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SUMMARY: The National Highway Traffic Safety Administration (NHTSA) is concerned about the
effects of distraction due to drivers’ use of electronic devices on motor vehicle safety. Consequently,
NHTSA is issuing nonbinding, voluntary NHTSA Driver Distraction Guidelines (NHTSA Guidelines)
to promote safety by discouraging the introduction of excessively distracting devices in vehicles.
This notice details the contents of the first phase of the NHTSA Driver Distraction Guidelines.
These NHTSA Guidelines cover original equipment in-vehicle device secondary tasks (communications,
entertainment, information gathering, and navigation tasks not required to drive are considered
secondary tasks) performed by the driver through visual-manual means (meaning the driver looking at a
device, manipulating a device-related control with the driver’s hand, and watching for visual feedback).
The proposed NHTSA Guidelines list certain secondary, non-driving related tasks that, based on
NHTSA'’s research, are believed by the agency to interfere inherently with a driver’s ability to safely

control the vehicle. The Guidelines recommend that those in-vehicle devices be designed so that they



cannot be used by the driver to perform such tasks while the driver is driving. For all other secondary,
non-driving-related visual-manual tasks, the NHTSA Guidelines specify a test method for measuring the
impact of task performance on driving safety while driving and time-based acceptance criteria for
assessing whether a task interferes too much with driver attention to be suitable to perform while
driving. If a task does not meet the acceptance criteria, the NHTSA Guidelines recommend that in-
vehicle devices be designed so that the task cannot be performed by the driver while driving. In addition
to identifying inherently distracting tasks and providing a means for measuring and evaluating the level
of distraction associated with other non-driving-related tasks, the NHTSA Guidelines contain several
design recommendations for in-vehicle devices in order to minimize their potential for distraction.
NHTSA seeks comments on these NHTSA Guidelines and any suggestions for how to improve
them so as to better enhance motor vehicle safety.
DATES: Comments: You should submit your comments early enough to ensure that the docket
receives them not later than [INSERT DATE 60 DAYS AFTER PUBLICATION IN THE
FEDERAL REGISTER].
Public Meetings: NHTSA will hold public meetings in March 2012 in three locations: Washington,
D.C.; Los Angeles, California; and Chicago, Illinois. NHTSA will announce the exact dates and
locations for each meeting in a supplemental Federal Register Notice.
ADDRESSES: You may submit comments to the docket number identified in the heading of this
document by any of the following methods:

» Federal eRulemaking Portal: Go to http://www.regulations.gov. Follow the online instructions

for submitting comments.
+ Mail: Docket Management Facility: U.S. Department of Transportation, 1200 New Jersey

Avenue S.E., West Building Ground Floor, Room W12-140, Washington, D.C. 20590-0001
2



* Hand Delivery or Courier: 1200 New Jersey Avenue S.E., West Building Ground Floor, Room
W12-140, between 9 a.m. and 5 p.m. ET, Monday through Friday, except Federal holidays.
« Fax:202-493-2251.
Instructions: For detailed instructions on submitting comments, see the Public Participation heading
of the Supplementary Information section of this document. Note that all comments received will be

posted without change to http://www.regulations.gov, including any personal information provided.

Please see the “Privacy Act” heading below.

Privacy Act: Anyone is able to search the electronic form of all comments received into any of our
dockets by the name of the individual submitting the comment (or signing the comment, if submitted on
behalf of an association, business, labor union, etc.). You may review DOT's complete Privacy Act
Statement in the Federal Register published on April 11, 2000 (65 FR 19477-78) or you may visit

http://DocketInfo.dot.gov .

Docket: For access to the docket to read background documents or comments received, go to

http://www.regulations.gov or the street address listed above. Follow the online instructions for

accessing the dockets.
FOR FURTHER INFORMATION CONTACT: For technical issues, you may contact Dr. W. Riley
Garrott, Vehicle Research and Test Center, telephone: (937) 666-3312, facsimile: (937) 666-3590. You
may send mail to this person at: The National Highway Traffic Safety Administration, Vehicle Research
and Test Center, P.O. Box B-37, East Liberty, OH 43319.
SUPPLEMENTARY INFORMATION:

These proposed NHTSA Guidelines will lead to issuance of final NHTSA Guidelines, which will

not have the force and effect of law and will not be regulations. Therefore, NHTSA is not required to



provide notice and an opportunity for comment. NHTSA is doing so, however, to ensure that its final

NHTSA Guidelines benefit from the input of all knowledgeable and interested persons.
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I. Executive Summary
A. The Problem of Driver Distraction and Related Research
The term “distraction,” as used in connection with these guidelines, is a specific type of
inattention that occurs when drivers divert their attention away from the driving task to focus on
another activity. These distractions can be from electronic devices, such as navigation systems
and cell phones, or more conventional distractions such as interacting with passengers and
eating. These distracting tasks can affect drivers in different ways, and can be categorized into

the following types:



* Visual distraction: Tasks that require the driver to look away from the roadway to

visually obtain information;

* Manual distraction: Tasks that require the driver to take a hand off the steering wheel

and manipulate a device;

» Cognitive distraction: Tasks that require the driver to avert their mental attention away

from the driving task.

The impact of distraction on driving is determined not just by the type of distraction, but
also the frequency and duration of the task. That is to say, even if a task is less distracting, a
driver who engages in it frequently or for long durations may increase the crash risk to a level
comparable to that of much more difficult task performed less often.

NHTSA is concerned about the effects of driver distraction on motor vehicle safety.
Crash data show that 17 percent (an estimated 899,000) of all police-reported crashes reportedly
involved some type of driver distraction in 2010. Of those 899,000 crashes, distraction by a
device/control integral to the vehicle was reported in 26,000 crashes (3% of the distraction-
related police-reported crashes).

For a number of years, NHTSA has been conducting research to better understand how
driver distraction impacts driving performance and safety. The research has involved both
integrated and portable devices, various task types, and both visual-manual and auditory-vocal
tasks (i.e., tasks that use voice inputs and provide auditory feedback). Additionally, both
NHTSA and the Federal Motor Carrier Safety Administration (FMCSA) have sponsored
analyses focused on distracted driving using data from naturalistic driving studies performed by

the Virginia Tech Transportation Institute (VTTI).



The automobile industry, Europe, and Japan have all conducted valuable research that has
increased the available knowledge regarding driver distraction and its effects on safety. The
results of this work are summarized in various sets of guidelines that minimize the potential for
driver distraction during visual-manual interactions while the vehicle is in motion. NHTSA has
drawn heavily upon these existing guidelines in the development of its Driver Distraction

Guidelines.

B. NHTSA Driver Distraction Program

In April 2010, NHTSA released an “Overview of the National Highway Traffic Safety
Administration’s Driver Distraction Program,”' which summarized steps that NHTSA intends to
take to reduce crashes attributable to driver distraction. One part of this program is the
development of nonbinding, voluntary guidelines for minimizing the distraction potential of in-
vehicle and portable devices. The guidelines will be developed in three phases. The first phase
will explore visual-manual interfaces of devices installed in vehicles. The second phase will
include portable and aftermarket devices. The third phase will expand the guidelines to include

auditory-vocal interfaces.

