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Cooperative Agreement

+ Cooperative Agreement between Automotive
Coalition for Traffic Safety and NHTSA (begun
February 2008)

¢+ Supports a non-regulatory, market-based
approach to preventing drunk driving

+ Phased approach

* Phase | — Proof-of-principle prototype
development (focus: speed, accuracy,
precision)

* Phase Il — Subsystem development and
Integration into research vehicle
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Cooperative Agreement

+ Five-year program to develop and test prototypes that
may be considered for vehicle integration

= Non-invasive, seamless technologies to measure
driver BAC and reduce incidence of drunk driving

= Measure alcohol accurately, precisely, and reliably
In a very short time so the sober driver is not
Inconvenienced

= Devices intended to prevent alcohol-impaired drivers
(BAC 2 0.08) from driving their vehicles

A O i
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DADSS Program Process
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Autoliv: Breath-Based Technology

Breath-based system refloct
] eflecting
Extensive real world

Mirrors
experience with breath to g

measure BrAC

+ Alcohol and carbon dioxide
measured by IR sensor

+ CO, measures breath
dilution

Optical
Module

Sensors

Pump
 Filter

I 4 Alcohol Sensor

745/B0P- 08014540

Breathing
Cup
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Takata-TruTouch: Touch-Based Technology
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Blackbody Touchpad Touchpad
light source lllumination Collection

Concept of Operation:

Finger placed on touchpad interface
Near-IR light introduced into finger
Absorbed (returned) light measured
Interferometer measures light intensity
at each wavelength

Alcohol concentration derived

Interferometer |
Engine

Optical
_ Touchpad

Detector i
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Processing
Electronics
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DADSS Phase | Requirements

+ Phase | Prototypes evaluated against the following performance
specifications:

= Measure from 0.01% to 0.12% BAC
= Measurement time = 325 milliseconds
= Accuracy and Precision
* 0.07%-0.09% BAC - £0.0003% BAC
* Required Standard Calibration Devices (SCD) @
— Breath-based systems

— Touch-based systems High accuracy but
low precision
9% BAC DADSS 58 FR DADSS 58 FR
Accuracy | 4870584.1 | Precision 48705 84.1
0.010 - 0.050 0.0010 0.0050 0.0010 0.0042
0.050 - 0.070 0.0007 0.0050 0.0007 0.0042
0.070 - 0.090 0.0003 0.0050 0.0003 0.0042 High precision but
low accuracy
Greater than 0.090 0.0010 0.0050 0.0010 0.0042
| More accurate calibration source required for DADSS program

J
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Progress on Main Technical Challenges

Performance Perf. @ Start DADSS Perf.
Progress thru Phase | Spec

Metric of Project

. 120 0.325
Meas. Time
seconds > seconds
Accurac 0.005% v 0.0003%
y BAC BAC
oecision 0.0042% v 0.0003%
BAC BAC
Physical 500x300x150 > 200x100x50
Packaging mm

A 10— i
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Standard Calibration Devices (SCDs)
Objective:

+ Assess and document the accuracy
and precision of the Phase | Proof-of-

Principle (PoP) prototypes
Approach:

+ Provide sample sources of “breath”
or “touch” to PoP sensor

= Known and consistent alcohol
content

Wet Gas Breath
Alcohol Simulator

\ 10 Yk %k ok
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Human Subject Testing

+ Subjects dosed to reach a BAC of
0.12 g/dL
+ Test procedures
= Blood is drawn at a rate of 1 ml/min
= Samples taken every 2.5 minutes

+ Every 5 minutes subjects provide

= Breath sample into Nanopuls
Evidenzer

= Breath sample into Autoliv prototype

Presses flnger on touch pad Of (ASQU09) August 26, 2010
Takata-TruTouch prototype
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Summary and Next Steps

+ Three DADSS Phase | PoP prototypes have completed bench
and human subjects testing

= Phase | results indicate there are technologies
demonstrating potential to meet DADSS Performance
Specifications (meas. time, accuracy, and precision)

¢+ Researchers have identified the research work needed to meet
the DADSS requirements (gap analysis)

