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Connected vehicles technology
Vulnerable road users

Roadway infrastructure design
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Distributed simulation technology
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The world - 1,250,000

THE BLOOMBERG GLOBAL ROAD
SAFETY PROGRAM FOCUSES ON
10 COUNTRIES THAT ACCOUNT
FOR MORE THAN 600,000 ROAD
TRAFFIC DEATHS ANNUALLY.
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Vulnerable road users

FIGURE 6
Road traffic deaths by type of road user, by WHO region

World

Eastern
Mediterranean

The Americas

3%

W  34%  Western

Pacific

10AD SAFETY, 2015: SUMMARY




IT’s NOT JUST US

SAFETY RESEARCH USING SIMULATION

UNIVERSITY TRANSPORTATION CENTER

(‘

Vojse 11



Part 2

Trust and Reliance



Part 2




Engineering solutions

0 Advanced driver assistance systems

= Lane departure warnings

0 Automated vehicles technology

= Lane keeping assist

= Lane centering assist

0 Connected vehicles technology

= Head on collision warning systems

0 Roadway infrastructure design

= Jersey barriers
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Human behavior: An engineering
conundrum

NOW REMEMBER...
THIS ONE TURNS ONTHE AR
CONDITIONER , AND THIS ONE
DESTROYS THE WORLD.
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Lane departure warning systems
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An ideal world
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The results
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Figure 3.1. Groups A’s average TTL for each set of drive by reliability level. Note: **
denotes p<.01; *** denotes p<.001
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Lee and See (2004)

system capabilities,
leading to misuse

Trust

e

Good resolution: A range of
system capability maps onto
the same range of trust

Overtrust: Trust exceeds

Calibrated trust: Trust
matches system capabilities,
leading to appropriate use

Distrust: Trust falls short
of system capabilities,
leading to disuse

Poor resolution: A large range
of system capability maps onto
a small range of trust

Automation capability

(trustworthiness)

Figure 2. The relationship among calibration, resolution, and automation capability in defining appropriate
trust in automation. Overtrust may lead to misuse and distrust may lead to disuse.
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SaferSim:Trust and Reliance
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Movie
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https://www.youtube.com/watch?v=65CPxmfe6cE

Vietnam

Smartphone Penetration

Smartphone penetration in urban areas

2013 2014 2015 2016

* Smartphone ownership in Vietnam is booming, with current penetration at 72% in urban areas and 53% in rural.

Source: Consumer Barometer Question: A2. Which operating system do you have on your smartphone?
Smartphone users, n=1000 TNS / Google smartphone apps research Vietnam
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V2P
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Pedestrian simulators

Hank Virtual Environments Lab
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Helping others, helping ourselves




Part 3

Distraction



Distraction is deadly




Visual-manual distractions

" Talking! | b zass il

llistening on | TR B En,?i{'ggld - Reaching for
| celt phone J " \ | ) | object
PR Sp— - e R -— e -— e s

RISK I B’
1 2 3 4 5 6 7 8 9 23
2
“Talking/listening ™ b— s em e T
{ on hands-free igﬁcmga:g] rT :
. cell phone - ! ext messagin
\p—«-f// object : on cell pho%eg:

Dashed box indicates a task affected by these guidelines = =========
Boxes indicate visual-manual tasks
Ovals indicate auditory-vocal tasks

The most distracting tasks are
visual-manual intensive
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National Highway Traffic Safety
Administration

(o] Sign in Sign up

- FEDERAL REGISTER

The Daily Journal of the United States Covernment
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Visual-Manual NHTSA Driver Distraction Guidelines for In-
Vehicle Electronic Devices

A Notice by the National Highway Traffic Safety Administration on 09/16/2014 \‘ v
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Acceptance criteria

1) Frequency of long glances

1) For at least 21 of the 24 test participants, no more than 15 percent (rounded
up) of the total number of eye glances away from the forward road scene have
durations of greater than 2.0 seconds while performing the testable task one
time.

2) Mean glance duration

1) For at least 21 of the 24 test participants, the mean duration of all eye glances
away from the forward road scene is less than or equal to 2.0 seconds while
performing the testable task one time.

3) Total glance duration away from the forward roadway

1) For at least 21 of the 24 test participants, the sum of the durations of each
individual participant’s eye glances away from the forward road scene is less
than or equal to 12.0 seconds while performing the testable task one time.
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Lockout criteria

Pod 3 sec glance

33
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Voice control systems
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Cognitive distractions

MENTAI. DISTRACTIONS CAN
| LAST AS LONG AS 27 SECONDS

after using voice commands on cars and phones to
make a call, send a text or change the music.
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What’s the problem?

