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In MN, teens (15-19 years old) make up less than 8% of all
licensed drivers, but are involved in 14% of all crashes.
(Minnesota Crash Facts, 2004)

Licensed vs Crash-Involved Drivers by Age, 2004 Y,
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Fatality Contributing Factors: Speed Kills
(Passenger Vehicles; by First Driver Related Factor)
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Teen Fatality Contributing Factors:
Seatbelt Use

Safety Equipment Use Among Motor Vehicle
Occupants Killed and Injured, by Age, 2004
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Alcohol Use: For every age group, existing
approaches to mitigation have hit a brick wall
- Impairment monitoring?

Percent of fatally injured passenger vehicle driver s with BACs >= 0.08 %, 1982-2004
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~ U Next 250 miles rate:

~ u For novice drivers,

New tools needed. When?
Crash rate by cumulative miles driven
after licensure and by gender

u First 250 miles crash 5.5
Involvement rate: 3.2 |
(per 1OK mlleS) : — Female orvers

— Male drives

1.3 (per 10K miles) (1)

crash rates decrease
dramatically from the
1st to the 7th month
(41%), then gradually . |-
decrease through the

24th month aﬁ:er I:|I=:r5I: 5-:II:I '.':';-:I 1|;|:r:| 1:::54] 1E:I3I:- 'J:EE ::'I:;:I;'I .’-':::i-:I .:-'E:I.'.'EI :'-:EE- :l-{;:lll 350 3,500

IicenSing (60% Ove ra” Cuitticlaliog il as &t foRfiurs
reduction) (2)

Cragheg per 10000 mileg ariven

@) Mayhew, D.R., Simpson, H.M. and Pak, A. (2003).
“Changes in collision rates among novice drivers during the first months of driving.”
Accident Analysis and Prevention, 35, pp. 683-691.

2) McCartt A.T.; Shabanova V.I.; Leaf W.A. (2003).
“Driving experience, crashes and traffic citations of teenage beginning drivers,”
Accident Analysis and Prevention, 35, (3), pp. 311-320
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GDL: Common Restrictions
(Laws as of March, 2006)

Stage Restriction Recommended | States (+ D.C.)
Mt Minimum learner permit age 16 51
3 Mandatory holding period 6 months 49
Learner
Stage | Minimum hours of supervised driving 30 -50 40
Cell phone use 10

16 years 6 month

VJ

Minimum intermediate license age 46

Inter- | Nighttime unsupervised driving 9/10 pm-5 am 45
mediate

Stage Number/Age of passengers 1 teenager 35

Cell phone use 8
A
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Behavioral Modification: Functions
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Behavior Interventions
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Intelligent Speed Adaptation (ISA) Summary
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Many variants of ISA
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From “ Buckle up: Technologies to Increase Seat Belt Use ”
TRB Special Report 278 (2004)

u Current legislation (FMVSS 208; Federal Register 1974,
42,692-42,693) prohibiting NHTSA from requiring new
seat belt use technologies other than the ineffective 4- to
8-second belt reminder is outdated and unnecessarily
prevents the agency from requiring effective technologies

S to increase belt use.

u Negative reaction indicated by ... NHTSA interviews and
focus groups and hesitancy of industry to reintroduce
Interlock systems ... suggest that, for the moment, their
use be considered only for certain high-risk groups (e.g.,
drivers impaired by alcohol, teenage drivers) who are
overrepresented in crashes.

u NHTSA and the private sector should strongly encourage
research and development of seat belt interlock systems
for specific applications.
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On Interlocks and Seatbelt Monitoring

u “Observational studies indicated that despite their low acceptance,
interlocks were effective in increasing seatbelt use in the 1970’s.
Belt use was 59% in cars with interlocks as compared to 28% in
cars of prior model years. (Robertson, 1975)

“Teenagers have high crash risk but low belt use, which add to their
DAk Injury problem. Avenues to address this include:

v Strong belt use laws and their enforcement,

v Building belt use requirements into graduated licensing
systems,

v Keeping young beginners out of high risk driving situations, and

v Finding ways to influence parents and other adults to ensure
that their teenage passengers use seatbelts.” (Williams,
McCartt and Geary, 2003)

... From “Buckle up:Technologies to Increase Seat Belt Use”
TRB Special Report 278 (2004
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Interventions best introduced at vehicle manufactur e

u The ability to turn on an interlock capability for teens
can be easily facilitated at vehicle manufacture

u Sensors already on board for sensing seatbelt
engagement

,, u Sensors on recent model cars detect number of
i passengers

u Interlock functionality already built in (associated with
transmission)

u “Smart” keys can identify driver (and presence of
supervising adult)

u Trivial to “enforce” selected behaviors with after-market
system, if certain signals were made accessible