+ Two technology providers have been selected for Phase II:
= Autoliv Development AB
= Takata-TruTouch Automotive Solutions

¢+ Phase ll research initiated

+ Research Vehicle with systems installed expected late
2013

2 <0 S i
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TIME 50 Best Inventions — 2011

“Nearly 9,000 deaths in the U.S. could be
prevented each year if alcohol detection devices
were used in all vehicles, according to the
Insurance Institute for Highway Safety. Which is
why QinetiQ North America, a research-and-
development facility in Waltham, Mass., is
working with the National Highway Traffic Safety
Administration and the auto industry to develop
touch- and breath-based sensors that could be
strategically placed on steering wheels and
ignition push buttons to instantly measure
drivers' blood-alcohol concentration. The sensors
would automatically analyze a driver's breath or
skin to determine whether or not he or she was
fit to drive. If the blood alcohol level was at or
above the legal limit of 0.08%, the car would
start ... but not move. The devices are in testing
now and will be embedded into a research

HOW
vehicle by the end of 2013. If all goes as LA g;mg*;f T Ve
planned, they could be on the road in eight to 10 NEWT | HANDLER | o

years.”
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Driver Alcohol Detection System for Safety

QUESTIONS?
http://www.dadss.org

Contact Information:
Chris Monk Eric Traube
chris.monk@dot.qov eric.traube@dot.gov

A 10— i
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Takata-TruTouch Bench Test Evaluation @ 0.080 %

0.0060 -58 FR 48705 §4.1 Criteria=
0.0050 % BAC
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Autoliv Bench Test Evaluation

0.0060 58 FR 48705 §4.1 Criteria= wwwm
0.0050 % BAC
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& Precision =
0.0003 % BAC
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System for Safety

CDC: Some likely effects on driving ...

1% [N
About 7 beers

» Serious difficulty controlling the car and focusing on driving

AL

Q

>

Q

_l - 2

5 10% * Markedly slowed reaction time

; * Difficulty staying in lane and braking when needed

s About 5 beers

-

)

g .08% * Trouble controling speed .

§ Aoout 4 beers * Difficulty processing information and reasoning

& S

3 ° . ' o . ’
b 05% Rgduced coor@mahon and ability to track moving objects
é’ R * Difficulty steering

§ * Loss of judgment
w4

* Trouble doing two tasks at the same time

02%
About 2 beers

Adapted from The ABCs of BAC, National Highway Traffic Safety Administration, 2005, and How to Control Your
Drinking, WR Miller and RF Munoz, University of New Mexico, 1982.
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Drunk Driving in the United States

Ignition Interlocks Installed | 249,000
DWI Convictions Annually | 1,000,000

DWI Arrests Annually | 1,412,223

Alcohol-Impaired Trips Annually 112,000,000

= 20,000,000 40,000,000 60,000,000 80,000,000 100,000,000 120,000,000

Sources: CDC, FBI, BJS, FHWA, NHTSA, Roth
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Estimated Percent of Fatally Injured
Drivers by BAC, 1982-2010

m All Drivers w/BACs greater than or equal to 0.15 All Drivers w/BACs between 0.08 and 0.15
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Alcohol-Impaired Fatality Rate

All Drivers
e=pmn().15 BAC and Above m  BAC Between 0.08 and 0.15
=== Poly. (0.15 BAC and Above) === Poly. (BAC Between 0.08 and 0.15)
0.60

0.50

0.40

0.30

i-'.“i"':"I"-I--l-l-l--l--l-..l_l...._._._

Fatality Rate per 100 Million Miles Travelled

0,00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

© A o O V D OA DO D YO > O OO A OO
%%%%QQQQQQQQQQQQQQQQQQQQ'\
FELL L LS LS L LTSS

Source: FHWA, IIHS

» QinetiQ | NiHTsA

ACTTS




- dadss
éq Driver Alcohol Detection \NWW DADSSORG

Potential Lives Saved in the U.S. in 2010
by Countermeasure

(Specific Deterrence Only; General Deterrence not Estimated)
12,000

10,228

10,000 -

8,000
I 7.082

6,000

4,000

3,341

2.000
785

404 143

Fatalities (Driver DADSS with 100% Safety Belt Adoption of All Adoption of 0.05 Adoption of

