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Connected/Automated Vehicles

§ Communications

§ Data

§ Prerequisites

§ CAV for biggest benefits




Connected Vehicles Communications

Vehicle to Vehicle (V2V)
— AND —
Vehicle to Infrastructure (V2I)




DATA IS Key

~
latitude, langitude, time, heading
angle, speed, lateral acceleration,

longitudinal acceleration, yaw rate,

throttle paosition, brake status,

steering angle, headlight status,

wiper status, external tem perature,
turn signal status, vehicle length,

vehicle width, vehicle mass,
bumper height

e U.S. Department of Transportation




Autonomous Vehicles

autonomous

§ Started off independent of o
automobile manufacturers and autonomous «
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Definitlon of AUTONOMOUS

1 a: having the right or power of sell-government = an oulonomous territary
b: undertaken or carried on without outside control © SELF-CONTAINED + an ouforomous

school system

2 a: existing or capable of existing independently = an gutonomous zooid
b: responding, reacting, or developing independently of the whole » an autonemous
growth
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Prerequisites

highly robust protection against technical global standards
in all use cases failure and deliberate attacks and clear liability

surround safety and legislation
sensing secu I‘It}f 2
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redundancies for sensing, ECUs, and always precise
actuation required (fail-operational) and up-to-date

~ system

architecture

Credit: Andreas van de Sand, Facebook




Connected Automation for Greatest Benefits

Autonomous Vehicle

Operates in isolation from other
vehicles using intermal sensors

Connected Vehicle

Communicates with nearby
vehicles and infrastructure
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Connected Automated Vehicle

Leverages autonomous and connected
vehicle capabilities
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Benefits
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Who's involved with CAV?

(as of June 2017) > s # .
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Industries: et :N
§ Communications ’
§ Financial
§ Transportation N s ~ B~
- DOT lineage AN
« Automobile Mfr. lineage

* AV/SDV Lineage
* Ride sharing
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Communications Perspective

§ BUILDING CAPACITY:
Today'’s focus is on implementing the 5G platform

§ Wireless Carriers are (in essence) deploying a public
network with private funding

§ Wireless network is similar in scale to telephone and
power networks deployed in the 1930s



Communications Impacts

§ Comms traffic will change

8 Volumes will increase

§ Criticality of network reliance requires investment

§ Wireless capabilities and importance escalates



Financial Industry Perspective

§ When & Where to invest money?

§ Minimal difference noted between “connected” and
*automated”

§ Minimal recognition of DSRC

§ Interested In “when”... but when car parc will be realized



Economic Benefits

Economic bene_f_'\ts f_ro_r_n CA\/S

1
Total savings fi or\f\
accident avoidance

|

|

$488bn Ill

productivity g.ailn.tmr.u ||I

EE‘DThn 1'1';“0!1&]“'10“'5 cars
Fuel savings §158bn i
cars total
savings

$1.3tn

Fuel S 5 P from

ty gain

111 138 roductivi ; .
a ' avoidance

.| gavings from 1 s

111:511:::1 avoidance

col n $ bn
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Financial Impacts

8 Investments fuel technology advances T

§ Technology advances
impact policy  rm—
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Transportation Industry Perspective

VARIES GREATLY — Each perspective Is unique

§ DOT-based perspective: “connected” = DSRC & GNSS

§ Auto industry: tackling a wide berth of future outcomes

§ AV / SDV Mfr:



“Connected Vehicles” ?
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Automobile Industry

§ Safety
§ Vehicle re-design

§ WIFI / Infotainment
§ Communications
§ AV
§ Ride sharing -
§ EV
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AV | SDV

» NEW e _

§ V2V / V2] communications — e B e
warming up

§ Sensors

§ Map / geospatial

§ OTA

§ Media darlings



Impacts to the Way We Do Business Today

§8 Physical Infrastructure
« Unclear infrastructure requirements (signs, signals, markings)

« Possible greater consistency of design standards across the
US

« History has shown that significant infrastructure investment is
required before disruption from valued-added services change
user behavior

§ Roadway Operations

« Mixed-traffic environment presents challenges (harmonizing
traffic flow)

« Potential travel demand changes & benefits



Impacts to the Way We Do Business Today

§ Communications
 Increases the importance of wireless capabilities

 Criticality of network reliance — likely will require investment to
enhance

» Telecoms traffic will change — to address “peak usage hours”
and “peak driving/travel times”

« Telecoms geographic range will change — from urban focus to
Include more suburban & rural

* Wireless speeds, reliability, and security are crucial
« Growth market is currently in building capacity



Impacts to the Way We Do Business Today

§ Digital Infrastructure
« Database management is key — Data is the new oil for vehicles
« Potential sources of roadway data from CAVs & SCs
« Application development will increase

« Consistency across all mapping/positioning systems is
Imperative



Myths (or are they “Truths”?)

§ Roads design will need to change — narrower lanes — due
to accuracy of CAVs

§ CEAV Ride Sharing services will result in fewer cars on
the roads

§ Parking facilities will become obsolete
§ MUST have DSRC for safety-critical applications
§ DSRC will fade away
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