C. Today’s Proposal

This notice proposes the first phase of these NHTSA Driver Distraction Guidelines,
which cover certain devices installed in vehicles as original equipment that are operated by the

driver through visual-manual means (meaning the driver looking at a device, manipulating a

" “Overview of the National Highway Traffic Safety Administration’s Driver Distraction Program,” DOT-HS-811-299, April
2010. Available at http://www.nhtsa.gov/staticfiles/nti/distracted driving/pdf/811299.pdf.
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device-related control with the driver’s hand, and watching for visual feedback from the device).
The driver distraction research discussed above shows that the types of tasks correlated with the
highest crash/near crash risk odds ratios tend to have primarily visual-manual means of
interaction, and, accordingly, this first phase of guidelines focuses on visual-manual interfaces.

The purpose of the NHTSA Guidelines is to limit potential driver distraction associated
with secondary, non-driving-related, visual-manual tasks (e.g., information, navigation,
communications, and entertainment) performed using integrated electronic devices. The
NHTSA Guidelines are not appropriate for conventional controls and displays (e.g., heating-
ventilation-air conditions controls, instrument gauges or telltales) because operating these
systems is part of the primary driving task. Likewise, the NHTSA Guidelines are not
appropriate for collision warning or vehicle control systems, which are designed to aid the driver
in controlling the vehicle and avoid crashes. These systems are meant to capture the driver’s
attention.

To facilitate the development of guidelines, NHTSA studied the various existing
guidelines relating to driver distraction prevention and reduction and found the “Statement of
Principles, Criteria and Verification Procedures on Driver-Interactions with Advanced In-
Vehicle Information and Communication Systems” developed by the Alliance of Automobile
Manufacturers (Alliance Guidelines®) to be the most complete and up-to-date. The Alliance
Guidelines provided valuable input in current NHTSA efforts to address driver distraction issues.

While NHTSA drew heavily on that input in developing the NHTSA Guidelines, it did

* Driver Focus-Telematics Working Group, “Statement of Principles, Criteria and Verification Procedures on Driver-
Interactions with Advanced In-Vehicle Information and Communication Systems,” June 26, 2006 version, Alliance of
Automobile Manufacturers, Washington, DC.



incorporate a number of changes in an effort to further enhance driving safety, enhance guideline
usability, improve implementation consistency, and incorporate the latest driver distraction
research findings.

Since light vehicles comprise the vast majority of the vehicle fleet, NHTSA focused its
distraction research on this type of vehicle, instead of heavy trucks, medium trucks,
motorcoaches, or motorcycles. Therefore, the NHTSA Guidelines contained in this notice cover
light vehicles, i.e., all passenger cars, multipurpose passenger vehicles, and trucks and buses with
a Gross Vehicle Weight Rating (GVWR) of not more than 10,000 pounds. While much of what
NHTSA has learned about light vehicle driver distraction undoubtedly applies to other vehicle
types, additional research would be desirable to assess whether all aspects of these NHTSA
Guidelines are appropriate for those vehicle types.

The NHTSA Guidelines limit potential driver distraction associated with non-driving-
related, visual-manual tasks through several approaches:

1. The NHTSA Guidelines list certain secondary, non-driving-related tasks that,
based on NHTSA'’s research, are believed by the agency to interfere inherently
with a driver’s ability to safely control the vehicle. The Guidelines recommend
that those in-vehicle devices be designed so that they cannot be used by the driver
to perform such tasks while the driver is driving. The list of tasks considered to
inherently interfere with a driver’s ability to safely operate the vehicle include:
displaying images or video not related to driving; displaying automatically
scrolling text; requiring manual text entry of more than six button or key presses
during a single task; or requiring reading more than 30 characters of text (not

counting punctuation marks). The NHTSA Guidelines specify that this
9



recommendation is intended to prevent the driver from engaging in tasks such as
watching video footage, visual-manual text messaging, visual-manual internet
browsing, or visual-manual social media browsing while driving. The
recommendation is not intended to prevent the display of images related to
driving, such as images related to the status of vehicle occupants or vehicle
maneuvering or images depicting the rearview or blind zone areas of a vehicle.
For all other secondary, non-driving-related visual-manual tasks, the NHTSA
Guidelines specify a test method for measuring the impact of performing a task on
driving safety and time-based acceptance criteria for assessing whether a task
interferes too much with driver attention to be suitable to perform while driving.
If a task does not meet the acceptance criteria, the NHTSA Guidelines
recommend that in-vehicle devices be designed so that the task cannot be
performed by the driver while driving. More specifically, the NHTSA Guidelines
include two test methods for assessing whether a task interferes too much with
driver attention. One test method measures the amount of time that the driver’s
eyes are drawn away from the roadway during the performance of the task. The
research mentioned above shows that long glances by the driver away from the
roadway are correlated with an increased risk of a crash or near-crash. The
NHTSA Guidelines recommend that devices be designed so that tasks can be
completed by the driver while driving with glances away from the roadway of 2
seconds or less and a cumulative time spent glancing away from the roadway of
12 seconds or less. The second test method uses a visual occlusion technique to

ensure that a driver can complete a task in a series of 1.5 second glances with a
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cumulative time spent glancing away from the roadway of not more than 9
seconds.

In addition to identifying inherently distracting tasks and providing a means for
measuring and evaluating the level of distraction associated with other non-
driving-related tasks, the NHTSA Guidelines contain several design
recommendations for in-vehicle devices in order to minimize their potential for
distraction. The NHTSA Guidelines recommend that all device functions
designed to be performed by the driver through visual-manual means should
require no more than one of the driver’s hands to operate. The NHTSA
Guidelines further recommend that each device’s active display should be located
as close as practicable to the driver’s forward line of sight and include a specific
recommendation for the maximum downward viewing angle to the geometric

center of each display.

The agency believes that the NHTSA Guidelines are appropriate for any device that the

driver can easily see and/or reach (even if it is intended for use solely by passengers), and,

accordingly, any task that is associated with an unacceptable level of distraction should be made

inaccessible to the driver while driving. However, the NHTSA Guidelines are not appropriate

for any device that is located fully behind the front seat of the vehicle or for any front-seat device

that cannot reasonably be reached or seen by the driver.

NHTSA has opted to pursue nonbinding, voluntary guidelines rather than a mandatory

Federal Motor Vehicle Safety Standard (FMVSS) for three principal reasons. First, this is an

area in which learning continues, and NHTSA believes that, at this time, continued research is

both necessary and important. Second, technology is changing rapidly, and a static rule, put in
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place at this time, may face unforeseen problems and issues as new technologies are developed
and introduced. Third, available data are not sufficient at this time to permit accurate estimation
of the benefits and costs of a mandatory rule in this area. NHTSA’s firm belief that there are
safety benefits to be gained by limiting and reducing driver distraction due to integrated
electronic devices is sufficient reason for issuing the NHTSA Guidelines, but in order to issue a
rule, we need a defensible estimate of the magnitude of such benefits and the corresponding
costs. (See Executive Order 13563.)

