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This document is drawn from the final report prepared by re-
searchers for project S05. The objective of this project was to
design the in-vehicle driving behavior and crash risk study,
also known as the SHRP 2 naturalistic driving study (NDS),
which will collect real-world driving behavior for a two-year
period beginning in 2010. Projects comprising the NDS include
S06. Technical Coordination and Independent Quality Assur-
ance for Field Study, SO7: In-Vehicle Driving Behavior Field
Study (six sites), S044: Roadway Information Database Devel-
opment and Technical Coordination and Quality Assurance of
the Mobile Roadway Data Collection, and S04B: Mobile Road-
way Data Collection. The final report includes a summary of
the key areas of the planning study for the SHRP 2 NDS. The
report will be available early 2011 in print and electronic for-
mat. The Responsible Staff Officer for this project is Dr. Ken-
neth Campbell, who can be contacted at

kcampbell@nas.edu.

Fundamental safety research could lead to significant improve-
ments in roadway safety. It is estimated that each 1% improve-
ment in safety results in 340 saved lives, 30,000 fewer injuries,
and $2.3B in annual cost savings(/).

The SHRP 2 NDS represents a large-scale effort to collect data
to better understand how drivers interact with and adapt to an
extensive array of factors (e.g., the vehicle, traffic environment,
roadway characteristics, traffic control devices, and the natural
environment), and assess the differences in collision risk asso-
ciated with each of these factors and interactions. By under-
standing how risk factors influence safety on our roadways,
innovative countermeasures can be employed to improve our
ability to design and build safer roadways and vehicles, navi-
gate difficult environmental conditions, and teach future gen-
erations how to engage in safer driving practices.

Study Design

The study design elements are defined from a variety of per-
spectives and are intended to facilitate researchers’ ability to
address as many of a comprehensive set of categorized research
questions as feasible. The research questions were collected
early in the process and synthesized into categories such as
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road departure, general intersection, head-on crashes, and gen-
eral driver behavior. The report discusses each of the elements
and the process for participant recruitment.

There are two broad aspects to the NDS design: (1) contractor-
site selection and (2) participant-vehicle sample design. Con-
tractors were selected at six sites: Erie Country, New York;
Seattle, Washington; Central Pennsylvania; Central Indiana;
Tampa Bay, Florida; and Durham, North Carolina. Volunteer
drivers will be selected by age, gender, and vehicle type and
will participate for either one or two years. Table 1 shows the
participant categories by age and gender. Passenger cars and
light trucks will be the focus of the study.

Data Collection

Several categories of data will be collected including driver
assessments, time series data and video from the onboard data
acquisition system (DAS), participant demographics, vehicle
inventory, and crash investigations. Primary participants will
be assessed on a variety of driving-related skills and attributes
including: visual perception, visual-cognitive ability, cognitive
ability, psychomotor ability, physical ability, health and medi-
cation status, psychological factors, driving-knowledge, and
driver history. The DAS, which will continuously record driver
behavior and vehicle kinematics, will include a wide variety of
sensors such as: four video cameras, velocity and acceleration
sensors, location from a global positioning system (GPS), for-
ward radar, and a passive alcohol sensor. Machine vision tools
will also be incorporated into the DAS, including a lane tracker
and an eyes-forward monitor. Crash and crash site investiga-
tions will be conducted after certain crashes to gather more
detailed data surrounding particular events of interest. Further
details on the data being collected—including specific driver
assessment tests, DAS details, and criteria and procedures for
crash investigations—will be available in the final report.

Participant Protection and Data Management

Institutional review board (IRB) approval of human-subject
research is a critical task that the project team undertook
promptly after the project began. Of paramount concern in this
effort was the need for this task to maintain close coordination
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Table 1: Participant Gender and Age

M 16-17 Minor Teen

M 18-20 Adult Teen

M 21-25 Young Adult

M 26-35 Adult

M 36-50 Middle Adult

M 51-65 Mature Adult

M 66-75 Younger Older Driver
M 76+ Older Older Driver

F 16-17 Minor Teen

F 18-20 Adult Teen

F 21-25 Young Adult

F 26-35 Adult

F 36-50 Middle Adult

F 51-65 Mature Adult

F 66-75 Younger Older Driver
F 76+ Older Older Driver

Any Advanced Vehicle Technology

Totals:

with nearly all other project tasks. Key issues include protec-
tion of participant confidentiality, protection of passengers who
did not consent, protection of GPS location data, and continued
protection of participant confidentiality once the data are stored
in a database for post hoc analysis. Details of the IRB process
and methods to ensure confidentiality are in the final report.
The report also describes: how data will be transferred from
vehicles to servers, including data encryption methods, data
upload, processing, and backups; the data magnitude, which is
expected to total approximately 1 petabyte; and methods for
ensuring quality control, such as remote data health checks and
contractor inspections.

Data Access

Data access policies address several concerns. The primary
objective is to make the data as widely available as possible
while maintaining the privacy assurances guaranteed in the
consent form. The researchers plan to provide scalable user
access control to the combined data sets. They expect that most
external access to the data will be through a website or web
service, but provisions will be in place to provide qualified
users secure access to sensitive data. Data from the NDS will
also be integrated with data from the roadway information da-
tabase that will be developed in project SO4A. Details regard-
ing data access are in the final report.

This research was produced by the Virginia Tech Transporta-
tion Institute (VTTI) with the support of the University of
Michigan Transportation Research Institute and the Battelle
Memorial Institute. The Principal Investigator was Dr. Thomas
Dingus of VTTI. The other authors of the report are Jon Antin,
Suzanne Lee, and Jonathan Hankey of VTTI.

The Technical Coordinating Committee for Safety Research in
SHRP 2 oversaw the conduct of the research that is the basis
for this project brief. The committee membership includes
Forrest M. Council, UNC Highway Safety Research Center;
David L. Banks, Duke University; James A. Bonneson, Texas
Transportation Institute (TTI); Richard K. Deering, RK Deer-
ing and Associates, Inc.; Leanna Depue, Missouri Department
of Transportation; Joanne L. Harbluk, Transport Canada;
James H. Hedlund, Highway Safety North; Bruce A. Ibar-
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guen, Maine Department of Transportation; Mavis Johnson,
Canadian Traffic Safety Institute; Lawrence H. Orcutt, Cali-
fornia Department of Transportation (CALTRANS); J. Scott
Osberg, Social Science Ink; Robert W. Schomber, Florida
Power and Light Company; David Shinar, Ben Gurion Uni-
versity of the Negev; Alison Smiley, Human Factors North,
Inc.; Thomas M. Welch, Iowa Department of Transportation
(retired); Terecia W. Wilson, South Carolina Department of
Transportation; Jim McDonnell and Kelly Hardy, AASHTO,;
Michael Griffith and Monique Evans, FHWA; Michael
Cammisa, Association of International Automobile Manufac-
tures, Inc.; Scott Schmidt, Alliance of Automobile Manufac-
turers; Kent Speiran, Nova Scotia Department of Transporta-
tion & Infrastructure Renewal; Fred Wegman, SWOV Insti-
tute for Road Safety Research; Martin Walker, Federal Motor
Carrier Safety Administration (FMCSA); Richard Compton
and Tim Johnson, National Highway Traffic Safety
Administration (NHTSA); Charles W. Niessner and Richard
F. Pain, TRB Liaisons.

SHRP 2 Staff for Safety: Kenneth Campbell, Chief Program
Officer; Walter Diewald, Senior Program Officer; Charles Fay,
Senior Program Officer; Andy Horosko, Special Consultant;
Carol Ford, Senior Program Assistant.
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