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Naturalistic Data Collection

A Collecting driver behavior and performance
data in a naturalistic environment
A Examples:

d As light vehicle drivers commute to/from work
(e.g., 108Car Study)

d As truck drivers operate their vehicles on
revenueproducing runs (e.g., Sleeper Berth
Study, Local/Short Haul Study)

A High validity
A Low control
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a

A Precise knowledge
about crash risk

A Information about

important

circumstances and

scenarios that lead

to crashes

A Proactive

A Provides
important ordinal
crash risk info

Large - Scale Pseudo
Naturalistic Data
Collection

AfiNatural o drivey

A Detailed pre-crash/crash info
ADistraction
AFatigue
AAggressive driving
ADriver errors
Avehicle dynamics

A Potential validation of

behavi o

Empirical Data
Collection

Epidemiological
Data Collection

A Reactive surrogate measures A Imprecise, relies on

A Very limited unproven safety
pre-crash surrogate
information A Experimental

situations modify
driver behavior




Data Collection/Approeach

A Normal, revenueproducing deliveries

A ClassA CDL drivers

A Instrumented Trucks

A Continuousdata collection

A 4 to 16 wks of data per driver

A Driving performance

A Kinematic and 5 video channels
A Sleep/Wake (Actigraph) ,
A PsychomotorVigilance Test (PVIE :

A Activities during oroff-duty

iortation with Technology




Data collection system box
under passenger

2 I;
4 il

Data collection system box

Rearward Camera

Face & Forward Cameras




Finding - Safety (Critical Events

A How are SCEidentified?

A Sample event triggers

d Longitudinal Acceleration

o Time-to-Collision

o Swerve

d Lane Deviations

o Critical Incident Button

d Analyst Identified
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Data Coding

A Data Directory

o Used classification categories found in GES,
FARSL.TCCS and other databases

o Listed all relevant variables, for example:
A Weather
A Road type
A Traffic density
A Event contributing factors
A Other factors of interest
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Safety Critical Events

A 3Types A NearCrash
A Crashes A Any circumstance that requires
A Nearcrashes a rapid, evasive maneuver (e.g

hard braking, steering) by the
subject vehicle or any other
A Crash vehicle, pedestrian, cyclist, or

A Contact with an object, either animal, in order to avoid a crasl
moving or fixed, at any speed A CrashRelevant Conflict

Aél ess severe e
as compared to NeaCrash

A Crashrelevant Conflicts
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Driver-Distraction in . Commercial
Vehicle Operations
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Project Objectives

A Characterize safety -critical events and baseline
epochs (non-events) that were recorded in the Drowsy
Driver Warning System Field Operational Test (DDWS
FOT) and Naturalistic Truck Driving Study (NTDS)

A Focused on identifying driver tasks

A Secondary tasks: related to the driving task (e.g., turn -signal
use, checking mirrors, checking speedometer, etc.)

A Tertiary tasks: not related to the driving task (e.g., talking on
a cell phone, interacting with dispatching device, eating, etc.)

A Classify driver inattention by conducting eye glance
analysis
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Texting Truck Driver Arrested After Hitting School Bus

April 08, 2009 1:35 AM
JACKSONVILLE, Fl.

Seven months after a school bus erupted mto flames, killing one student aboard, the driver of an 18-wheeler that caused the
crash has fmally been amrested.

30-year-old Remaldo Gonzales tumed himself mto the Flonida Highway Patrol today. He was booked in the Manon County
a1l m Ocala, Florida charged with vehicular homicide and reckless dniving with serious bodily mjury. Gonzales admitted he
was text messaging just minutes before he slammed mto the stopped school bus with his 18-wheeler.

Engineer Apparently Sent Text Message Before Crash
Federal Investigators Say They Will Seek Cell Phone Records Of Teens & Train Engineer

Sep 14, 2008 11:42 am US/Pacific
CHATSWORTH, Cakf. (CBS)

Metrolink officials Saturday put the blame squarely on the engmeer of the train for the deadly crash that has claimed
at least 25 hves. They say he ran ared Light.

One minute before the deadliest crash m Metrolink history, one teen said he received a text message on his cell phone
from the engineer, whom the teens identified as Robert Sanchez.