Since these voluntary NHTSA Guidelines are not a FMVSS, NHTSA’s normal
enforcement procedures are not applicable. As part of its continuing research effort, NHTSA
does intend to monitor manufacturers’ voluntary adoption of these NHTSA Guidelines to help
determine their effectiveness and sufficiency.

The main effect that NHTSA expects to achieve through its NHTSA Guidelines is better-
designed in-vehicle integrated electronic device interfaces that do not exceed a reasonable level of
complexity for visual-manual secondary tasks. While voluntary and nonbinding, the NHTSA
Guidelines are meant to discourage the introduction of egregiously distracting non-driving tasks
performed using integrated devices (i.e., those that the NHTSA Guidelines list as being inherently
distracting and those that do not meet the acceptance criteria when tested under the test method
contained in the Guidelines).

NHTSA seeks comments as to how to improve the NHTSA Guidelines so as to improve
motor vehicle safety. Because these Guidelines are voluntary and nonbinding, they will not
require action of any kind, and for that reason they will not confer benefits or impose costs.

Nonetheless, and as part of its continuing research efforts, NHTSA welcomes comments on the
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potential benefits and costs that would result from voluntary compliance with the draft

Guidelines.

NHTSA will review submitted comments and plans to issue a final version of the visual-

manual portion of its NHTSA Guidelines in the form of a Federal Register notice during the first

half of calendar year 2012.

II. Background

A. Acronyms Used in Document

ADAM
AM
ANPRM
CAMP
CANbus
CD
CDS
DFD
DOT
EOT
EORT
FARS
FM
FMCSA
FMVSS
FR

GES
GVWR
HMI
HVAC
ISO
ISOES
IVIS
JAMA
LCT
MGD
MNTE
NASS
NHTSA

Advanced Driver Attention Metrics

Amplitude Modulation

Advance Notice of Proposed Rulemaking
Collision Avoidance Metrics Partnership
Controller Area Network bus

Compact Disc

Crashworthiness Data System (NASS-CDS)
Dynamic Following and Detection

Department of Transportation

Enhanced Occlusion Technique

Eyes-Off-Road Time

Fatality Analysis Reporting System

Frequency Modulation

Federal Motor Carrier Safety Administration
Federal Motor Vehicle Safety Standard

Federal Register

General Estimates System (NASS-GES)

Gross Vehicle Weight Rating

Human-Machine Interface

Heating, Ventilation, and Air Conditioning
International Standards Organization
International Society for Occupational Ergonomics and Safety
In-Vehicle Information Systems

Japanese Automobile Manufacturers Association
Lane Change Task

Mean Glance Duration

Manual Number and Text Entry

National Automotive Sampling System
National Highway Traffic Safety Administration
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NMVCCS National Motor Vehicle Crash Causation Survey
NPRM  Notice of Proposed Rulemaking

NTTAA National Technology Transfer and Advancement Act
OE Original Equipment

OMB Office of Management and Budget

PAR Police Accident Report

PDT Peripheral Detection Task

R Task Resumability Ratio

SAE SAE International

SDLP Standard Deviation of Lane Position (lane position variability)
SHRP2  Strategic Highway Research Program 2

STI Systems Technology Incorporated

STISIM  Systems Technology Incorporated Driving Simulator
TEORT Total Eyes-Off-Road Time

TGT Total Glance Time to Task

VTTI Virginia Tech Transportation Institute

B. The Driver Distraction Safety Problem

There has been a large amount of research performed on the topic of driver distraction and its
impact on safety. Research noted here will provide a brief overview of the distraction safety problem.
Many other reports and papers have been published on various aspects of driver distraction. Some of

these additional reports and papers may be found at www.distraction.gov.

NHTSA data on distracted driving-related crashes and the resulting numbers of injured people
and fatalities is derived from the Fatality Analysis Reporting System (FARS)® and the National
Automotive Sampling System (NASS) General Estimates System (GES).”

The most recent data available, 2010 data, show that 17 percent of all police-reported crashes
(fatal, injury-only and property-damage-only) involve reports of distracted driving. As can be seen in

Table 1, the percent of all police-reported crashes that involve distraction has remained consistent over

> FARS is a census of all fatal crashes that occur on the roadways of the United States of America. It contains data on all
fatal crashes occurring in all 50 states as well as the District of Columbia and Puerto Rico.

*NASS GES contains data from a nationally-representative sample of police-reported crashes. It contains data on police-
reported crashes of all levels of severity, including those that result in fatalities, injuries, or only property damage. National
numbers of crashes calculated from NASS GES are estimates.
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the past five years. These distraction-related crashes lead to thousands of fatalities and over 400,000
injured people each year, on average.

An estimated 899,000 of all police-reported crashes involved a report of a distracted driver in
2010. Of those 899,000 crashes, 26,000 (3%) specifically stated that the driver was distracted when he
was adjusting or using an integrated device/control. From a different viewpoint, of those 899,000
crashes, 47,000 (5%) specifically stated that the driver was distracted by a cell phone (no differentiation

between portable and integrated). It should be noted that these two classifications are not mutually

exclusive, as a driver who was distracted by the radio control may have also been on the phone at the
time of the crash and thus the crash may appear in both categories. While all electronic devices are of
interest, the current coding does not separate other electronic devices other than cell phones.

TABLE 1-- POLICE-REPORTED CRASHES AND CRASHES INVOLVING DISTRACTION,

2006 - 2010 (GES)

Police-Reported Distraction- Distraction-
Year . Crashes Involving | Related Crashes | Related Crashes
Number of Police- . . .
Reported Crashes a Dlst.racted Involving an Involving an
Driver Integrated Electronic
Control/Device* Device*
2006 5,964,000 1,019,000 (17%) 18,000 (2%) 24,000 (2%)
2007 6,016,000 1,001,000 (17%) 23,000 (2%) 48,000 (5%)
2008 5,801,000 967,000 (17%) 21,000 (2%) 48,000 (5%)
2009 5,498,000 957,000 (17%) 22,000 (2%) 46,000 (5%)
2010 5,409,000 899,000 (17%) 26,000 (3%) 47,000 (5%)

* The categories for Integrated Control/Device and Electronic Device are not mutually exclusive.
Therefore the data cannot be added or combined in any manner.

