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| think that you will all agree that
. (Hear, hear.) | never
remember myself a time in which our history was so
full, in which day by day brought us new objects of
interest, and, let me say also,
. (Hear, hear.)

Joseph Chamberlain 1898
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CONFLUENCE OF TECHNOLOGIES

Internet of Big Data

Things Analytics
...local activity ...prediction
...geospatial ...discovery

...models
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2 \ Maps for Life
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THE COMING INAUTONOMOUS VEHICLES
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AUTONOMOUS AERIAL VEHICLES

“Ehang 184 AAV is the safest, Smartest and Eco-Friendly low altitude
autonomous aerial vehicle, aiming on providing Medium-Short Distance
communication and transportation solution.”
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Fatalities in car crashes between January and June

- Fatalities
2016
17k 17.77k
16k
15k
2011 2012 2013 2014 2015 2016

Source: National Highway Traffic Safety Administration Get the data
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"He said, 'I'm sorry, I'm sorry. | was texting.' | said, 'Son,
do you know what you just did?' He said, 'I'm sorry. I'm
sorry,’" Kuchler recalled.
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CORE OPPORTUNITY

Explore untapped system-level

efficiencies at planning and
operations timescales

BERKELEY LAB

Today:

Vehicle-level focus

Independent

Unconnected

Subject to behaviors & decisions

Tomorrow:

Smart Cities

Research Center

System-level focus

Connected

Automated

In concert

Across modes

Managed behaviors & decisions
Agencies working together
(energy, safety, mobility)
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FACILITIES ON BERKELEY CAMPUS AND RICHMOND FIELD STATION
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CROSS CUTTING EXPERTISE IN VEHICLE TECHNOLOGIES

Hierarchical architecture to simplify design and
development of automation systems

Model and simulation tools for evaluating design

High performance automated test vehicle — light and
heavy duty

High accuracy vehicle control with a focus on
passenger comfort
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AUTOMATED PLATOON LONGITUDINAL CONTROL AND MERGING
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VOLVO GROUP COLLABORATION ON TRUCK PLATOO-
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ADDITIONAL RESEARCH

Cooperative Adaptive Cruise Control ‘“ -

Forward view camera

Hand view camera ” - ‘-

Driver's face camera

Experimenter's system
Deactivation button

Transit Bus Precision Docking

Vehicle Assist and Automation

Advanced Traffic Signal Control

Eco-Driving
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EXAMPLE 1210 (LOS ANGELES)
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ESTIMATED BENEFITS OF CORRIDOR MANAGEMENT

ar e | ues | oot~

|»

Annual Travel Time Savings (Person-Hours) 246,000 740,000 132,000
Improvement in Travel Time Reliability 10.6% 3% 4.4%
(Reduction in Travel Time Variance)
Gallons of Fuel Saved Annually 323,000 981,000 17,600
Tons of Mobile Emissions Saved Annually 3,100 9,400 175
10-Year Net Benefit $104M $264M $82M
10-Year Cost $12M $14M $4M e
Benefit-Cost Ratio 10:1 201 22:1
=l
TOP DOWN CONTROL
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ACTIVITY-BASED DEMAND WITH MACHINE LEARNING
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NN-HMM Architecture

rning

Human activity recognition from sequential 17 XXX sk
location data with generative machine il N -
learning models: J—
* Recognize activity states (fit model structure with

hidden variables) Activities durations
* Learn daily activity pattern (conditional transition /L

probabilities) :

* Learn models for observable variables 516 “ 5o
(destination choices and durations of activities ? 0\
given space/time context) L& ) L )

start_hour start_hour
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THE SMART BAY

San Francisco Bay Area mobility simulation from cellular data
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Learn travel demand model

for a population

HOME-BASED )
TOUR .
DESTINATION

HOME
PRIMARY TOUR | INTERMEDIATE
\ HOME-BASED STOPON
WORK WAY TO WORK

s Tour WORK-BASED
SUB-TOUR
Trip 4
Number indicates trip order - ,‘
WORK-BASED
DESTINATION

Run regional mobility
simulation scenarios
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INFRASTRUCTURE PLANNING FOR ALTERNATIVE FUEL VEH
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CURRENTLY BOTTOM UP
SOLUTIONS
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