The text was bnef, "Just two Imes", reported KCAL 9 and CBS 2 reporter Knstine Lazar, exclusively.
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Official: Trolley driver in crash texting

Published: May 8, 2009 at 11:28 PM

BOSTON, May 8 (UPI) -- The driver of a trolley that rear-ended another one Friday, injuning dozens of
commuters, was texting just before the crash, an official said.

Daniel Graubaskas, general manager of the Massachusetts Bay Transportation Authority, said the stationary
trolley had stopped at a red Light as it headed west from the Government Center station, WCVB-TV reported.
The dnver of the moving train, a 24-year-old who had been m the job for 22 months, broke his wrist in the crash.

Some passengers were trapped under the wreckage, The Boston Globe reported, and rescue workers had to use
chainsaws to free them. At least 49 people were sent to local hospitals with myuries that meluded cuts, bruzses
and broken bones.

1 in 4 Americans is texting while driving: poll

May 20 11:46 AM US/Easterm

In the United States, where drving while using telephones without hands-free adaptor kits and texting at the
wheel are not widely 1llegal, one m four people confesses to texting and drving, a survey found Wednesday.
"We often like to say 26 percent of people admit to drving while textimg. We are sure that underestimates the
problem " said Dave Grannan, of Vingo, 2 mobile voice application company that polled 4.800 people.
Vlngo says it 1s the mventor of "voice user mterface” technology allowing people to "control their mobile
phones with the power of voice" mstead of punchmmg buttons. The company said the poll has a plus or mimms
1.41 percent sampling error.
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Background

A 41,059 people were killed in 2007 in road

crashes
A 12% involved large trucks
A 9% were attributed to driver inattention (LTCCS, 2005)

A Police accident reports are limited because
data is retrieved after the fact

A Drivers may not remember details or may be hesitant tc
report; therefore, distractiorrelated crashes are thought
to be underreported.
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What Is Driver Distraction?

A Driver distraction may be defined In
many ways:
Adbmi sall ocated attentionod

Abany activity that takes
from the task of drivingd¢

Absomet hing that distract
prevents concentrationsbo

Adbattenti on @gdriving relatedactidty, n o
typically to the detri me
(1ISO, 2004)
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Driver Distraction Continued

A Pettitt, Burnett, and Stevens (2005)

A Impact on the driving task

A Agent secondary/tertiary task

A Mechanismcompels driver to shift attention

A Type- compromising visual, cognitive, etc. functioning

A Hanowski et al. (2001)

A Inattention + Critical Incident = Distraction
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Overview of Naturalistic Truck
Studies

DDWS FOT

A Naturalistic data collection study in which data were collected for
18 months from 103 drivers
A Participated for an average of 12 weeks

A 2.2 million miles of driving

A The purpose of the DDWS FOT was to evaluate the Driver Fatigue
Monitor (DFM) developed by Attention Technologies, Inc.

a
. W
/
‘
! [

NTDS

A Naturalistic data collection study in which
data were collected for 18 months from

100 drivers _ 7 - ?
A Participated for an average of 4 weeks P 2 o° ‘
A 735’000 mlles Of drIVIng ,l _Over—the—ShouIder Left Mirror
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Filtered Data - Set

A Trigger thresholds produced a total of 4,452

safetycritical events
I 21 crashes

I 197 neaicrashes

I 3,019 crashrelevant conflicts

I 1,215 unintentional lane deviations

A 19,888 baseline epochs (normal driving)
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Video Review

A All safetycritical events and baseline epochs were reviewed

A Determination made as to what driver was doing just prior to
event onset (e.g., when lead vehicle began to brake)

A Some events and baseline epochs involved drivers engaged in
secondary and/or tertiary tasks

A Tertiary tasks loken down into complex, moderate, and simple (Klauer, 2006)

A Safetycritical events and baseline epochs that had an associat
secondary or tertiary task were analyzed in detall
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Data Analysis'Methods

A Odds Ratio dthe possibility of some outcome (e.g.,
a crash) occurring when comparing the presence of
a condition (e.g., CB use)

A Population Attributable Risk dthe incidence of a
disease (I.e., a crash) in the population that would
be eliminated if exposure were eliminated

A That is, if the PAR for eating while driving were 5%, then
there would be 5% fewer crashes if eating while driving
never occurred
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Odds Ratio Calculations

A Odds Ratiodway of comparing the odds of some outcome (e.g., a
crash) occurring given the presence of some predictor factor,
condition, or classification

ACompari son of the presence of a c

absence
L
Inattention
Incidence Occurrence
No Incidence Occurrence Nyq Nyy n,
n, n, n

