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Autonomous and Connected Vehicles

CAV systems are likely to be major game
changers in traffic, mobility, and logistics.

No longer a question of if, but of when, In
what form, at what rate, and through
what kind of evolution path.

Data. Changes. Everything.




SEVEN Factors Affecting Future Urban Mobillity

A Personal -- mobile computing and communication technologies
capable of engaging travelers and exchanging information anywhere

and anytime, best manifested through the ubiquitous smartphone;
Connected -- promising a future surface transport fleet that is /

seamlessly connected with each other and with the infrastructure;

Automated 0 to varying degrees in different operational environments,
towards eventual full automation (NHTSA Levels 4 and 5);

Shared i continuation of trend towards emerging mobility services _j
such as ridesharing, ride -hailing (e.g. Uber) and on -demand delivery, %
whicr]l, powered byI auté):cnati%n an% (I:onnectivity, IS poised to %
transform personal and freight mobility; =

A Electric fi greater adoption of electric and plug -in hybrid vehicles in %
both person and freight movement can significantly reduce carbon X
impact

A Social -- social media that provides new opportunities to track, —‘\
understand and influence human behavior towards more efficient

transportation use.

A Non-motorized -- or motor -assisted forms of individual mobility, from
— walking to bicycling and mini electric scooters, there has been a - ,
4 resurgence in non -automotive mobility. 5. Everything,




Intelligent Transportatlon Systems

Convergence of location, telecommunicatiofs.__
and automotive technologles for better ,
transportation system safety, efficiency, anﬁﬁ, ==
user convenience. :




Drinking From A Fire Hose: Real-
time Data And Transportation
Decision-making
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CONVENTIONAL WORLD

Steady - state
Equilibrium
Static

Data poor

Uncertainty about past/ current
events

Component level

Long lead time between
solution and implementation

Limited accountability of
decisions

A priori solutions

ITS ENVIRONMENT

Time varying

Evolutionary paths

Dynamic

Data rich

Known past/current events (to
varying degrees)

System level

Immediate action

Performance monitoring and
feedback

Real-time adaptive strategies



25 YEARS-
DEPLOYMENT OF ALOT OF
TECHNOLOGY

NOT AS MUCHINTELLIGENCE



But navigation services are freely available
to users on any smartphoge

In most cities of the world > Turnright
toward W CA‘85N

Most with reattime travel time
information at least on major arterials

Some even with prediction

Calderon Ave

Though in nearly all cases limited to X 12 min 1
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Multimodal mobility
at the push of a button

Soon to include urban
air mobility services

Select Your Trip

200 Vesey St -
JFK Intl Airport

w Departat  Arrive by

Best Match $399.04
Leave in 20m $10052x2

Leave Later $387.08

Leave in 45m $19354x2

8:45am

Pick




INTELLIGENEHICL-BIGHWABYSTEMS

ITS 0.9 V_ehicles |
Highway infrastructure

INTELLIGEN RANSPORTATIOKSTEMS

ITS1.0 Buses, trains, multimodal services
Urban mobility

- veneen. ITS2.0=CS 2.0 CONNECTESYSTEMS
T if,"(?:;:?;m i FOCUS THE USER

T N .
== Mobility as an APP in
seamless connected

environment




TWO MAIN AREAS FOR DEVELOPING
TRANSPORTATION SYSTEM INTELLIGENCE

Realization |
Monitor the state of the system at all times,
provides basis to intervene and apply control actions in

real-time. L _
State estimation and prediction,

Online optimization

Realization I
Eliminate or reduce individual human error, and the
system will operate more efficiently.
Autonomous and Connected Vehicles



STRATEGIC DATA

DECISION ALGORITHMS
MAKING WAREHOUSE/
POLICY & PHYSICAL ANALYTICS KNOWLEDGE
DESIGN

MANAGER
OPERATORS

LOMG TERM
PLAMS, DESIGMNS
and POLICIES

OPERATIONAL STATUS LANER ,, x
' [ DECISIONS/
“_BEHAVIOR _/

MEDIUM TERM
INTERVENTIOMNS

ON LAYER

REAL-TIME/

SHORT TERM INFRASTRUCTURES

INTERVEMTIONS

INTERMODAL TRANSPORTATION NETWORKS
CONTROLS

» COMMUNICATION/SENSING NETWORKS
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