... but vehicle manufacturers have thus far chosen

not to.
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Typical Systems Available Today Focus on Reporting

“Teen Arrive Alive”: Summary
v Subscription plan for phone tracking.
. v Uses technology from GPS enabled cell
A phone.
| v Works with selected Motorola phones
and Sprint Nextel calling plans.

v Subscription cost: ~$20/month (in
addition to standard Nextel service plan
fees).

v Phone location, speed, direction of travel,
and time of day are reported every 2
minutes.

v Reports are accessible by parents via
website or by placing a call to secure line.
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Typical Systems Available Today Focus on Reporting

' ( Summary

v 1 ! Real-Time e-mail notification via cellular
connection each time driver enters a zone.
v Zone(s) are user-defined.
Suh v Also includes real-time position, speed, seatbelt*, and

passenger* notification.
(*Optional)

Cost: $499 + $399/yr
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Existing commercially off-the-shelf system
deficiencies

Also see

u Current systems in USA are too passive.

u None of the systems:

v Modify speed threshold based on individual road’s
local speed limit, or upcoming road curvature (as per
ISA), time of day or weather (RWIS).

v Force behavior such as using seatbelt or maintaining
sobriety.

v Recognize current driver.

u Need teen driver-parent centric system, designed to
modify dangerous teen driving behavior and empower
parents.
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Modifying Behavior: In-Vehicle Feedback

u Need static and dynamic context
u Auditory or other sensory signals should be triggered by unsafe
vehicle operation
v EXcessive speed for local conditions, e.g. speeds incompatible
with road curvature, can lead to lane departure.

u Prediction of road curvature can inform the driver of necessary
upcoming maneuvers (especially useful in rural areas at night).

u Feedback can also involve control of entertainment system.

u Haptic feedback may be best, but difficult with after-market system;
need vehicle OEM cooperation.

u In-vehicle feedback can probably do better than supervising
parents in the vehicle.

u Not replacement for driver’s education
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Feedback sells

In the UK, a database containing all speeding and red light
cameras Is available to the public
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Reporting Behavior:
Consequences, Incentives, & Rewards
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Enabling Technologies for
Teen Driver Support System (TDSS)

u Prototypes Important for learning about what works and doesn't;
difficult to gage reaction to abstract concepts.

u Have designed/demonstrated working systems that incorporate:

u Intelligent Speed Adaptation (ISA)
v Speed Limits: Digital maps updated with speed limits
v Curve speed warning.

v Weather related speed. Real-time wireless access can be used
for pavement condition and weather. Available in Minnesota.

u  Seatbelt Interlock (and/or monitoring)
u  Real-time Feedback

v Auditory Contextual Voice-based Warnings
u Real-time and Off-line Reporting

v Automated cell phone dialing (parents, GDL “computer”)
u  Driver identification:

v Blometric Fingerprint Identification (to identify who is driving and
whether parent is in vehicle)
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Driver Reporting Systems:
The issue Is not only “technology”

u  What are the tests? The performance criteria?

v Speed violation? Stability of accel/decel, headway? Lane
wandering? Distraction measure?

u  What thresholds does one set for pass/fail on each?
u  How does one come up with an overall “grade”?
u Does one exam (i.e. report card) fit every state? ...every teen?

u  What feedback mechanisms will change behavior? Auditory?
Incentives? Conseguences?

v Do need research on feedback that is effective for teens.

u  With new tools, GDL requirements can change to better focus on
measurable behavior rather than surrogates.

u Can also handle most prevalent excuses for not expanding or
enforcing GDL, e.g. provide for ‘special’ events at specific times
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Next steps

u Need effective feedback mechanisms (teen driver, parent,
parent/teen, GDL authority),... how do we best exploit technology?

u Deployment path

< < < <

Toolbox development for GDL (existing GDL and new versions)
GDL: Desirable vs minimum suite of functions
Report card development (conseguences vs incentives)

|dentify resistance and means to overcome them (including
vehicle OEMs and legislators)

Speed limit map accessible database (develop standards for
states, counties, cities) ... Add stop signs and other traffic
control devices to data bases (with DOT cooperation)

Develop “minimum” needed functionality, but need to challenge
ourselves. Need to be smart about what is possible.

Develop standards to ensure that devices “qualify”
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