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Mobility on demand
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Remote operation of vehicles

BYD Su Rul gees to market in Beijing, with Remaote Driving Control technology
2012-8-22
Beijimg, China = August 21st, 2012

Tesday, the Remote Driving Contrel family saloan car by BYD, Su Rul (name for the Chinese market), goes ta markel in Baijing

Its worid-leadng Remote Driving Control technology, TID power assemibly (lurbo changed + direct injection + dual cluich
transmession), ntelhgent devices and exguesile workmanshup hawe become the ighlghts that atteact most atfenton.
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.byd.com/news/news-117.html access
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Qualifled remote operators

Source: Hancock Field Air National Guard Base, Syracuse, New York
Photo by Tech. Sgt. Ricky Best/Released
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The promises of technology

O mobility for (a) millions of baby boomers who do not want to give
up their cars, (b) people legally restricted from driving, and (c)
people with disabilities

O transportation on demand that is safe, comfortable, reliable,
affordable, and private

0 large public benefits by significantly reducing crashes, deaths, and
injuries

O merit-based jobs for better drivers
0 incentives for millions to improve their driving habits

0 client fees that pay for infrastructure

O achievable in 2020 with remote operation of private vehicles
qualified remote operators that |s complementar
vehicles: the Better-
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Complementary technologies

Autonomous Remotely operated
0 High speeds O Low speeds

0 Long distances O Short distances

O Separated roadways 0 Mixed traffic

O No drivers O Professional drivers




Better-Drivers business requirements

Technologies

O High assurance, secure communications with low latency

0 Reliable, integrated, interoperable sensing and control platforms

0 Robust communication, command, and control pathways and protocols
Human resources and market development

0 Risk management integrated with marketing

O Certifiably better drivers recruited, trained, qualified, monitored

Legal

O Law enforcement agreements

7

Regulatory acceptance

jurisdictional agr
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The technologies are here today

AutoPilot: Your car. Our driver. On demand.

O Ben Lee, co-founder and CEO of Autopilot

The MV-1 Mobility Vehicle

0 Ron Stogsdill, regional sales manager, Vehicle Production Group
0 Rob Taylor, fleet manager, MV-1 of Arizona, Phoenix
Communications & Integration Controls via DSRC and LTE

O Barry Einsig, global transportation executive, Connected
Industries Group, Cisco

The Cape Cod E-Transit Village Project

O Larry Harman, managing partner, Harman Consulting, LLC,
Boston, MA
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AutoPIilot: Your car. Our driver. On demand.

e S

car e our driver ¢ on demand

AUtOpiIOt i ) Like | | Message | # «
121 likes - 2

talking about this

Your Car. Our Driver. On Demand. Request a personal driver with the push of a button!

About

Likes

Source: http://www.facebook.com/myautopilot accessed 27 February 2013
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The MV-1 Mobility Vehicle

PUBLIC TRANSIT

Made in USA MV1 Mobility Vehicles to Join TAPS Fleet

A a production plant i Indiana, workers an putting the finishing towches on a fiest of fftean

S N-eized venicies that wil eveniually hit the oad on the TARES Pubic Transit sysiam in Morh
Tesas, Tha M1, manufaciuned by Wehichk Production Group (VPG| futs Groud, Detrcs MI,
and markeied by Mational Bus Sales in Fod Worth, Ti. is a purpose-buit passenger vehicle
dedigned for trareport of edtedy and disabied riders. Tha new mobilly vehices are due 1o &Tie
N garyy 2013,

[routubaefiitt ped o it DEAE-OR R Apowtubes]
—  The M¥V1 Mobility Vehice manufactured in
Prrciuase of tha MV unis froem YOG was made possibie through & Fedesal grant. "Deparment the U5,
Of Trarspontation provces fundng under 8 ‘siate of GO0 repeir' DroviSiodn 10 ensures pubic
transpodaton fiosks are abe to maet the reads oF helr regon,” sad Brad Undérwood, CED
& Eacutres Direior of TAPS Pubic Transt,

bus.com/mv1-joins-fleet/ access
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Low latency achievable by Dedicated Short
Range Communications (DSRC)