Identification of specific driver-activities and driver-behavior that serves as the distraction has
presented challenges, both within NHTSA’s data collection and on police accident reports. Therefore, a

large portion of the crashes that are reported to involve distraction do not have a specific behavior or
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activity listed; rather they specify other distraction or distraction unknown. One could assume that some
portion of those crashes involve an electronic device, either portable or integrated.
NHTSA is making substantial data collection revisions to FARS and working on
revisions to Model Minimum Uniform Crash Criteria (MMUCC) to better capture and classify
the crashes related to distraction.” One such improvement is the ability to separate the
involvement of integrated vehicle equipment as the distraction in fatal crashes in FARS. With
this improvement, NHTSA looks to track the involvement of integrated devices over time in fatal
crashes. As manufacturers are increasingly developing communications systems that can
integrate portable devices into the vehicle or developing fully-integrated systems in the vehicle,

this tracking of data will be essential in monitoring distraction involvement in fatal crashes.

i.  Estimation of Distraction Crash Risk Via Naturalistic Driving Studies

One approach to estimating the driving risks due to various types of distraction is naturalistic
driving studies. Naturalistic data collection is an excellent method of determining distraction risks
because test participants (drivers) volunteer to drive an instrumented vehicle in the same manner that
they normally do for some period of time. Unlike commanded task testing, in which an in-vehicle
experimenter instructs a test participant when to perform a task, in naturalistic studies test participants
perform tasks at will. The unobtrusive data recording instrumentation installed in the vehicle eliminates
the distraction under-reporting problem seen in police accident reports by recording data that describes

what test participants are doing at any time while driving.

> Since this is a re-coding of state records into a uniform data set, and does not make contact with any specific subjects, no
OMB clearance is required for these revisions.
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For light vehicles, the NHTSA-sponsored 100-Car Naturalistic Driving Study,® %% 1°
performed by the Virginia Tech Transportation Institute (VTTI), provides information about the effects
of performing various types of secondary tasks on crash/near crash risks. Secondary tasks include
communications, entertainment, informational, interactions with passengers, navigation, and reaching
for objects tasks (along with many others) that are not required for driving. For the 100-Car Study,
VTTI collected naturalistic driving data for 100 vehicles from January 2003 through July 2004. Each
participant’s vehicle was unobtrusively fitted with five video cameras, sensors that measured numerous
vehicle state and kinematic variables at each instant of time, and data acquisition. The vehicles were
then driven by their owners during their normal daily activities for 12 to 13 months while data were
recorded. No special instructions were given to drivers as to when or where to drive and no
experimenter was present in the vehicle during the driving. All of this resulted in a large data set of
naturalistic driving data that contains information on 241 drivers (100 primary drivers who performed
most of the driving and 141 secondary drivers who drove the instrumented vehicles for shorter periods
of time) driving for almost 43,000 hours and traveling approximately 2 million miles.

Data from the 100-Car Naturalistic Driving Study provides the best information currently
available about the risks associated with performing a variety of secondary tasks while driving light

vehicles (vehicles under 10,000 pounds GVWR). However, even though this was a large, difficult, and

6 Neale, V. L., Dingus, T. A., Klauer, S.G., Sudweeks, J., and Goodman, M., “An Overview of the 100-Car
Naturalistic Study and Findings,” ESV Paper 05-0400, June 2005.

7 Dingus, T. A., Klauer, S.G., Neale, V. L., Petersen, A., Lee, S. E., Sudweeks, J., Perez, M. A., Hankey, J.,

Ramsey, D., Gupta, S., Bucher, C., Doerzaph, Z. R., Jermeland, J., and Knipling, R.R., “The 100-Car Naturalistic

Driving Study, Phase II — Results of the 100-Car Field Experiment,” DOT HS 810 593, April 2006.

¥ Klauer, S.G., Dingus, T.A., Neale, V.L., Sudweeks, J.D., and Ramsey, D.J., “The Impact of Driver Inattention on Near-
Crash/Crash Risk: An Analysis Using the 100-Car Naturalistic Driving Study Data,” DOT HS 810 594, April 2006.

’ Guo, F., Klauer, S.G., McGill, M.T., and Dingus, T.A., “Task 3 — Evaluating the Relationship Between Near-Crashes and
Crashes: Can Near-Crashes Serve as a Surrogate Safety Metric for Crashes?,” DOT HS 811 382, September 2010.

" Klauer, S.G., Guo, F., Sudweeks, J.D., and Dingus, T.A., “An Analysis of Driver Inattention Using a Case-Crossover
Approach On 100-Car Data: Final Report,” DOT HS 811 334, May 2010.
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expensive study to perform, from an epidemiological viewpoint, the study was small (100 primary
drivers, 15 police-reported and 82 total crashes, including minor collisions). Drivers from only one
small portion of the country, the Northern Virginia-Washington, DC, metro area, were represented.

The 100-Car Study was deliberately designed to maximize the number of crash and near-crash
events through the selection of subjects with higher than average crash- or near-crash risk exposure.''
This was accomplished through the selection of a larger sample of drivers below the age of 25, and by
the inclusion of a sample that drove more than the average number of miles.

Due to the rapid pace of technological change, some devices (e.g., smart phones) and secondary
tasks of great current interest (e.g., text messaging) were not addressed by 100-Car Study data because
they were not widely in use at the time.

Subsequent to the 100-Car Naturalistic Driving Study, the Federal Motor Carrier Safety
Administration (FMCSA) sponsored an analysis of naturalistic driving data'’ to examine the effects of
driver distraction on safety for commercial motor vehicles (three or more axle trucks, tractors-
semitrailers (including tankers), transit buses, and motor coaches). This analysis used data collected
during two commercial motor vehicle naturalistic driving studies. Since the data analyzed was collected
during two studies, this study will, hereinafter, be referred to as the “Two Study FMCSA Analyses.”

The Two Study FMCSA Analyses combined and analyzed data from two large-scale commercial

motor vehicle naturalistic driving studies: the Drowsy Driver Warning System Field Operational Test'’

"' Neale, V. L., Dingus, T. A., Klauer, S.G., Sudweeks, J., and Goodman, M., “An Overview of the 100-Car Naturalistic
Study and Findings,” ESV Paper 05-0400, June 2005.

12 Olson, R.L., Hanowski, R.J., Hickman, J.S., and Bocanegra, J., “Driver Distraction in Commercial Vehicle Operations,”
FMCSA-RRR-09-042, September 2009.

3 Hanowski, R.J., Blanco, M., Nakata, A., Hickman, J.S., Schaudt, W.A., Fumero, M.C., Olson, R.L., Jermeland, J.,
Greening, M., Holbrook, G.T., Knipling, R.R., and Madison, P., “The Drowsy Driver Warning System Field Operational
Test, Data Collection Methods,” DOT HS 811 035, September 2008.
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and the Naturalistic Truck Driving Study.'* The combined database contains naturalistic driving data
for 203 commercial motor vehicle drivers, 7 trucking fleets, 16 fleet locations, and approximately 3
million miles of continuously-collected kinematic and video data. This data set was filtered using
kinematic data thresholds, along with video review and validation, to find safety-critical events (defined
in this report as crashes, near-crashes, crash-relevant conflicts, and unintentional lane deviations). There
were a total of 4,452 safety-critical events in the database: 21 crashes, 197 near-crashes, 3,019 crash-
relevant conflicts, and 1,215 unintentional lane deviations. In addition, 19,888 time segments of
baseline driving data were randomly selected for analysis.

