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ÁMethod project for the entire FOT methodology 
chain
ÁMethods for design, technology and analysis in a mid-

scale FOT
ÁSetting up a cooperation platform within SAFER and 

with
University Of Michigan Transportation Research 
Institute

ÁScope
Á18 vehicles in the field for 6months (11 cars, 7 trucks)
ÁFocus on continuous data recording with: video (7 

cameras),
CAN-bus logging (50+ variables), eye/head tracking 
(13 systems),
GPS, accelerometers, etc
ÁAnalysis focus on a few hypothesis and methodology

SAFER Goals Phase #1 071220
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Some SeMiFOT Goals

To further develop the Naturalistic FOT method into a powerful tool for 
a) accident research, and b) evaluation of safety, efficiency, and usage & 
acceptance, and c) countermeasure innovation and development. 

To verify the Naturalistic FOT methodology at an intermediate scale, at a 
larger scale than TSS FOT, and a smaller scale than EuroFOT.

To achieve a close cooperation between Swedish and Michigan partners



Data Currently at SAFER

SeMiFOT Current status:

4 trucks: 2 Volvo Trucks, 2 Scania

13 Cars: 3 SAABs, 8 Volvo Cars, 2 Autoliv cars

~40+ drivers

Several months of data per vehicle

About 4000 hours of data

Video

Data



Analysis tools

ǒDirect database use/searching

ǒEvent identification

ǒSynchronized data with video

ǒEasy manual and automatic annotations



Conflicts or accidents?

·One main interest with FOTs is to study safety effects of in-

vehicle systems and preferably the result should be presented in 

ñhard factsò, i.e. accidents and incidents.

ÁFor a country such as Sweden even a very large fleet of 10,000 

vehicles will only have 44 expected injury accidents per year.

ÁThus ïWe need to rely on other indicators such as conflicts, 

incidents and crash relevant events



How to filter out and code crash relevant events:

Event triggers

100-car study
(Dingus et al., 
2006)

Teen driver 
study 
(McGehee et 
al., 2007)

DDWS FOT
(Blanco et al., 
2009)

NTDS
(Blanco et al., 
2008)

Lateral 
acceleration

Ñ0.7g Ñ0.55g

Longitudinal 
acceleration 

Җ -0.52g Ñ0.5g Ñ0.35g 
speedҗ15 mph
Ñ0.5g 
speedҖ15 mph

Ñ0.2g 
speedҗ1 mp
h

Forward TTC Җ пǎ όǎŜŜ 
report for 
detailed 
threshold 
definition)

Җ мΦуǎ όǎŜŜ 
report for 
detailed 
threshold 
definition)

Җ нǎ όǎŜŜ 
report for 
detailed 
threshold 
definition)



Event triggers SeMiFOT pilot study

·Longitudinal acceleration

Á> |5.5 m/s2| (å0.56 g) for VCC and SAAB (cars)

Á>|5 m/s2| (å0.51g) for Volvo and Scania (trucks)

Å151 events were triggered using this criteria

·Lateral acceleration 

Á> |4.5 m/s2| (å0.46) for VCC and SAAB

Á> |3.5 m/s2| (å0.36g) for Volvo and Scania

Å5637 events were triggered using this criteria

·TTC < 1.5 s for all

ÁIn Hyd®nôs (1987) initial grading of severity 1.5 was used to define the 

boundary between slight and serious conflicts.

Å62 events were triggered using this criteria



Coding of events

·Manual video reviews of events are coded based on a scheme

·The video segments coded are 20 seconds long ï10 seconds 

before and 10 seconds after a trigger 

Á(if several triggers fall within the same time span ï10 seconds before 

the fist and 10 seconds after the last trigger). 

·The reviews are only be based on video, no other signals was 

shown to the reviewer and he/she was not noticed about the 

trigger type.

·There will be three video reviewers working independently. The 

reviewers gather the information in a prepared Excel sheet. After 

the manual coding the scores of the reviewers was compared (to 

measure inter-rater reliability).



