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MNaturalistic Driving Studies

* Instrument volunteer drivers vehicles and continuously collect data
while they go about their normal activities. Why?
ating, cell phone, alcoho
What wéri | Ging d7?
Usual crash studies we can only guess becauwse we ane surmising
after the fact
Wa can action of second by second what happened
What were other possible causal factors
How does the roadway, veliche and environment impact daning?
« Severa presious amalker naturalistic dr ving studies
100-car: Morthem Vinginia, one year, 100 vehicle-years, 10 years old

* SHRFP 2 MNaturalistic Driving Study: 40 times largear

SHRP 2 data will b w Tor 20 yisirs o mione

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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MNDS Example Data From InSight Website
(not an actual participant)

CiTRIX'

Talking: Jon Hanksy
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SHRP2 NDS Study Design

Largest Maguralistic Driving Study Ever Undertaken

+ 3,147 drivers, all age/gender groups.
» 3,958 data years: 5 M trip files; 49.7 M vehicle miles
= 3 years of data collection

« Most parr_u:ipa.n!: | ta 2 years
+ Wehicle Types: AN light vehicles

+ Passenger Cars T

= Minivans

- U5

* Pickup Trucks
+ Six data collection sites

*  Integration w/ detailed
roadway information

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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Maturalistic Driving Study Data Overview

*  Driver demographics, a3 essments # |Muminance sensor
s Vehicle descriptors * Incident push button

TRIF DATA . ::::nglonly aon incident puth

Multiple Videos = Turn signals

Machine Yision » Vehide network data
+ Lame Tracker ¢ Acceerater
Accelerometer Data (3 axis) + Brake pedal sctvation
Rate Sensors (3 axis) . ABS

GFS

= Latitude, Longimude, Elevation,
Time, Velocity

Gear paithan
Emrmg whal 3 ngl(\-
Speed

Horn

Szt Belt Information
Airbag deployment
Mary more variables

Foreard Radar

= ¥ and ¥ positions
* Xand Y Yelocities
Cell Phone Records

* Beginning and end of all cell phone
COnversations on major carrsers

Passive Aleohal Sersor

-
" Talking: Jon H
c.m!x alking: Jon Hankey
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Roadway (RID) Data Qverview

New data: collected al highway spaed, aboul 12,500 centerline

miles (bath directions)

- focus on data needed for lane departure and intersections

- curvature lacation, length, radius; grade; cross-slope; lane number
width, type; shoulder type (width if paved); all MUTCD signs;
mgdians; barriers; rurmble stdps; lighting; intersection location,
number of approaches, and conlrol type: videolog

Exsting data from ESRI and state inventory: any available
roadway information — varies by site

Supplemental data: traffic, weather; work zones; crashes,
roadway improvemants, laws

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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SHRP 2 Naturalistic Driving Study and

Roadway Information Databases Linked so that which
5M trips are driven on which roads are known

1 14T paricipants Pl Aol £obiited
3,958 vahicl- b s 12,500 cenlnriing miles
& millon frps s Consssient BCross wx sies

Acguired dain {00OTs, offers )
200,000 cenlering miles

Crata ressrded £omfrwrsusly B . . a
o S Roadway, Vsathar, Trafic

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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NDS Data Characteristics

* Size: the dataset is huga
abyles
Give me the whole raw data file” isn'1 possible
«  Complex I:r' different data I\_\.-p-(:':-.

ofical data constant over a tip: diver aga, vehicle typea

data: collected @l original resolution (onoe a bhp wup 1o G40

£ T, |, acceleralion, GPS ¢ tion, radar,
la network information
- Video data from 4 cameras
« Automated reduction: lane tracker
« Oither aulomaded lechniques being funde
+ Manual reduction: possibde for other items for specific analyses
« Privacy considerations: personally-identifying data (PIl)
— Actual drivers besng monitored during every time they are
drnang thedr venicle

Talking: Jon Hanksy

2000 Terabytes
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Video Example with parametric data
{(Mear Crash)

CiTRIX'

Talking: Jon Hanksy
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Data Enhancements: How to Eat a Couple
Petabyte Elephant