One major source of differences in the results obtained from analyses of the 100-Car Study with
those obtained from the Two Study FMCSA Analyses is the different time frames in which their data
collections were performed. The 100-Car Naturalistic Driving Study data collection was from January
2003 through July 2004. The Drowsy Driver Warning System Field Operational Test collected data
from May 2004 through September 2005 and the Naturalistic Truck Driving Study collected data from
November 2005 through May 2007. Due to the current rapid changes occurring in portable and other
consumer electronics, the specific types of electronic device related distraction observed across studies,
while similar, were not identical. For example, while the Two Study FMCSA Analyses found a high
safety critical event risk due to drivers engaging in text messaging, there was no text messaging
observed during the 100-Car Study. This is because the widespread popularity of text messaging did not

occur until after the 100-Car Study data collection was completed.

ii.  Summary of Naturalistic Driving Study Distraction Risk Analyses

1 Blanco, M., Hickman, J.S., Olson, R.L., Bocanegra, J.L., Hanowski, R.J., Nakata, A., Greening, M., Madison, P.,
Holbrook, G.T., and Bowman, D., “Investigating Critical Incidents, Driver Restart Period, Sleep Quantity, and
Crash Countermeasures in Commercial Vehicle Operations Using Naturalistic Data Collection,” in press, 2008.
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determined by the 100-Car Naturalistic Driving Study and the Two Study FMCSA Analyses. In this
figure, a risk odds ratio of 1.00 (shown as “1” in the figure) equates to the risks associated with baseline
driving. Risk odds ratios above 1.00 indicate secondary tasks that increase driving risks while risk odds
ratios below 1.00 indicate protective effects (i.e., performing these secondary tasks makes a crash or
near-crash event less likely to occur than driving and not performing any secondary task.) This figure

provides a quick, visual, summary of the risks associated with performing a variety of secondary tasks

while driving both light and heavy vehicles.

Heavy Trucks «—DATA — Passenger Cars

Interacting
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Figure 1: Risk Odds Ratios Determined by the Original 100-Car Study Analyses and Two

Study FMCSA Analyses
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In summary, the various naturalistic data study analyses established several important things
about driver distraction which are directly relevant to the NHTSA Guidelines for reducing driver
distraction due to device interface design:

* Secondary task performance is very common while driving. They were observed during the
majority (54%) of the randomly selected baseline time segments analyzed during the 100-Car
Study analyses. Some secondary task performance involves the use of electronic devices; these
secondary tasks are the primary focus of this document.

* Secondary task performance while driving has a broad range of risk odds ratios associated with
different secondary tasks. The observed risk odds ratios range from 23.2, indicating a very large
increase in crash/near-crash risk (a risk ratio of 1.0 means that a secondary task has the same risk
as average driving; a risk ratio of 23.2 means that risk associated with performance of this
secondary task is increased by 2,220 percent compared to average driving), to 0.4 (any value
less than 1.0 indicates a situation with less risk than average driving indicating a protective
effect; a risk ratio of 0.4 means that risk associated with performance of this secondary task is
reduced by 60 percent compared to average driving). This indicates that it may well be possible
to improve at least some of the secondary tasks with high risk odds ratios (i.e., risky tasks) so as
to make them substantially safer to perform. The logical place to reduce crash/near-crash risk
odds ratios for these secondary tasks is through improvements to their driver interface.

* [Itis clear from naturalistic driving research that the secondary tasks with the highest risk odds
ratios tend to have primarily visual-manual interaction means with only a relatively small
cognitive component. Of course, every secondary task results in some cognitive load; however,
tasks that could be said to not require a lot of thought, such as Reaching for a Moving Object, are

towards the right side of Figure 1. Only the secondary tasks, “Interacting with Passenger” and
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“Talking/Listening on Hands-Free Phone,” are almost exclusively cognitive in nature. Both of
these secondary tasks have risk odds ratios that are statistically significantly less than 1.00 (at the
95 percent confidence level). These two heavily cognitive secondary tasks appear to have
protective effects.

For this reason, and because it is far less clear how to measure the level of cognitive
distraction, the NHTSA Guidelines will initially only apply to the visual-manual aspects of
devices’ driver interfaces. Subsequent phases of development of these NHTSA Guidelines are
planned to extend them to cover the auditory-vocal portions of device interfaces.

* Long (greater than 2.0 seconds) glances by the driver away from the forward road scene are
correlated with increased crash/near-crash risk. When drivers glance away from the forward
roadway for greater than 2.0 seconds out of a 6-second period, their risk of a an unsafe event

substantially increases relative to the baseline.

C. NHTSA’s Driver Distraction Program

NHTSA'’s safety mission is to “save lives, prevent injuries, and reduce economic costs due to
road traffic crashes.” One focus of this mission is the prevention of road traffic crashes for which driver
distraction is a contributing factor."’

In April 2010, NHTSA released an “Overview of the National Highway Traffic Safety

2916

Administration’s Driver Distraction Program,” ” which summarized steps that NHTSA intends to take to

15 Information on NHTSA’s efforts to address this problem can be found at http://www.distraction.gov/.
' «“Overview of the National Highway Traffic Safety Administration’s Driver Distraction Program,” DOT-HS-811-299,
April 2010. Available at http://www.nhtsa.gov/staticfiles/nti/distracted driving/pdf/811299.pdf.
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“help in its long-term goal of eliminating a specific category of crashes- those attributable to driver

distraction.” NHTSA’s Driver Distraction Program consists of four initiatives:

1.

Improve the understanding of the extent and nature of the distraction problem. This
includes improving the quality of data NHTSA collects about distraction-related crashes
along with better analysis techniques.

Reduce the driver workload associated with performing tasks using both built-in and
portable in-vehicle devices by working to limit the visual and manual demand associated
with secondary tasks performed using in-vehicle devices. Better device interfaces will
help to minimize the amount of time and effort involved in a driver performing a task
using the device. Minimizing the workload associated with performing non-driving, or
“secondary,” tasks with a device will permit drivers to maximize the attention they focus
toward the primary task of driving.

Keep drivers safe through the introduction of crash avoidance technologies. These
include the use of crash warning systems to re-focus the attention of distracted drivers as
well as vehicle-initiated (i.e., automatic) braking and steering to prevent or mitigate
distracted driver crashes.

Although not the focus of this notice, NHTSA is, in parallel with its NHTSA
Guidelines development effort, performing a large amount of research in support of the
crash avoidance technologies initiative. For example, NHTSA has completed, and
reports should be published shortly, research about how to best warn distracted drivers.
We are also performing a large amount of research on forward collision avoidance and
mitigation technologies such as Forward Collision Warning, Collision Imminent Braking,

and Dynamic Brake Assist.
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4. Educate drivers about the risks and consequences of distracted driving. This includes
targeted media messages, drafting and publishing sample text-messaging laws for
consideration and possible use by the states, and publishing guidance for a ban on text
messaging by Federal government employees while driving.