WHAT'S
THE PROBLEM?,
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Evaluation of voice control systems
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OSPAN Task

4/2+1=3

serene



OSPAN Task

3+12/4=7

stressed



Six infotainment systems

* Ford equipped with MyFord Touch,

* Chevrolet equipped with MyLink,

e Chrysler equipped with Uconnect,

* Toyota equipped with Entune,
 Mercedes equipped with COMAND, and
* Hyundai equipped with Blue Link
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Findings l l

High Workload
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Figure 10. Mental Workload Scale for each of the 8 research conditions
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But what about crashes?
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SaferSim: Cognitive Distraction

Mind wandering with little disrupting/distracting content v none reported
Mind wandering with highly disrupting/distracting content v none reported
External distraction (any v none)

Negative affect (negative v positive/neutral)

Alcohol use (blood alcohol values = 0.50 g/Lv<0.50 g/L)

Psychotropic drug use (any in preceding week v no use)

Sleep deprivation (<6 hours v=6 hours)

Adjusted OR
(95% Cl)

Adjusted OR
(95% Cl)

1.06 (0.79t0 1.42)
2.12(1.37t0 3.28)
1.64(1.18102.27)
1.43 (1.02 to 2.00)
1.68 (1.07 to 2.65)
1.76 (1.11t0 2.77)
1.98(1.25t03.12)
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Hazard anticipation, cell phones and voice
command systems

Percent Anticipating Hazard

100
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10

1. Pedestrian crossing obscured
on right
2. Truck obscuring crosswalk
3. Hidden crosswalk after curve
E Cell in school zone
ENo Cell 4. Car obscuring crosswalk
5. Hidden crosswalk to the left
0 - : : .
1 2 3 4 5

Scenario
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And what about China?




Around the world

Continent Program Name Label Countries
China New Car Assessment .
Program (C-NCAP) — Est. 2006 @ C.N-QA»‘P China
Japan New Car Assessment g -
o | Program UNCAP) — Est. 1991 JNCA? Japan
sia
Korean New Car Assessment
Program (KNCAP) — Est. 1999 a '_S_N_C_EP Korea
New Car Assessment Program for ASEAN ASEAN
Southeast Asian Countries G NCAP Countries
(ASEAN NCAP) — Est. 2011
Australia Australasian New Car Assessment Australia & New
USIrala | prooram (ANCAP) — Est. 1992 Zealand
France, Germany,
Italy, Spain,
European New Car Assessment $22, Sweden, The
Europe | Program (Euro-NCAP) — Est. EURO '@ # NCAP Netherlands &
1997 sl i United Kingdom
(European region
as a whole)

R Volise
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Helping others, helping ourselves

O O

5-Star Safety Ratings

More Stars. Safer Cars.

Yk Ak ok

NHTSA

www.nhtsa.gov

New Car Assessment Program (NCAP)

Non-regulatory vehicle safety program
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Part 4

Training and Education



Automated vehicles
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MyCarDoesWhat

HOME SAFETY FEATURES VIDEOS & GRAPHICS DEEPER LEARNING GAMES SHARE THE BUZZ BLOG ABOUT n

MyCarDoesWhatbrg

Know More. Drive Safer.

ABOUT

L

ThE ﬁiiﬁ

LINIVERSITY
OF lowa

WHAT?

MyCarDoesWhat.org is a national campaign to help educate
drivers on new vehicle safety technologies designed to help
prevent crashes. These technologies range from increasing the
stability and control of cars to providing warnings about crash

threats to automatically intervening to avoid or reduce the
severity of a crash.

The National Safety Council and the University of lowa are
WHY? national leaders in transportation safety education and

The goal of this campaign is to explain to drivers how best to

: . - research, respectively.
use these safety technologies, leading to safer driving.
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Deeper learning: Understan

AT rF

WHAT IS IT?

Forward collision warning systems warn you of an impending
collision by detecting stopped or slowly moved vehicles ahead of
your vehicle, Forward collision warning use radar, lasers, or
cameras to scan the road ahead while you drive. If there is an
impending colfision. the system will warn you of the danger using
lights, beeps, vibrations of your seat, or 3 combination of these.
Some systems may also tighten your seat belt and pre-charge the
brakes, making it easier for you to stop as guickly as possible.

Many vehicles with
forward collision
warning also quickly
becoming equipped
with safety
technologies like
automatic emergency
braking. If your vehicle
has automatic emergency braking it will urgently apply the brakes
if you fall to do so In time to avoid an Impending collision. While
automatic emergency braking may not prevent every crash from
occurning, the technology may help lessen the severity of 3 crash.

