. 

Pre- and post-test backing manoeuvres

� Drivers performed a series of backing 
manoeuvres both without, and with, backing 
aid; 

� Perpendicular backing into a parking ‘space’

� Extended backing manoeuvre

� Dependent variables:
� # of shoulder checks

� # of glances to mirrors
� Glance duration

� Backing speed (‘time-to-park’)

� Parking performance / accuracy
� Reaction time to an unexpected object



Canadian Naturalistic Driving Study (CNDS)

� Will capture detailed unobtrusive data on driving behaviour and 
the interaction of driver, vehicle & environment over an extended 
period of time.

� Primary focus will be on rural driving environments (55% of 
fatalities occur on rural roads in Canada)

� Associated with the Strategic Highway ResearchProgram (SHRP 2) 
program in the US - same methods and data acquisition system.

� Two Canadian sites of 150 instrumented vehicles over an 18 month 
period.

� Data collection is expected to start before 2011. 

� Many of the same issues as SHRP2 – ethics, privacy, data storage, 
contractors, analysis and analysis tools.