This notice is part of NHTSA’s effort to address the second of these initiatives, reducing driver
workload by working to limit the visual and manual demand associated with in-vehicle device interface
designs. As discussed in NHTSA’s Driver Distraction Program, NHTSA’s intent is to “develop
voluntary guidelines for minimizing the distraction potential of in-vehicle and portable devices.”"” The
current notice only contains voluntary NHTSA Guidelines for integrated in-vehicle devices; portable
devices will be addressed by Phase 2 of the NHTSA Guidelines.

Drivers perform secondary tasks (communications, entertainment, informational, and navigation
tasks not required to drive'®) using an in-vehicle electronic device by interacting with the device through
its driver interface. These interfaces can be designed to accommodate interactions that are visual-
manual (visual display and manual controls), auditory-vocal, or a combination of the two. Some devices
may allow a driver to perform a task through either manual control manipulation with visual feedback or
through voice command with auditory feedback to the driver.

For the purposes of this document, a driver’s interactions with device interfaces are described in
terms of two functional categories based upon the mode of interaction: visual-manual and auditory-
vocal. Visual-manual interactions involve the driver looking at a device, making inputs to the device by

hand (e.g., pressing a button, rotating a knob), and visual feedback being provided to the driver.

17 112
Ibid, P. 21.

'® Navigation tasks clearly have to be performed to drive. However, such tasks as destination entry do not have to be

performed while driving but can instead be performed while the vehicle is stationary.
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Auditory-vocal interactions involve the driver controlling the device functions through voice commands
and receiving auditory feedback from the device. Note that a single device’s driver interface may
accommodate both visual-manual and auditory-vocal interactions.

These proposed voluntary NHTSA Guidelines are appropriate for in-vehicle device tasks that are
performed by the driver through visual-manual means. The goal of the NHTSA Guidelines is to
discourage the implementation of tasks performed using in-vehicle electronic devices unless the tasks
and device driver interfaces are designed to minimize driver workload experienced by a driver when
performing the tasks while driving. The NHTSA Guidelines specify criteria and a test method for
assessing whether a secondary task performed using an in-vehicle device may be suitable for
performance while driving, due to its minimal impact on driving performance and, therefore, safety.

The NHTSA Guidelines also seek to identify secondary tasks that interfere with a driver’s ability to
safely control the vehicle and to categorize those tasks as being unsuitable for performance by the driver

while driving.

III. Why Distraction Guidelines?

NHTSA is proposing voluntary NHTSA Guidelines to limit and/or reduce visual-manual
driver distraction due to integrated electronic devices, instead of a mandatory Federal Motor
Vehicle Safety Standard (FMVSS), for several reasons. First, the rapid pace of technology
evolution cannot be fully addressed with a static rule put in place at this time. Second, data is
not sufficient at this time to permit accurate estimation of the benefits of a possible distracted
driving rule, though NHTSA firmly believes that there are safety benefits to be gained by
limiting and reducing driver distraction due to integrated electronic devices. Finally, NHTSA

rules must have repeatable, objective means for determining compliance and driver distraction
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testing involves drivers with inherent individual differences that present a unique challenge.
Each of these reasons is discussed in detail below.

* In 2002, the Alliance of Automobile Manufacturers developed a set of guidelines to
address the agency’s call that manufacturers should develop a set of design principles to
which future products would be designed. The intent was to address the increasing use of
navigation units, infotainment, and complex controls appearing in vehicles that, if used
while driving, could present an additional source of distraction for drivers leading to an
increase in crashes. Since that time, NHTSA has been monitoring and conducting driver
distraction research using a sample of the designs that have been developed in accordance
with the Alliance Guidelines. Our observations are as follows: 1) manufacturers have
different interpretations of the guidelines themselves, leading to different
implementations, 2) newer techniques exist to evaluate these interfaces than existed
nearly a decade ago, 3) the guidelines have not kept pace with technology, and 4) more
recent data compiled from naturalistic driving studies implies that more stringent criteria
are needed. Given these observations, we believe it is appropriate to issue Federal
guidelines to ensure that current and future products continue to be designed in such a
way as to mitigate driver distraction as opposed to adding to it. In addition, we believe
Federal guidelines are appropriate because they can keep pace with rapidly changing
technology by providing a benchmark for designers while allowing the agency and other
researchers to continue their work in this rapidly evolving area, including the assessment
of test procedures for regulatory purposes.

* In-vehicle communications and electronics are currently evolving at a pace that is not

amenable to regulation. We believe that establishing Federal guidelines at this time is
26



appropriate for these rapidly changing in-vehicle technologies, since it will provide a
comprehensive means to ensure the reasonableness of designs. As new systems, features,
functions, and types of control inputs are developed, NHTSA should be able to develop
voluntary NHTSA Guidelines to address any potential safety issues as they arise. These
NHTSA Guidelines can be issued more quickly than regulations that go through the
rulemaking process.

* Existing data provide a sufficient basis on which to establish general NHTSA Guidelines
that, if followed, will deter manufacturers from introducing in-vehicle information and
communications systems that induce the kinds and duration of visual-manual distraction
that are demonstrably unsafe. In future years, data from a major naturalistic research
study that is currently being conducted through the Strategic Highway Research Program
2 (SHRP2)" should provide better information on the precise causation of distraction
related incidents.

* Additionally, the test method developed by NHTSA in these NHTSA Guidelines in its
current form would not meet the statutory requirements for establishing compliance with
a FMVSS. Specifically, NHTSA’s authorizing legislation requires that FMVSS contain
objective and repeatable procedures, such as engineering measurement, for determining
compliance or non-compliance of a vehicle with the standard. Driver distraction testing
involves human drivers with inherent individual differences that present a unique

challenge. A FMVSS with a compliance test procedure that entails driver involvement

' Information about SHRP?2 is at: http://trb.org/StrategicHighwayResearchProgram2SHRP2/Blank?2.aspx.
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would not meet those requirements due to the individual variability of the drivers
involved in the test.

Consider a brake compliance test; it tests the manufactured parts that comprise the
braking, wheel, and tire systems. NHTSA has gone to considerable effort to tightly
prescribe the actions of the professional test driver so that they do not influence test
results. The main sources of test non-repeatability are the manufacturing tolerances of
the vehicle components and the variability in the road surface. Again, NHTSA has tried
to specify the road surface so as to minimize test variability. Due to the tight
specification of test driver’s actions and road surface, brake compliance testing is highly
repeatable.