Coding scheme

·Basic info
Á Event ID, Vehicle ID, Trip ID, Driver ID, Event date, Event time, Phase 

(baseline/treatment), Trigger type

·Crash proximity (a number from 0 to 10, where:

Á Minor severity 0-3 (0 = no safety-relevant circumstance is present)

Á Moderate severity 4-7

Á High severity 8-10 (10 = life threatening event) 



Coding scheme - Event severity categorization

Irrelevant event: No safety-relevant circumstance is present. 
-> stop coding here

Non-conflict: Any circumstance that increases the level of risk associated with driving, but does not result in any of the 
events defined below. 
Examples include: driver control error without proximal hazards being present; driver judgment error such as unsafe 
tailgating or excessive speed; or cases in which drivers are distracted to an unsafe level.
-> stop coding here

Tire strike: A tire strike is when contact occurs with the vehicleôs tire only and no damage occurs (e.g. the vehicle is 
making a right turn at an intersection and runs over the sidewalk/kerb with a tire, or hitting a bump/pothole in the 
roadway).

Proximity conflict: Any circumstance resulting in an extraordinarily close proximity of the subject vehicle to any other 
vehicle, pedestrian, cyclist, animal or object where, due to apparent unawareness on the part of the driver, there is no 
avoidance maneuver or response.

Crash-relevant conflict: Any circumstance where the subject vehicle performs an evasive maneuver to avoid a crash 
with another vehicle, pedestrian, cyclist, animal or object.

Near-crash: Any circumstance that requires a rapid evasive maneuver with another vehicle, pedestrian, cyclist, animal or 
objects. A rapid evasive manoeuvre is defined as steering, braking, accelerating, or any combination of control inputs 
that approaches the limits of the vehicleôs capabilities.

Crash ïnon-police-reported, property damage only: Any contact between the subject vehicle and an object, either 
moving or fixed, at any speed. Includes other vehicles, pedestrians, cyclists, animals, roadside barriers or object on 
or off the roadway. Includes low-g crashes that are not police-reported.

Crash ïpolice-reported, property damage only: Any contact between the subject vehicle and an object, either moving 
or fixed, at any speed. Includes other vehicles, pedestrians, cyclists, animals, roadside barriers or object on or off the 
roadway. Includes crashes that are police-reported.

Police-reported, air-bag deployment and/or injury: Harsh contact between the subject vehicle and an object, either 
moving or fixed, at any speed. Includes other vehicles, pedestrians, cyclists, animals, roadside barriers or object on 
or off the roadway. Deploys airbag and/or injuries someone inside or outside the subject vehicle.



Inter-rater reliability

·Crash proximity

ÁTotal match for the 0 severity, i.e. no hazard

ÁNo match for the other events

·Event severity Inter-rater reliability analysis using the Kappa* 
statistic

ÁBetween reviewer 1 and 2 inter-rater reliability was found to be Kappa 
= 0.58 (p < 0.001)

ÁBetween reviewer 1 and 3 inter-rater reliability was found to be Kappa 
= 0.57 (p < 0.001)

ÁBetween reviewer 2 and 3 inter-rater reliability was found to be Kappa 
= 0.68 (p < 0.001)

*Kappa is dependent on the number of categories and therefore an inter-rater reliability analysis 
was only made for the event severity categories. As a rule of thumb values of Kappa from 0.41 to 
0.60 are considered moderate, 0.61 to 0.80 good, and 0.81-1.00 very good (Altman, 1991).



Conclusions

·Triggers need to be refined

ÁToo many false positive

ÁNo info on missed positive

·Inter-rater reliability must be improved

ÁMore training could be a solution

ǒMore work on validating low severity events must be done

Next steps
ǒOptimisation of trigger parameters and adjusting them for individual 

variation

ǒDeveloping continuous event severity scales

ǒLook at statistical approaches

ǒValidation/justification of low severity events

ǒVisual behaviour as crash predictors


