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SeMIFOT SwedenrMichigan Field Operational Test

A Method project for the entire FOT methodology 1 —» 2 |— | 3
chain i 1

A Methods for design, technology and analysis in a-mie

scale FOT K

A Setting up a cooperation platform within SAFER
with ‘
University Of Michigan Transportation Research
Institute

A Scope =y
A 18 vehicles in the field for 6months (11 cars, 7 truck s——

A Focus on continuous data recording with: video (7
cameras),
CANDbus logging (50+ variables), eye/head tracking
(13 systems),
GPS, accelerometers, etc

A Analysis focus on a few hypothesis and methodologyﬁ
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Partners

Industry

AB Volvo

Autoliv

Lansférsdkringar

Saab Automobile

Scania

Test Site Sweden/
Lindholmen Science Park
Volvia

Volvo Car Corporation

Authority
Swedish Road Administration

Academy

Chalmers University of Technology

Swedish National Road and Transport Research
Institute (VTI)

Technical Research Institute of Sweden (SP)
University of Michigan Transportation Research

Institute (UMTRI)

Partly financed by

Michigan Department Of Transportation (MDOT)
Swedish Governmental Agency for Innovation
Systems (VINNOVA)
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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
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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
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Analysis tools

Direct database use/searching

Event identification

Synchronized data with video

Easy manual and automatic annotations

Id Type

Start Length

Text

0:06:43,000 | 0:00:12.000 | [added by Matiab]
01

C1453.144 0:00:07.219

1 m]

Add signal -

Signal ™

CAN_1Spd 8

CAN_fEngSpd 1886

CAN_iSpawhi | 30,82

CAN_sGex 1
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CAM_iBrkPrs 0

CAN_eDirlnd 0

GPS_Height 21

CAN_fSWing 26.9853

100 | [added by Matisb
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TripDate GFS_FicSaleites
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Trpbals GPS_Zone
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TrpData CAN_fSpd
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| (Refresh)

File
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Conflicts or accidents?

- One main interest with FOTSs is to study safety effects of in-
vehicle systems and preferably the result should be presented in
Ahard factso, i1 .e. accidents

A For a country such as Sweden even a very large fleet of 10,000
vehicles will only have 44 expected injury accidents per year.

AThus i We need to rely on other indicators such as conflicts,
incidents and crash relevant events

<> O




How to filter out and code crash relevant events:
Event triggers

100-car study | Teen driver | DDWS FOT NTDS
(Dingus et al., | study (Blanco et al., (Blanco et al.,
2006) (McGehee et| 2009) 2008)
al., 2007)
Lateral NO.7g N 0.55g
acceleration
Longitudinal *0.52¢ N 0.5¢g N0.35g NO0.2g
acceleration speedx 15 mph | speedx1 mp
NO.5g h
speed>X15 mph
Forward TTC X na 64SS K MPya oXSSa 03
report for report for report for
detailed detailed detailed
threshold threshold threshold
definition) definition) definition)
4» 9
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Event triggers SeMIFOT pilot study

- Longitudinal acceleration
A> | 5.5 m/s2| (&40.56 g) for VCC and
A>| 5 m/s2| (&40.51g) for Volvo and Sc
A 151 events were triggered using this criteria
- Lateral acceleration
A> | 4.5 m/s2| (&40.46) for VCC and
A> | 3.5 m/s2| (&40.36g) for Volvo a
A 5637 events were triggered using this criteria

- TTC < 1.5 s for all
Aln Hyd®nés (1987) initial grading
boundary between slight and serious conflicts.
A 62 events were triggered using this criteria

d S
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Coding of events

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

- The video segments coded are 20 seconds long i 10 seconds
before and 10 seconds after a trigger
A (if several triggers fall within the same time span i 10 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).
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Coding scheme

Basic info

A 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:
A Minor severity 0-3 (0 = no safety-relevant circumstance is present)
A Moderate severity 4-7
A High severity 8-10 (10 = life threatening event)
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Coding scheme - Event severity categorization

|
\/
Irrelevant event: No safety-relevant circumstance is present. f\

-> stop coding here [
Non-conflict: Any circumstance that increases the level of risk associated with driving, but does not result in any/bf the

events defined below.
Examples include: driver control error without proximal hazards being present; driver judgment error such ag unsafe

tailgating or excessive speed; or cases in which drivers are distracted to an unsafe level. f,

-> stop coding here \
Tirestrike:t A tire strike i s when contact occurs with tée vehicl

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 torany other \

vehicle, pedestrian, cyclist, animal or object where, due to apparent unawareness on the part of the dr;\/er there is no
avoidance maneuver or response.

Crash-relevant conflict: Any circumstance where the subject vehicle performs an evasive maneuver to ay0|d a crash ,
with another vehicle, pedestrian, cyclist, animal or object. |

Near-crash: Any circumstance that requires a rapid evasive maneuver with another vehicle, pedestrian, q{yclrst animal or
objects. A rapid evasive manoeuvre is defined as steering, braking, accelerating, or any combrnatlorlfr of control inputs
t hat approaches the I imits of the vehiclebdbs [capabilitié€

Crash i _non-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 1 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 ob ect on or off the
roadway Includes crashes that are police- reported r /

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 objéct on
or off the roadway. Deploys airbag and/or injuries someone inside or outside the subject vehicle. \
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Inter-rater reliability

- Crash proximity
A Total match for the 0 severity, i.e. no hazard
A No match for the other events

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

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

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

A Between 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).
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Conclusions

- Triggers need to be refined
A Too many false positive
A No info on missed positive

- Inter-rater reliability must be improved
A More training could be a solution
O More work on validating low severity events must be done

Next steps

0 Optimisation of trigger parameters and adjusting them for individual
variation

0 Developing continuous event severity scales
0 Look at statistical approaches

0 Validation/justification of low severity events
0 Visual behaviour as crash predictors
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