Latency (in seconds)

p -
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Wireless remote operations
through Cisco integration

Extended Design CUHHECﬁnQ Marketing,
and Supply Chain the Value Chain Advertising, CRM

¥l

|||||||||
GARMIN €15€O

Google INRIX F i @

CONNECTED || CONNECTED ﬁCONHECTEB CONNECTED | | Ewikter

within the car I io personal devices around the car to the cloud

Vehicle, Travel &
Location-Based Services

&laha

ZAGAT

&~ RepairPal
i@ GarsDirect
& DriverSide
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Cape Cod: robust, reliable, secure
communlcatlon command & control
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Sit Authorlty (CCRTA) OpenGov T
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Research will speed deployment
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Conclusions

O The technologies and markets are here now.

O Better-Drivers—remote operation of private vehicles by

gualified remote operators—complements autonomous
vehicles.

O The Cape Cod demonstration of Better-Drivers is
looking for partners.

0 Research is needed to realize the potential of
technologies that will be ubiquitous in 2020.

3/5/2013
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Figure 1. Hype Cycle for Automotive Electronics, 2010
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2020 Convergence Opportunity

Autonomous Vehicles + Car-to-Infrastructure Communications

= operation of private vehicles by qualified remote operators

benefit
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Better-Drivers complements
autonomous vehicles

Services provided under the Better-Drivers model could
rely on autonomous technologies 1 percent to 99
percent of the time.

Islands of Better-Drivers services can provide first-mile
connectivity to the limited-access roads suitable for
autonomous vehicle operations.

No changes in current laws or risk management are
required.*

* Pre-competitive research is needed to preserve this
~ situation and allow the private sector to innovate

3/5/2013
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Solution uses existing, familiar
Interfaces and business models

O All current driver for hire models apply (cab, car service,
jitney, fleet) with existing care, custody, and control
contracting

O Business models, visuals, concepts of operations are
extensions of the present and therefore readily understood
by the public and by regulators

O Clients can hire the safest drivers in the world (actuarially
proven and with fitness for duty testing) and support good
jobs in economically depressed areas

O Incremental rollout from controlled environments to open
roads: car wash, valet parking, oil change drop-off, private

3/5/2013
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Insurance companies and alcohol-impaired
drivers are a large, early market

Tabla 3
Total and Alcohol-Impaired Dﬁv%ﬁmlﬂ ies™

e ALy o, Total Fatalties 37413 33,808 =365 0,7
o = Ty, Al Diriving Fatalities 1711 10,839 -are -T.4%
] e Alcohol-impairad Drivers in Fatal Crazhes by Vahicle Type
©AP% REPORTER ===
%, ] Light Truck - Van 117 236 -41 -12%|
THE NEWSLETTER OF THE INTERMATIONAL COUNCIL ON ALCOHOL, DRUGS AND TRAFFIC SAFETY Light Truck - SUV 1,651 1,576 -5 -4.5%

Light Truck - Phckup 206 2,260 b6 -24%
Motoroycias 1,561 1474 -247 ~16%
Large Trucks 63 54 -9 -14%

Soiurce: FARS 2003 [Final], 2009 [ARF)
* See definition i baxt

U.S. PUBLIC IN FAVOR OF USING ADVANCED TECHNOLOGY TO
STOP DRUNK DRIVERS FROM OPERATING THEIR VEHICLES--A
new survey sponsored by the Insurance Institute for Highway Safety
(IIHS) indicates that two of three respondents think that using
advanced technology to stop drunk drivers from operating their
vehicles is a good or very good idea, assuming the technology is

reliable. More than 40% said they would want such devices on their
cars if offered the option.