. nEight Wiebsite Data

Easily access to information chunks

analyses
Trip summary dataset
Crashes, near-crashas and baseline files
Linked MNOS and RID data

Reduced datasels designed for a research guestion topic areas [none
planned curmently butl easily addad)
Oider and younger driver laft turns at intersaction

'.__. uslom dalasels Tor andwes MG S fic resaarch ui Ehons

S0B contracions as examples

L]

-
" Talking: Jon H
L c.m!x alking: Jon Hankey

Provids InSight inlo the data for ressarchers doing more In-Depth

Insight web site
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Crashes, Mear-Crashes, Baseline Files

Crashes: expect 700, varying severity
Most researchers wanl 1o axamine crashes

Near-crashes:; “almost” crash but for sudden maneuver; 7,000
Crash swrrogates; how did driver avoid a crash

Baseline: randomly selected across all wehicles; 30,000
Denominator for risk calculations; measure overall prevalence

Epoch files for each
30-secor segments (20 before, 10 after; only 20 for baseline)
Includes mast data
Manual eye-glance coding

Event files for each

— Calegorical data coded from last 6 seconds of “before” data (driver
distraction)
Manual video reduction; dala dictionary on website

1

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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InSight Website Data

Data de-identified; no PIl; fairly easy to access

Drivers Assessments

Vehicle information

Trip Summary Data

Data from crashes, near-crashes, baseline

— Includes video and data viewer (under
development)

— Similar to Mear Crash shown earlier

Interface to the RID and NDS linking (under

developmeant)

-
" Talking: Jon H
L c.m!x alking: Jon Hankey




Foom: H%

CITRIX'

ﬁ GoToWebinar Viewer

Example: Analyses Using Crash Data
from Previous VTTI Studies
From VTTI naturalistic driving studies
100-car

Heavy truck

Compare crash and near-crash risk of various

distractions
Use odds ratios: odds of a crash or near-crash with
and without distracting activity

Odds above 1: increased risk

— Odds below 1: reduced

Talking: Jon Hanksy
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MNen-Driving-Task Related Relative Crash/MNear Crash
Risk Estimates (Odds Ratio)

Drirking
1.0

Aidjust | | TalkListen
Peadso Hard-Hald
o6 13

N
- |

TalkiListen 1o Hands|
Fras Phone 0.4

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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SHRP 2 S08 Analysis Contracts

Each using a custom dataset to analyze InDepth
Phase 1: Proof-of-concept analysis
11 months, Feb, 2012 — Jan. 2013
* 4 gwards
+ 3 contraciors sedected for Phase 2
Phase 2: Full analysis

$|_:'||"f_| 2013 = July 2014
3 awards

Combined Phase 1 summary reports

Short version: hitpiwww. trb.org/Main/Blurbs/169021. aspx
Longer version: hitp:/fwww.trb.org/Main/Blurbs/188727 aspx

=k SHRPZ 15 TRAMSPORTATION RESEARCH BOARD

HE A T A ADEANIES

Talking: Jon Hanksy
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SAFER: Inattention-Risk Function for
Lead Vehicle Crashes

+ Research question:

* How does driver inatlention, as abserved through measures of
single glance (inopportune glance, single long glance) and
glance higtony ( |'|'!|"'_.|“|$|t:|.'_ duration ), influence the risk of crash
severily im Lead Vehicle Stopped, Lead Vehicle Dacelerating
and Lead Vehicle Moving at Lower Constant Speed pre-crash
SCENanios?