Odds Ratio =(ny;)(n,)/ (M) (o)

A 95% lower and upper confidence limits calculated

AOdds ratios greater than 01.0
safety-critical event involvement

O
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PAR Calculations

A Population Attributable Risk 6t he or i sk of
the total population minus the risk in the unexposed
groupo (Sahai and Khur shi

(Pe(OR—1))
[1+PE[UR—1D

X 100

PAR percentage =

A Where: P, = population exposure estimate (e.g., number of
baseline epochs with complex tertiary task/total number of
baseline epochs) and OR = odds ratio estimate for a safety -
critical event

ACal cul ated on al l odds r at
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Research Questions

A Research Question 1: What types of distraction tasks (or
behaviors) do CMV drivers engage in? And, are these tas
risky leading to involvement of safatyitical events?

A Research Question 2:Do environmental driving conditions
Impact the engagement of tasks?

A Research Question 3: What is the impact of distraction
tasks on drawing the dri ve
roadway?
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SUMMARY:RESULTS
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Overview Finding: IS Distraction an
|ssue?

A 81.5% of the safety-critical events had some type of
driver distraction

EventTvpe All Safety -Critical AllVehicle 1 At -Fault
yp Events Events

All safetycritical events 81.5% 83.4%
Crashes 100.0% 100.0%
Nearcrashes 79.1% 81.1%
Crashrelevant conflicts 78.7% 83.0%
Unintentional lane deviations 87.7% 87.7%
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RQ#1- Key Distracting Tasks
(Complex)

Frequency of

Odds Frequency of

Task Ratio Safety-Critical Baselines
Events

Text message on cell phone 23.24 9.69 55.73 31 6
> Other - Complex
(@)) (e.g., cleaning side mirror, rummaging through a gr 10.07 3.10 32.71 9 4
kel bag)
@)
E Interact with/look at dispatching device 9.93 749  13.16 155 72
(&}
|q—') Write on pad, notebook, etc. 8.98 473 17.08 28 14
e
E’ Use calculator 8.21 3.03 2221 11 6
S Look at map 7.02 462 10.69 56 36
=
g Dial cell phone 5.93 4.57 7.69 132 102
)
% Reach for object in vehicle 3.09 2.75 3.48 503 787
C
E Talk or listen to haneheld phone 1.04 0.89 1.22 195 837
=
g Talk or listen to CB microphone 0.55 0.41 0.75 50 399
E Talk or listen to handdree phone 0.44 0.35 0.55 91 901
O




RQ#1- Population‘Attributable’ Risk

Population
Attributable Risk
Percentage

3 All Complex Tertiary Tasks 13.73 13.52 13.95
@)

g Interact with/look at dispatching device 3.13 2.84 3.42
L

8 Dial cell phone 2.46 2.02 2.91
|_

< Read book, newspaper, paperwork, etc. 1.65 0.96 2.34
E Look at map 1.08 0.48 1.68
@)

4(_—»‘5 Text message on cell phone 0.67 0.29 1.04
d

g Write on pad, notebook, etc. 0.56 -0.16 1.28
n

% Use calculator 0.22 -1.00 1.43
| -

- Other 6 Complex §

) (e.g., cleaning side mirror, rummaging through abgrgcery Ot YRk Lt
C

=

| -

O




RQ#3- Eye(Glance Analysis
Methods

A Eye glance analysis was conducted to measure inattentio

A Safetycritical events: five seconds prior to and one second after
event onset

A Baseline epochs: six seconds

= ¥ideo Reduction - cCY0 ésec Eyeglance

I: Left windowbirmor - r: Right “indow/birrar

p: Cell Phone I Inztrument Panel w: External Object - Windzhisld

o: Other 7. Eyes Clozed | we Interior Object | v: Mo Video

e: Mo Eyes Yizible - Glance Location Unknown & Mo Epes Vizible - Eyes are OF-Road
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Overview Finding:'Short-and . Long
Glances

A Short glances may be due to inappropriate/limited
environmental scanning

A Long glances due to not looking forward

Total Eyes Off Forward Roadway ggﬁg --

Less than or equal t0.5 s 1.36

Greater than0.5 sbut less than or equal ta.0 s 0.91 0.80 1.03
Greater thanl.0 sbut less than or equal ta.5 s 1.07 0.94 1.23
Greater thanl.5 shut less than or equal t&.0 s 1.29 1.12 1.49
Greater than2.0 s 2.93 2.65 3.23
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Text Messagingron CellhPhone

