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SCope of the preblem

« Nationally, SVROR account
for 28.9% of fatalities
(Neumann et al, 2003)

related to lane departure

« 39% of lowa’s fatal crashe 4
are single-vehicle
ROR crashes

Center for Transportation Research and Education at
ISU and University of lowa




Research Objectives

« Analyze ROR' crashes using data from existing
naturalistic driving studies and other sources

« Develop analytical tools for use In full scale In-
vehicle drving| study to answer research

guestions related to road departure

« Provide feedback te improve full scale
naturalistic driving study data collection and
analysis and mobile mapping data collection so
that road departures can be fully addressed

Center for Transportation Research and Education at
ISU and University of lowa




Datasets

« VITI100-Car Naturalistic Study:
= Virginia road database

« Virginia crash database | ™%
= Aerial imagerny

-~

« UMTRI Field Tests

= Michigan road database

= Michigan crash database

« Aerial imagery ﬂ

« University of lowa Naturalistic Studyaor Teenage DHVers
« |lowa DOT Crashs Database

« |lowa DOT Geographic Information Management System
(GIMS) Roadway Database

- FARS

Center for Transportation Research and Education at
ISU and University of lowa




& Research QuesHOTTSAESHInliEiik4T)
« Evaluate and guantify. relatioNSpsCvee:
driver behavior, roadway, environmental;and.. S
vehicle factors for pre-ranad post-r?ﬁ
departures
= What readway, environmental, drver, and veh Qi

factors lead to road departures

moun Rural single vehicle run-

and/mu Irt/oi gravel -

Do (Slan ng/moving) off-road crashes in lowa
by pavement surface
condition (2005 crash
data)

Center for Transportation Research and Education at
ISU and University of lowa




SUummarized Resgarch
Question;

Once a vehicle initially leaves tii
oW Ao roadway, ERVIreNMEen
driver factors Influence subseof HEEve

the roadway.

\What factors led to positive rather than
negative eutcomes




SVROR
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Summarized Research
Questions

=« Cana meaningful relationship between crash
surregates and crashes/near crashes be
developed?

Center for Transportation Research and Education at
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Analysis Plan

1. Single vehicle fixed object

« Define crash

SuUrregates

= Non-departure lateral
drift

= Non-conflict road
departure

= Road departure conflict
Surrogate depends on potential hazard

= Road departure crash e e ollision

Time to lane departure
Time to hazard (on-coming vehicle,
adverse slope, fixed object)

Center for Transportation Research and Education at
ISU and University of lowa




Vehicle trace of non-departure lateral
drift (Data source: UMTRI)

Distance traveled |mj

'|W|"'".""' e Vehicle trace of Non-conflict road
L/ departure (Data source: UMTRI)

Lateral Displacemant (m)

« Define kinematic signatures for
eachi surrogate

= [ ateral acceleration, forward
acceleration, speed, brake,

= Develop algorithm to flag
Incidents

Lateral displacement (m)

Distance traveled (m)

Center for Transportation Research and Education at
ISU and University of lowa




distance to right lane edge (m) lateral acceleration (m/s2)

lateral speed (m/s); yaw rate (degrees/second)

Distribution of Vehicle Activity (Data source: UMTRI)

Center for Transportation Research and Education at
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Select exposure-based risk
varianles

AV
« Driver VM
* [nduced exposure

« Jraffic operation; from naturalistic driving
study data
= Level of service
= Headway
= [raffic density

Center for Transportation Research and Education at
ISU and University of lowa




Developr Analytical Tool to Extract
\arianles

) Road Departure event Trap(RDET). Heading(degree) =192.4803
Fle Edt View Insert Too

-- = rollrate[dps], Accg=-0.1375

AccY[ftps]

Roll[degree]
Lateral Speed(Y)[MPH]

yawrate[dps] -- = car centreline

Accg=0.094247

AccX[ftps]

40.5 £l .5

Start/End Event Store_data

Center for Transportation Research and Education at
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EXtract Independent varables

Driver *« Environmental

= Dnver distraction = Source of information
« Conversation, grooming, cell « Naturalistic driving
phone use, eating, drinking, study video
smoking « Meteorological data

« Time into trip _ = Potential variables
« 06 of time or number of time « Presence of lighting

driver glances away, amount of

time or number of times driver * Roadway surface

engages in non-driving condition
behaviors « Weather

o Aggressweness

« 0% of time driver exceeds speed
limit by a certain threshold

Number of hard braking or hard
acceleration

Headway—example: percent time
spent following at certain distance

Aggressweness Indices Center for Transportation Research and Education at

ISU and University of lowa




EXtract Independent variables

« Readway

= Seurce of iInfermation
« Roadway data files
« Naturalistic driving study video

s Potential variables

« Characteristics ofi horizontal curves (degree of curve, length
ofi curve, etc)

« Shoulder characteristics (type, width, condition)

« Roadway cross-section (lane width, type and presence of
medians, etc)

« Pavement markings and signings
* Rumble strips

« Sight distance

« Number of access points

Center for Transportation Research and Education at
ISU and University of lowa




LeftLaneEdge
= LeftWheelLocation
= RightWheelLocation
RightLaneEdge

Event Event
begin end

Center for Transportation Research and Education at
ISU and University of lowa




Develop statistical models of
ielationsnips

« For each specific research guestion
= Determine feasibility ofi extracting data

= Determine sample size needed to answer
guestion

« Address limitations In data
= Address sample size limitations

= Make recommendations for full-scale In-
vehicle field study

Center for Transportation Research and Education at
ISU and University of lowa




Example: What is the relationship between vehicle speed and safe
curve speed (posted/advisory curve speed) and crash risk?

feasible is it to measure curve
radius and estimate safe curve speed

S— A if gBsted/advisory speed is not avail
' ™. Begin eV&nt oo Y '

i 2
(speed 45.6 mph) be? Other related variables®

| 3
How many “normal” events are ™
necessary?

How many conflict/near- crash/crash |

' I
End event » events are necessary’? i
I

(speed 48.9 mph) \,’\‘
Y




[Develop statistical models of relatienships

« Statistical model to assess
probahility asseciated with
each possible categony as a
function ofi driver, vehicle,
road and envirenment
attributes.

s Generalized linear model,
Bayesian, etc

= Account for correlations
between observations on the
same subject

= Account for confounders that
can obscure the effect of a
driver, vehicle, road or
environmental factor on the
probability of an event.

= Apply model diagnostics

Center for Transportation Research and Education at
ISU and University of lowa




Develop statistical models of
ielationsnips

* Develop teols that they can be applied to
full-scale

Center for Transportation Research and Education at
ISU and University of lowa




Questions?