« Applications:
* Design or regulation of in-wehicle equipment requiring drivers to
lock away from the road

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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Human Subjects Research

Human subjects research is governed by international
consensus and federal law

The SHRP 2 NDS used human subject volunteers

MDS data collection:
I'_':-.-'c-",lr_Jll‘. and approvals from '-\.."ur_;nl a Tech Institutional Revew
Board, MAS IRB, and 4 other IRBs
Approvals coverad subject's knowledge of what is baing
collected; security of data collection, transmission, storage;
protection from subpoena

... you are consenting to other research uses
- Fulure research use of data for up to 30 years

=k SHRPZ 2 TRAMSPORTATION RESEARCH BOARD

HE A T A ADEANIES

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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Pll and InDepth Access

« Both identifying and non-identifying data collected

Personally identifying information (Pl) is highly protected under
federal law and the partic ipant agreemeants (consent forms)

— Includes face wideo, GPS traces, other items
* MNon-identifying data can be more freely shared (e.g.,
InSight website)
Full access (qualified researcher) requires proof of IRB training

IEER |,|:=||'1|r'g has several oplions: minemal b Sommitimant;
ensures degree of familiarity with human subject regulations

=k SHRPZ M TRAMSPORTATION RESEARCH BOARD

HE A T A ADEANIES

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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Pll and InDepth Access

+ [For PIl, other “qualified researchers™ will be given access
under data sharing agreement and IRB review/approval

Al least the same level of secunty as prowided for in CF

- Face video de-identified if used for conference, media,
educalion: nNo name or |l.1|’!|‘|:f:,- ng location information with video

Pll must be viewed/coded in a secure data enclave
Under supanision
Mo copying or removing of Pl
Enclave should be separate from olher data reduction and
analysis areas

Other hardware, software, and policy protections

=k SHRPZ e TRANSPORTATION RESEARCH BOARD

ol MOy AN S

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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InDepth Access Process

Explore InSight website
a. Take IRB fraining
b. Become a qualified researcher
. Become familiar with variable and data dictionaries
2. Begin conversation with data steward
a. Scope and cost considerations
b. Feasibilty of analysis and availability of appropriate data
Develop a delailed data specification in collaborabion with data
steward
Oblain IRB approval for the project from your home instibution
a. In some cases the IRE will decide it is exempt (an IRB, not a Pl
decision)

=k SHRPZ 2 TRAMSPORTATION RESEARCH BOARD

ol MOy AN S

-
" Talking: Jon H
c.m!x alking: Jon Hankey
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InDepth Access Process

Work with data steward to develop a data sharing agreement
(DSA)
a. Prosect description (with reference to data specification)
b. Proect personnel
Proof af IRB training for each parson
Prool of IRB approval or axamplion
Agree o conditions protecting =
Agree not to share the data with others (each InDepth analysis
project requires separate IRE approval)
Work with data steward to
a. Obtain specialized non-identifying dalaset or
b. Schedule time in the secure data enclave

——=d5H RF‘"Z e TRANSPORTATION RESEARCH BOARD

ol MOy AN S

-
" Talking: Jon H
L c.m!x alking: Jon Hankey
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Accessing and Using NDS Data - InSight

+ Mike Mollenhauer
Research Scientist, VTTI

cim!x' Talking: Mike Mollenhawsr
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Goals for the InSight Website

Operate a public facing website to support data
dissemination from the SHRP 2 naturalistic driving study
(NDS) project
Background information about the SHRP 2 NDS method
and program
Interact with SHRP 2 NDS data and data administrators
Explore and query collected data based on research
criteria
A means to disseminate some data collected during the
NDS

Talking: Mike Mollenhauwsr
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Data Produced During the NDS

Demographic Questionnaire
Driving History

Dviving Knoiwladgs

Medical Corditions and Meds
ADHD Screening

Risk Percapbon

Fraquancy of Risky Behavior
Sermation Seskng Behaviar
Sieep Habits

visunl, Physical. and Cognitive Test
Resuls

Exit Intenrview

Vehicle Informa

Make. Model, Year, Body Style
Vehicle Conditian
Safety and Enlertainment Systems

Faca, Forvand, Reas, and
Instrument Panel Video

Viehicle Metwork Data
Accolarometers/Gyros, Foreard
RADAR. GPS

Additional Sensor Data

Charactenzabon of Trip Content
Start Time and Duration of Trip
Min, Max, Mean Sensor Data
Timse and Distance Driven o
Various Spesds | Headways
Vehicle Systems Usage

Crashos, Mear Crashes, Basslings
Je Events 'Wah Classificalions
Prost-Crash Interiews