In comparison, driver distraction tests involve average drivers as a critical part of
the test of the in-vehicle system. The driver’s actions cannot be tightly prescribed, as was
done for brake testing. Unfortunately, the level of driver distraction due to performing a
task using a device inherently depends upon the personal characteristics and capabilities
of the driver. The driver’s manual dexterity, multi-tasking ability, driving experience,
state of health, age, intelligence, and motivation (among other factors) may all influence
the level of distraction experienced while performing a task. In an effort to “average out”
individual differences, a group of 24 test participants is used for the NHTSA Driver
Distraction Guideline tests described in this document. Furthermore, these NHTSA
Guidelines contain provisions designed to ensure that test participants are not biased
either for or against a task/device. However, there remains a chance that one group of 24
test subjects will produce a test result that finds a task or device suitable for performance

while the vehicle is in motion, while testing with another group of 24 subjects may find

28



that the task or device should be locked out. Therefore, the test would not be repeatable

and therefore is not appropriate for a FMVSS.*’
IV. NHTSA Research to Develop Driver Distraction Metrics and Measurement Methods

A. Timeline of NHTSA Driver Distraction Measurement Research

NHTSA has been performing research addressing issues related to driver distraction for nearly
20 years. Early research examined truck driver workload and the effects of using a route navigation
system on driving performance. In the last decade, research has been focused on assessing the impact of
cell phone use on driver performance and behavior. As the availability of in-vehicle electronic devices
has increased, NHTSA’s research focus has shifted to development of methods and metrics for
measuring distraction resulting from the use of any such device while driving. Each research study has
contributed to the development of a broad set of metrics that characterize the impact of the performance
of distracting tasks on driving performance in a repeatable and objective manner. The development of
valid and sensitive measures of distraction effects on driving performance is challenging because
distraction measurement inherently involves human test subjects. This section summarizes several
recent NHTSA studies that focused on developing a valid, robust protocol for measuring driver

distraction caused by the use of in-vehicle electronic devices.

%% One possible solution to the issue of non-repeatability due to individual variability has been thought of by NHTSA. The
idea is to remove repeatability as an issue by only testing any given task on a device one time. A company that wished to
know whether a task and/or device is acceptable for being performed while a vehicle is not in “Park” would perform the
NHTSA specified test using all of the NHTSA specified test procedures for test participant selection, test conduct, etc., and
document the results. If NHTSA subsequently was interested in monitoring whether that particular task and/or device met
the distraction test’s acceptance criteria, NHTSA would consider the company’s documented record of the test as conclusive
proof of meeting the acceptance criteria of the test and not perform the test itself. NHTSA would only perform testing if a
company had not performed the test. However, NHTSA has never tried such an approach and does not wish to consider such
a novel approach with a complex topic such as driver distraction.
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B. “15-Second Rule” Study

In the 1990s, SAE International worked to develop a recommended practice for determining
whether or not a particular navigation system function should be accessible to the driver while driving.
The draft recommended practice (SAE J2364)*" % asserted that if an in-vehicle task could be completed
within 15 seconds by a sample of drivers in a static (e.g., vehicle parked) setting, then the function was
suitable to perform while driving. NHTSA conducted a preliminary assessment of the diagnostic
properties of this proposed rule. Ten subjects, aged 55 to 69 years, completed 15 tasks, including
navigation system destination entry, radio tuning, manual phone dialing, and adjusting the Heating,
Ventilation, and Air Conditioning (HVAC) controls in a test vehicle. Correlations between static task
performance and dynamic task performance were relatively low. The results were interpreted to suggest
that static measurement of task completion time could not reliably predict the acceptability of a device.
Based on these results, NHTSA looked to other metrics and methods for use in assessing secondary task

distraction in subsequent research.
C. Collision Avoidance Metrics Partnership (CAMP) Driver Workload Metrics
Project”

The Driver Workload Metrics project conducted by the Collision Avoidance Metrics Partnership

CAMP) consortium,** in cooperation with NHTSA, sought to develop performance metrics and test
p g PP

21 Green, P., “Estimating Compliance with the 15-Second Rule for Driver-interface Usability and Safety,”
Proceedings of the Human Factors and Ergonomics Society 43rd Annual Meeting, 1999.

** Green, P., “The 15-second Rule for Driver Information Systems,” ITS America Ninth Annual Meeting Conference
Proceedings, Washington, DC, 1999.

2 Angell, L., Auflick, J., Austria, P. A., Kochhar, D., Tijerina, L., Biever, W., Diptiman, T., Hogsett, J., and Kiger, S.,
“Driver Workload Metrics Task 2 Final Report,” DOT HS 810 635, November 2006.

2* CAMP included researchers from Ford, GM, Nissan, and Toyota.
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procedures for assessing in-vehicle system secondary task distraction and its impact on driving
performance. The CAMP identified four categories of driving performance metrics as having direct
implications for safety: driver eye glance patterns, lateral vehicle control, longitudinal vehicle control,
and object-and-event detection. A number of potential surrogates thought to have predictive value with
respect to the above-mentioned performance measures were identified. CAMP’s analyses sought to
determine which performance metrics discriminated between driving with a secondary task and driving
alone. The majority of metrics that passed the evaluation criteria were related to eye-glance behavior.
Visual-manual tasks affected driving performance more than auditory-vocal tasks. The project
concluded that eye-glance data contain important information for assessing the distraction effects of
both auditory-vocal and visual-manual tasks. One significant conclusion of this work was that the
interference to driving caused by in-vehicle secondary tasks was multidimensional and no single metric

could measure all effects.

D. Measuring Distraction Potential of Operating In-Vehicle Devices™

Following the Driver Workload Metrics project, in 2006, NHTSA explored the feasibility of
adapting one or more existing driver distraction measurement protocols for use with production vehicles
rather than pre-production prototypes. NHTSA wanted a well-documented, simple, non-destructive test
that would allow test vehicles to be obtained by lease and therefore minimize research costs. Additional
protocol criteria included: (1) ease of implementation, (2) the test protocol’s state-of-development,
including extent of use and documentation, (3) the level of training and staffing required, (4) objective

measures, and (5) the availability and interpretability of data.

2 Ranney, T.A., Baldwin, G.H.S., Vasko, S.M., and Mazzae, E.N., “Measuring Distraction Potential of Operating In-Vehicle
Devices,” DOT HS 811 231, December 2009.
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Test venues meeting these criteria included the personal computer-based Advanced Driver
Attention Metrics (ADAM) Lane Change Task (LCT)* and the Systems Technology Inc. (STI) low-cost,
low-fidelity driving simulator (STISIM-Drive). The LCT is a standalone driving simulation that
requires drivers to execute lane changes when prompted by signs appearing in the scenario. The LCT
combines vehicle control performance, object detection, and response speed into a single summary
performance measure. Based on CAMP?’ study recommendations, the STISIM driving scenario used
involved car following with occasional oncoming traffic, in combination with the Peripheral Detection
Task (PDT) to provide a visual object-event detection component. A Seeing Machines faceLab eye
tracking system was used with both primary test venues.