BAC =0.08%+) Threshold set at Use Offender Ignition Per Se Law Repeat Offender
0.08% Interlock Law Ignition Interlock
Law

Sources: [IHS, NHTSA, Wagenaar
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Potential Lives Saved in the U.S. in 2010
by Countermeasure

(Specific Deterrence Only; General Deterrence not Estimated)
12,000

10,228

10,000 -
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7,082
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Fatalities (Driver DADSS with 100% Safety Belt Adoption of All Adoption of 0.05 Adoption of

BAC =0.08%+) Threshold set at Use Offender Ignition Per Se Law Repeat Offender
0.08% Interlock Law Ignition Interlock
Law

Sources: [IHS, NHTSA, Wagenaar
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Potential Lives Saved i lowering the per 6.
- BAC limit and alcohol
by Counter control policy options
(Specific Deterrence Only; General Dd remain.
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0.08% Interlock Law Ignition Interlock
Law

Sources: [IHS, NHTSA, Wagenaar
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DADSS Drivers & Trends

+ Sensor research and development for homeland
security uses

+ Adoption of “driver assist” systems by
automakers
* Blind Spot Warning, Lane Departure Warning, etc.

+ In-car driver health monitoring

= BMW/Technische Universitaet Muenchen driver
health monitoring system

= Ford WellDoc® Health and Wellness Solutions

= Toyota steering wheel cardio-vascular monitoring
system

e sk e ek
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G.I./GREATEST SILENT BOOMERS X MILLENNIALS

-
Born Born Born Born Born
* 1901 - "24 (s&H) * 1925 - '42 (S&H) +1943 - '60 1961 - 81 ( J +1982 - 2004 (¢
* Pre 1928 (Pew +1928 - 45 (Pew) + 1946 - '64 (Pew) +1965 - '80 * Post 1980 (Pew
& T I KEY « Strauss & Howe (S&H) + Pew Research Center (Pew)
re n S a orn Born Millennials Born

Boomers B
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) ( Q. 950 1960 970 1

2 Median age of new o
car purchaserinthe .= m .o @ wfeome B -
U.S. is 56 years old
(mid-point of Baby N —— - =
Boomer generation) ™ |

2 Median age of
population in the
U.S. is 37 years old
(mid-point of
Generation X)

Percent of 2010
adult population

(Census estimate)

Percent of 2010
adult population

(Census estimate)

Percent of 2010 Percent of 2010 Percent of 2010
adult population adult population adult population

(Census estimate) (Census estimate) (Census estimate)

46 - 64

age in 2010 (Pew)

30 - 45 29 -

age in 2010 (Pew)

85+ 65 - 82

age in 2010 (Pew) age in 2010 (Pew) age in 2010 (Pew)

Martin Luther King, Jr. Oprah Winfrey Jay-Z Christina Aguilera
Born 1929 Born 1954 Born 1969 | Born 1980

Katharine Hopbun

a Gen Xers first to

Tina Turner Michael Jordan Tiger Woods Mark Zuckerberg
Born 1924 Born 1939 Born 1963 Born 1975 Born 1984
.
g rOW u p Wlth GREATEST YEARS SILENT YEARS BOOMER YEARS X YEARS MILLENNIAL YEARS
Called the G.I. The boomers were born An echo of the baby

computers;
technology

Generation or the
Greatest Generation
(following a book by

journalist Tom Brokaw),
this generation fought in
World War i

They were children during
the Great Depression and
World War Il. Their label
“refers to their conformist
and civic instincts,”
says Pew.

during a fertility spike
after World War II,
according to Pew. That
spike came to an end with
the emergence of the
birth control pill
in 1964

This generation was once
called “baby bust,” Pew
says. The new name
became popular with the
release of author Douglas
Coupland's book
“Generation X: Tales for an
Accelerated Culture.”

boomer generation, this
group is the first to come
of age in the new
millennium, says the
Pew report.

interwoven into —
their lives o e e e o
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