Other Crash Data

Cell Phone Record

Subsal of participant drivers
Call time &nd duration
Call type (lext, call, pic, eic)

Roadway Data

+  Malching trip GPS to roadway
dalnbass
*  FRoadway classifications

\ o Other roadway dats J

Talking: Mike Mollenhauwsr
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CITRIX'

User Access Levels on InSight

Guest User

-Background information pages
Data dictionadies and descriplions

Aggregated data Lisgt regesiration

-Email address. nama, asiliation
-Samphs data )
-Agres o lerms of use

Registerad User

Gues! USer Bccess, plus Apply for slatus
-LIgar [orum BCORES -Compiete IRB training
(e orling Course)
-Upload Wairing cemificate

Qualified Researcher

Registersd user access, plus
-Apcess 10 all dataset records
-Data query funclionality

Event viewing capability
“Lustomized data export (fubure )

Talking: Mike Mollenhauwsr
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Example Use of Website

* A researcher wants to explore younger driver issues and has

questions about how NDS data could be applied
= Some questions to consider
- How many younger drivers parlicipated?
How much data was collected from them?
What kinds of data are available through InSight? InDepth?

How rmany trips are available from younger drivers with higher

sensation seeking tendencies?

cim!x' Talking: Mike Mollznhauwsr
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CITRIX'

InSight Data Access
Website

SHRP 2 Naturalistic Driving Study

TR DN __——=mdSHRPE

‘What Is Available on This Webaite

Talking: Mike Mollenhausr

Alrpady Registered?

e |

What You Can Do on This Website
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* cnA
InSith

ht =,
~

What's Available on This Website What's New

cim!xt Talking: Mike Mollznhausr
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L L+
InSight

CITRIX'

Data

5¢ Salec] & Dala Calegary 1oV

Cuery Bullder

Talking: Mike Mollenhausr
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Talking: Mike Mollenhausr
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Driver Data Selection

= oW many drieeey s parSceried 1 e sy T

= bigw much date e besn colscted fom drvem processsd. and mads svadabls on e webeie?

* Wirut wrw the demogrech tnalts and divng hatory of pacicipeting driven T
» Wit s T phyiac s and papchoiogesl condtan of pAicpitng dren T
= Wil medical eondtonrd and medcabont did Stver meon actuslly sagsinencing darmg e sy T

* Wihal war T driess's parSic ipesion spanence during the wtsdy?

cim!xt Talking: Mike Mollznhausr
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Talking: Mike Mollenhausr
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Driver Data Selection

= Fitrw ity driven R parsioated in B atusyT
* Herw Fuch S ba baen colacted Fos deein. oteissd ind made Svalbis on B st T
= ¥hal aew the demograph e and doving Rilory of participeteg drivan?
= Wil s e physical and papthological condsion of parseioating dean?
Ly S r—
LY T ——

¥ Oirvringg Pty

EoooooDOoOOD

- Vinms s | mgitie 7 sy B

» Wil il condtoss ind S alor S direie EpoN Bcluely Pt Y Suehg B il T

= W i Tl Ol Dl DD SRS & T Tl Sy 7

cim!xt Talking: Mike Mollznhausr
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InSight

Trip Data Selection

w - -

= Whal afe the characierisics of éach Fip colected and processed?

¥ Trg fammany Tabls

e
[

w How much data has been colechad based on when tha frp wos started?

* How did marimam decelaralion and spead vary by irip. vehicle classificabon. gandsr. and age group?

cim!xt Talking: Mike Mollznhausr
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Trip Summary Table Data Dictionary Information

Aboul this Data

Variables

CITRIX'

Talking: Mike Mollenhausr
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Trip Summary Table Data Dictionary Information

CITRIX'

Number of Longitudinal Decels > Threshold Details

Talking: Mike Mollenhausr
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Example (cont'd)

* |t appears that there is considerable MDS data available from
younger drivers
= Some additional questions to investigate:

- How many drivers in the younger age groups had at least one
trip or more with a large longitudinal deceleration? How many
trips does that account for?