Mean Duration of Eyes Off Forward Roadway

(seconds)

m AllEvents m Vehicle 1 AfFault Events

46 47

Eventwith Text Baseline with Text Event without Text Baseline without
Messaging Messaging Messaging Text Messaging
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DialingCell-Phone

m AllEvents ™ Vehicle 1 AfFault Events

3.8 3.8

(seconds)

Mean Duration of Eyes Off Forward Roadway

Event with Dial Cell Baseline with Dial Event without Dial Baseline without Dial
Phone Cell Phone Cell Phone Cell Phone
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Talk/Listen to.CBMicrophone

Mean Duration of Eyes Off Forward Roadway
(seconds)

m AllData ™ Vehicle 1 AfFault

Event with Baseline with Event without Baseline without
Talk/Listen to CB Talk/Listen to CB Talk/Listen to CB Talk/Listen to CB
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Interact with Dispatching Device

m AllEvents ™ Vehicle 1 AFault Events

(seconds)

Mean Duration of Eyes Off Forward Roadway

Event with Interact  Baseline with Event without Baseline without
with Dispatching Interact with Interact with Interact with
Device Dispatching Device Dispatching Device Dispatching Device
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Write on Pad, Notebook| Etc.

Mean Duration of Eyes Off Forward Roadway
(seconds)

m All Events m Vehicle 1 AFault Events

42 4.2

Event with Writing Baseline with Writing Event without Baseline without
Writing Writing
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Look at ' Map

m AllEvents ™ Vehicle 1 AFault Events

39 3.9

(seconds)

Mean Duration of Eyes Off Forward Roadway

Event with Look at Baseline with Look atEvent without Look Baseline without
Map Map at Map Look at Map
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Calculator

m AllEvents ™ Vehicle 1 AfFault Events
)
©
% 5
3 44 4.4
o
x
3 T
= s
o o
e
O e
Q O o
I_ 7)) g
= 59 2
S Ha
S c
@)
= .g 1
£ g
-
= a
N | 5 o
E S Event with Use Baseline with Use Event without Use Baseline without Use
= Calculator Calculator Calculator Calculator
£
=
| —-—
()]
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Reach for Object

Mean Duration of Eyes off Forward Roadway

(seconds)

m All Events m Vehicle 1 AFault Events

Event with Reach forBaseline with ReachEvent without Reach Baseline without
Object for Object for Object Reach for Object
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100-Car Comparisons

A Percent of safetgritical events and baselines

A Both Klauer et al. (2006) and the current study found that tertiary
events had the highest percentage of occurrence in safdigal
events and baseline epochs

A Total time eyes off forward roadway

A Klauer et al. (2006) reported that drivers were 2.19 times more like
to be involved in a crash/nearash when total timesyes off forward
roadwayvas greater than 2 seconds

A Current study found that drivers were 2.9 times more likely to be
Involved in a safetgritical event when total timeyes off forward
roadwayvas greater than 2 seconds

A Differences

A Work -related tasks (map, calculator, dispatching device)
A Texting (no texting in 10@ar Study)
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Conclustions

A Generally consistent with research with ligf
vehicles; current study found distraction
plays a major role in heavy vehicle critical
iIncidents

AThel00Car study found
In 78% of crashes and 65% of all near cras

AThe current study f
In 81.5% of all critical incidents
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Vision is‘King

A Several tasks were associated with very hig
odds ratios and PAR estimates

A Eye glance analyses provided Wisycertain
tasks were high risk

A For example, texting had the highest OR
(across all tasks) and also involved drivers
looking away from forward for 4.7s, out of 6
(77% of time Interval)
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Recommendations! (1)

1. Education to highlight the importance of
eyes on forward roadway and scanning

2. Reading, writing, and maps

3. Policies to curb use of tmehicle devices
that draw attention away from forward
roadway

4. No texting

5. No manual dialing of phones

>
(@)
9o
o
C
e
)
|_
e
=
=
-
9
)
©
s
@)
o
n
C
©
| -
|_
(@)
=
=
| -
)]



Recommendations’(2)

6. Talking is okay

7. No use of dispatching device while drivinc
8. Redesign of dispatching devices

9. Instrument panel ralesign

10. Further research on protective effects
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