3/5/2013
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Connect rich markets with available labor
Within United States Within India

Within European Union Within China

3/5/2013
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Training and remote driving
through FAAC simulator station

e "

Source: David Bouwkamp, FAAC Incorporated
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Enhances brands offering
automotive internet solutions

Creates larger market for automobiles

Enhances leadership position of automobile manufacturers
offering secure communications, command, and control
Independent of whether the services are delivered as
envisioned

Accelerates original equipment manufacturer purchase of
automotive internet solutions

3/5/2013
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Provides market efficiency for
riders and ride providers

O

Makes taxicab-style services available everywhere there are
automobiles, increasing personal mobility options

O

Allows car owners to manage car use and ride sharing in a
manner similar to managing their calling circles or social
networks

O

Consumers are willing to pay a premium for short-distance
rides with trusted, vetted drivers. This will make it worthwhile
to be certified by competent, independent third parties (e.g.,
unions, insurance safety organizations, civil rights groups)

3/5/2013
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Local services can be modeled
after cable television franchises

6

0

O

.

Optional services do not displace current services

Franchise fees to local government pay for needed
infrastructure, oversight, and law enforcement

As with local cable access channels, franchise agreement
can require a number or percentage of service hours to be
provided as public transportation

No government subsidy required

Creates good jobs for sales, drivers, and supervisors

3/5/2013
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Proof of Concept

Modified Turing Test
0 Is the driver live (in the car) or remote?
0 Can a passenger tell whether the driver is in the car?

Interaction is with a live vehicle operator—in person or
remotely located—via a monitor on the privacy screen

Driving can be with any level of technology assistance;
near term testing could require driver in car; eventually,
driver will be remotely located and use remote controls and
communications in combination with technology assistance

3/5/2013
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_“Jobs, jobs, jobs—good jobs!

New equipment and services

Opportunity to sell cars to non-drivers
O More than 100 million in U.S.
O Better-Drivers-capable vehicles will have sensor packages

O Controls and feedback systems potentially available in car
package that can be used to control paired vehicle

Premium taxicab/black car service in your own car

O Drivers centrally recruited, hired, trained, dispatched, and
monitored will reduce crashes 40%

O Drive yourself one-way, use service to ride home
O Virtual Co-Pilot option akin to assisted living
O Potential for franchise model

Drivers, supervisors, dispatchers; sales; trainers; ce

AN M

3/5/2013
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Drivers can be recruited and
trained through online games

) Teenagers average 10,000 hours online by age 18

) Online games and simulations can be used to identify and
reward better driving habits

) Instrumented vehicles could be similarly monitored in
voluntary program

) Optimal cognitive loads and information provided could be
experimentally derived

) Arcade type driving simulators could be developed into
remote control driving platforms

3/5/2013
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Save lives, money, and time

O Reducing crashes by 10%, 20%, let alone 40%, reduces both
societal and personal costs by reducing

Deaths

Injuries

Property damage
Delay

Insurance

o- O O O O

O Dollars saved accrue to the following entities:

O Insurance companies—can reduce premiums slower than accidents
are reduced, so profits grow

Drivers can receive reduced premiums by accepting service

Fewer deaths and injuries reduces burdens on medical system,
government coverage of uninsured

Fewer days of lost productivity
driver productivity increases by eliminating dea

o O

0
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Occupants and Nonoccupants Killed
In Traffic Crashes (United States)

Figure 1
Fatalities and Fatality Rale per 100M VMT by Year

a2 H |HHII|| |||||II|II|||||||||||||u||

0+— o
' ;m ﬁﬁ wu ﬁﬁ ‘.lil?ﬂ 1975 1980 1985 1990 1995 2000
W Fatalities == Fatality Rale par T00M VMT

1960-1974: National Center for Health Etatistics, HEW, and State Accident Summaries (Adjusted to 30-Day TraMic Deaths by NHTSA); FARS 1975-2008 (Fnal), 2009 Annual
Report File [ARF); Vehicle Milas Travsbed (VMT): Fedaral Highway Administration

2008 passenger vehicle deaths: 25,462

2009 passenger vehicle deaths: 23,382

3/5/2013
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Occupants and Nonoccupants
Injured in Traffic Crashes (United States)

Figure 2
People Injured and Injury Rate per 100M VMT by Year
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2008 people injured in motor vehicle crashes: 2.35 million

2009 people injured in motor vehicle crashes: 2.22 million
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