— Did many of the younger drivers score higher on their sensation
seeking assessment? How many trips are available from those

that did?

cim!x' Talking: Mike Mollznhauwsr
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Example (cont'd)

* |t appears that there is considerable MDS data available from
younger drivers
= Some additional questions to investigate:

- How many drivers in the younger age groups had at least one
trip or more with a large longitudinal deceleration? How many
trips does that account for?

— Did many of the younger drivers score higher on their sensation
seeking assessment? How many trips are available from those

that did?

cim!x' Talking: Mike Mollznhauwsr
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2015 and Beyond: Phased Approach

Phase 1: up to 5 years, begins 2015
« Test approaches to management, security, support, etc
+ Make data widely available, provide user support
— General: wabsite, halp desk, documantation, lools
Individual: consultation, customized data, Pll dala access
= Information: training, user groups, Symposia

Mew Oversight Committee of key stakeholders
TRE continues to manage

%25 million available from SHRP 2 implementation funds

Preparation for Phase 1 will continue throughout 2014

cimlx' Talking: ¥znneth Campbell
-
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2015 and Beyond: Phased Approach

Phase 1: up to 5 years, begins 2015
« Test approaches to management, security, support, etc
+ Make data widely available, provide user support
— General: wabsite, halp desk, documantation, lools
Individual: consultation, customized data, Pll dala access
= Information: training, user groups, Symposia

Mew Oversight Committee of key stakeholders
TRE continues to manage

%25 million available from SHRP 2 implementation funds

Preparation for Phase 1 will continue throughout 2014
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2015 and Beyond: Phased Approach

Phase 1: up to 5 years, begins 2015
« Test approaches to management, security, support, etc
+ Make data widely available, provide user support
— General: wabsite, halp desk, documantation, lools
Individual: consultation, customized data, Pll dala access
= Information: training, user groups, Symposia

Mew Oversight Committee of key stakeholders
TRE continues to manage

%25 million available from SHRP 2 implementation funds

Preparation for Phase 1 will continue throughout 2014

cimlx' Talking: ¥znneth Campbell
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FHWA's Implementation Activities for the SHRP2
Safety Data

Monigue R. Evans, PE

Director, Office of Safety Research & Development FHWA

Salely Tramang and Analysis Cenler (STALC)
Deployrmient
Implementation Assistance Frogram Solcitation

- FHWA STAC Projects

L ]
- Talking: Aladdin Barkawi
L c.TR!x alking in Barkawi
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at TFHRC?

To accelerate and
profiferate use of the
data... o improve
safety.

CiTRIX'

Safety Training and Analysis Center (STAC)

Why establish a STAC

FHWA Tuimer-Fairbank Highway Ressarnch
Canter (TFHRC)

Talking: Alsddin Barkawi
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Safety Training and Analysis Center (STAC)

Federal Mghwwy Admenntration
Turner -Faeribank Highe sy Rigeanch Cemer (TFHRC)
Sadety Trasteng and Anibris Cemter (STAL]

]

L ]
- Talking: Aladdin Barkawi
L c.TR!x alking in Barkawi
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Solicitations and Deployment

= Research solicitations will be issued
AN
sgh FHWA's STAC at TFHIRC

Establish capacily at the STAC Tor fulune dissemination
to the State DOTs

L ]
- Talking: Aladdin Barkawi
L c.TR!x alking in Barkawi
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IAFP Round 4 Timeline

Round 4 solicitation date (6/14) drives TF schedule
lcbe=nbity the number and type of research topics
Apphication pencd mid-June to mid-July
Team selections - end of August

Uefining and negotiating research details - Lol — Moy

Research begins - December 2014

Talking: Aladdin Barkawi
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TRANSPORTATION RESEARCH BOARD _
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__74 SHRP 2 Naturalistic |

SHRP2
TUESDAYS Organizer: Jennifer Macellaro | Presenter:

Audio: Use your microphone and speakers (VolP) or c

Dial: +1 (415) 655-0057
Access Code: 992-370-968
Audio PIN: 494

mlx‘ Talking: Jennifer Macsllare
.

Virginia Tech (data) and lowa State (roadway)