HOW TO USE IT?
Activation/Deactivation

Most forward collision warning
systems are active by default at speeds
greater than 10 mph. You can
deactivate the system by pressing

the forward collision warning system
button or by accessing your forward
collision warning settings via your
vehicle’s information screen. Check your cwner’s manual for
details about your specific vehicle,

What you should do

Always maintain 3 safe following distance from the vehicle in
front of you. Your forward collision warning system is intended to
warn you when you are getting dangerously close to the vehicle
In front. If you recelve a waming from your forward collision
warning system, or if it begins braking for you. be prepared to
brake or steer to safety.

HOW DOES IT WORK?

Parts of a typical forward collision warning system

Speed and distance sensors. “orward collision warning systems
use both speed and distance calculations to help keep you safe.
The most common type of distance sensor uses radar to detect
traffic ahead of you. but some systems use lasers, cameras, or 3
combination of these, These sensors detect slow or stopped
vehicles in your lane and warn you If a collision Is likely.

Looking under the hood: Radar-based systems. Let's look at
how radar-based forward collision warning systems work. Some
forward collision warning systems send radar waves that reflect
off objects in front of your car, Based on the radar refiection,
forward collision warning uses your speed and the changing
distance to the vehicle shead to detect if 3 crash is imminent.

Automatic Emergency Braking. Some forward collision warning
systems work together with Automatic Emergency Braking. If
your vehicle has automatic emergency braking, the system helps
you avoid a crash by urgently applying the brakes when a crash is
imminent if you fail to do so in time.

FANINS 13
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Deeper Learning: Understanding

HOW DOES IT WORK?

Indicator and Warning Alarm

Speed and

Distance Sensor On/Off Switch

Parts of a typical forward collision warning system
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Deeper Learning: Challenge

CHALLENGE #2: BICYCLES AND PEDESTRIANS

Some forward collision warning systems are not able to detect some
obstacles or even vehicles because of their size or shape. When driving in
areas where bicycles, motorcycles, and other small vehicles are common,

you should not rely on your forward collision warning system.

What would you do?

Imagine yourself driving the blue car on the city street to the right. Think
about the questions below.

1. If the pedestrian in front of you crosses the street, how will your forward

collision warning system respond?

2. What should you do?

53



Driver education

EDUCATION‘ IS FAILING US ALI.1 .‘MREFERENCE MARK
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Driver education can have an effect, but...

Evaluation of the Safety Benefits of the
Risk Awareness and
Perception Training Program

January 2016
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Driver education can have an effect, but...

1.00-

DPIacebo
|:|Trained

84 4%
T 67.4% 69.8%

0.75-

—

0.50-

Percentage of Hazards Anticipated

0.00-

Class 1 -ICarefuI Class 2 - ICareIess

The percentage of hazards anticipated by the four groups of drivers. (The error
bar represents the between-participant 95% confidence interval.)
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SaferSim:Training and Education
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And what about Robin Hood




Licensure

+ Internationally ,Hazard Perception“-Tests are used in two European
countries and in 5 Australian states:

- For this innovative form of testing, differences in design and also in regard

of the placement in the Systems of Novice Driver Preparation can be found.

Netherlands
Western Australia '
Queensland United Kingdom r

New South Wales 7 —~
e '
. : '/.’/ - /

B o ’/ ) r/ -

/ =8 ol R - E ‘/7

r _

Victoria /,// r -~

South Australia ' 7 =n
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Part 5

The Environment Outside the
Car



The environment outside the car
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Traffic signals
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Roadway geometry
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Fog

Figure 3.2 - Heavy fog level example
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UCF driving simulator

Figure 4.1 - NADS MiniSim at UCF

QD Volpe 65



Results
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Traffic signals
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Field evaluations

FIGURE 1 Permissive Flashing Yellow Arrow in Operation in Jackson County, Oregon
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SaferSim:The cycle of research




Roadway geometry
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Simulators
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Toll plaza geometry: Massachusetts
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Toll plaza geometry: Puerto Rico
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Results: Familiar and unfamiliar drivers

w.shutterstock.com - 588373985
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Baseline

ZONE 3

LONE 1
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Treatment

]
i
| AN

ZONE 4
NOT TOSCALE
| Er=| E / \... 3
B8 e | 5% | 55 s | E==| E Yo Plazs

R Volpe 77



Results
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SaferSim: Unprecedented opportunity
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The Big Dig
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“CHINATO
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Simulated world
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Logan International Airport
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The SaferSim Challenge
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Part 6

Conclusion



Four areas of research

Trust and
Reliance

Environment New
Outside the Distraction

Car technologies

Training and
Education
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Next major questions




International perspective

4

GLOBAL

ROAD SAFETY
PARTNERSHIP
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Helping others, helping ourselves
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