Two initial experiments were conducted to evaluate the metrics associated with the STISIM and
LCT test venues and to assess the metrics’ sensitivity for detecting known and hypothesized differences
between different secondary tasks. Results showed that most metrics were sensitive to changes in
visual-manual load associated with visual search tasks. STISIM driving performance and PDT metrics
were the most sensitive objective metrics and were generally more sensitive than LCT metrics. A third
experiment that compared the sensitivity of measures obtained in the laboratory with that of an
established test track protocol showed similarity among patterns of workload ratings. However, the
laboratory simulator measures were more sensitive to secondary task load differences than the

corresponding test track measures.

26 Mattes, S., “The lane change task as a tool for driver distraction evaluation,” in GfA/17th Annual Conference of
the International-Society-for-Occupational-Ergonomics-and-Safety (ISOES) Stuttgart, Germany: Ergonomia Verlag
OHG, Bruno-Jacoby-Weg 11, D-70597, 2003.

7 Angell, L., Auflick, J., Austria, P. A., Kochhar, D., Tijerina, L., Biever, W., Diptiman, T., Hogsett, J., and Kiger, S.,
“Driver Workload Metrics Task 2 Final Report,” DOT HS 810 635, November 2006.
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Overall, the laboratory environment provided better control of test conditions, particularly
visibility, and less measurement error than the test track. The limited fidelity of the simulator did not
reduce the sensitivity of the simulator-based metrics for detecting the targeted differences between task
conditions. The breadth of STISIM/PDT measurement capabilities is also consistent with the general
consensus that multiple measures are necessary to fully characterize distraction effects. Thus, the

driving simulator protocol was retained for further research.

E. Developing a Test to Measure Distraction Potential of In-Vehicle Information

System Tasks in Production Vehicles®®

In 2009, NHTSA continued its efforts to develop a sensitive method of driver distraction
measurement using production vehicles. Research was conducted using the visual occlusion technique,
which involves periodic interruption of vision (via electronically shuttered goggles or some other
apparatus) during the performance of a secondary task to simulate the driver glancing at the roadway
while driving. By summing the duration of periods of unoccluded vision, the technique provides an
estimate of the time that the driver looks away from the roadway to perform the secondary task.
Because in the traditional occlusion method, participants have no primary task load (to simulate the
demands of driving), the task completion time estimates do not include time during which participants
continue to work on the secondary task during occluded intervals. To address this “blind operation”
concern, an Enhanced Occlusion Technique (EOT) was also examined. This technique incorporated an
auditory tracking task intended to simulate the demands of driving without interfering with the visual

demands of occlusion.

28 Ranney, T.A., Baldwin, G.H.S., Parmer, E., Domeyer, J., Martin, J., and Mazzae, E. N., “Developing a Test to Measure
Distraction Potential of In-Vehicle Information System Tasks in Production Vehicles,” DOT HS 811 463, November 2011.
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The study compared task completion times obtained with the traditional occlusion protocol with
those obtained using the EOT to assess their relative abilities to assess the distraction effects of
secondary tasks. The experiment also sought to determine the extent to which blind operation is
eliminated by the EOT. Data from occlusion trials were also used to compute indices of task
resumability (R), which indicate how amenable a task is to completion under conditions of interruption,
as in driving. Three navigation system tasks were used, including destination entry by address, selecting
a previous destination, and searching a list of cities. Results showed that the EOT eliminated some blind
operation, but not all of it. Specifically, with traditional occlusion, approximately 23 percent of the
actions required to perform the task was accomplished during occluded intervals. With the EOT, the
corresponding percentage was 11 percent. The R metrics differed between the traditional occlusion and
EOT conditions, but neither R metric revealed differences between secondary task conditions. This led
to the conclusion that task resumability (R) does not reflect the same performance degradation revealed
by the driving performance metrics. The destination entry by address task was associated with a
significantly higher level of (auditory) tracking error than the previous destination task.

A complementary experiment was conducted as part of this project using a multiple-target
detection task to assess the distraction potential of three navigation systems with comparable
functionality. Participants performed two navigation system tasks (destination entry by address and
previous destination) using one original equipment system and two portable systems, each differing in
their rated usability. Metrics revealed strong and consistent differences between baseline driving and
driving with a secondary task. Three objective metrics (car-following coherence, detection task mean
response time and the proportion of long glances) revealed differences between the destination entry by
address and previous destination tasks generally. Based on the results of these experiments, it was

concluded that it is feasible to use a simulator-based test to assess the distraction potential of secondary
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tasks performed with original equipment systems integrated into production vehicles. Test results
indicated that a broad range of metrics, including measures of car-following, lateral vehicle control,
target detection, and visual performance, were consistently and robustly sensitive to differences between
categories of secondary tasks and between baseline driving and driving while performing secondary
tasks. Fewer metrics were found to be sensitive to differences between visual-manual task conditions:
lane-position variability (SDLP), the time required for a following vehicle to react to lead vehicle speed
changes, and detection task response time.

While the EOT represented an improvement over the traditional occlusion paradigm for
providing information about the time required to perform various secondary tasks, task duration
estimates obtained with either the traditional occlusion protocol or the EOT both differed from
comparable values obtained in a controlled driving situation. Due to their increased sensitivity for
detecting differences within task conditions, the SDLP, the time required for a following vehicle to react
to lead vehicle speed changes, detection task response time and proportion of correct responses are
considered core metrics for assessing distraction potential using driving simulation methods. Measures
based on eye position data, primarily the proportion of long glances away from the forward roadway,

also exhibited differences between tasks.

F. Distraction Effects of Manual Number and Text Entry While Driving®

In 2010, NHTSA conducted research to further develop its driving simulator method in order to
assess the distraction potential of secondary tasks performed using in-vehicle information systems in

production vehicles or portable electronic devices. The “Dynamic Following and Detection” (DFD)

» Ranney, T.A., Baldwin, G.H.S., Parmer, E., Martin, J., and Mazzae, E. N., “Distraction Effects of Manual Number and
Text Entry While Driving ,” DOT HS 811 510, August 2011.
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method combines car following and visual target detection, can be used with different vehicles, and
requires minimal set up effort. Performance degradation in measures of lateral position, car following,
and visual target detection, which are recorded for trials with secondary tasks, is compared to baseline
driving performance and trials with a benchmark task (destination entry). NHTSA conducted a study to
assess the effects of performing Manual Number and Text Entry (MNTE) tasks using integrated and
portable devices in a driving simulator scenario to compare the DFD metrics with metrics specified in
the Alliance of Automobile Manufacturers Driver-Focus Telematics Guidelines (the Alliance
Guidelines). This study was also intended to evaluate different test participant selection criteria and
sample sizes.

Specifically, the study examined Alliance Guidelines’ Principle 2.1, which states:

Systems with visual displays should be designed such that the driver can complete

the desired task with sequential glances that are brief enough not to adversely affect

driving.”’

The Alliance proposed two alternatives for assessing compliance. Alternative A includes two
criteria that should be met: (1) durations of single glances to the task should generally not exceed 2
seconds; and (2) total 