I-ACT
Addendum #1

Revision to RFI Due Date, Questions Due Date, List of Attendees
and Project Information Day Presentations.

Addendum #1 is to extend the Iflinois Automated and Connected Track (I-ACT) RFl due date
from June 25, 2018 to July 25, 2018. Questions regarding the RFO will not be accepted after

July 6, 2018.

This addendum also includes a list of attendees and the Northwestern University
Transportation Center and University of lllinois Champaign presentations from the Project

information Day.
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Research That
Moves You @G HELPING
' SOLVE TOMORROW'’S

BIGGEST

June 2018 TRANSPORTATION

CHALLENGES @@

#3i,  Northwestern University
' Transportation Cen
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Our Strategic Vision

* Pre-eminent think-tank and laboratory in the world for
cutting-edge research that matters on a global scale.

* Provide the premier educational program in
transportation systems.

* Essential academic partner for novel, high-impact
collaborative research.

« Advance state of practice industry applications through
a mix of engaged application-driven research and
fundamental advances.
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i

imary Areas of Activity

Research: diverse portfolio of cross-disciplinary programs and
projects; funding through government agencies, private industry

Graduate Education: primary hub for transportation graduate
students, pursuing degrees in different departments/schools
(Civil and environmental engineering, Industrial and systems
engineering, Kellogg, economics)

Undergraduate Education: minor in Transportation & Logistics;
popular among economics and engineering students

Industry Cooperation: through Business Advisory Council and
local, state and federal agencies

Executive Education programs: selected and customized
offerings, e.qg. freight and logistics executive program, and
policy development module conducted for elected officials
and agency planning staffs in Indonesia.

Dissemination and Outreach: Patterson Lecture, Lipinski Policy
Symposium, Technical Seminar Series, Industry Technical
Workshops, Sandhouse Rail Seminars, Icarus Aviation Seminars,
academic conferences, strong media presence of faculty.
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Faculty Expertise is Wide and Deep
Transport economics

' Demand forecasting and planning
Strategic planning and freight mobility
Network modeling and design

Sustainable transport and green logistics

Traffic systems operations and safety
Financing schemes and policy assessment
Impact assessment and mitigation
Integrated logistics operations

Civil and infrastructure systems, health monitoring

Asset management

60+ faculty affiliates

Marketing and risk communication
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Strategic Research Focus Areas

1. Re-inventing the User Experience in transportation
» Freight and passenger
> Business Intelligence in support marketing / operations
> New focus on design: urban design, facility design

Smart Cities, Driverless Vehicles, Connected Systems
Freight, Logistics and Economic Competitiveness

Data Driven Operations and Analytics for Transportation
Transportation Energy and Sustainability

Mixed Traffic Flow

S A
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Research: Autonomous and
Connected Vehicle Systems

1. Two ongoing FHWA projects | (./

Twinned with European Community project with similar scope

2. New international collaboration on CAV impacts
1. Led by Technical University of Munich (Global Fund Initiatives)
2. In partnership with NUTC and UC-Santa Barbara.

3. ILLINOIS AUTOMATED AND CONNECTED TRACK (I-ACT)
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Experienced Leadership

< Hani Mahmassani, Director, NUTC
¢ > William A. Patterson Distinguished Chair in Transportation

> 30+ years of professional, academic and research
\ experience in the areas of in the areas of multimodal

: transportation planning and network modeling, freight and
logistics systems analysis, homeland security and
emergency systems operations, intelligent transportation
systems, econometric modeling and applications to travel
and freight demand forecasting.

> Principal investigator on over 150 funded research projects
sponsored by international, national, state, and
metropolitan agencies and private industry.

» PhD, Massachusetts Institute of Technology in
transportation systems;

» MS, Purdue University in transportation engineering
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@@ Northwestern University Northwestern
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Corporate Engagementi- Part of Our DNA

NUTC approved by Board of Trustees in 1954

Opened in Fall 1956 as an operational organization with
programs of education, research and service

Joint undertaking of School of Commerce, Tech Institute,
and the Traffic Institute

At founding, few or no universities focused on
transportation education and research

Industry Engagement from the Outset

— Atchison, Topeka & Santa Fe Railroad, United Airlines,
Standard Oil, Lockheed Aircraft Corporation
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Business Advisory Councll

« 90+ Senior Transportation Executives

« Representing all modes of transportation

« Lead Business Advisory Council Members
are Prominent Names in Industry
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western University

TRANSPORTATION CENTER

MANAGING:

MOVEMENT
CHANGE

POSSIBILITIES

; Prog}gguﬁopovt
val Y

http://www.transportation.northwestern.edu/documents/about/progress-reports/2016-17.pdf
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Northwestern
ENGINEERING

Contact

Bret Johnson
Associate Director

847-491-2194
breti@northwestern.edu

600 Foster Street
Evanston, IL 60208

k& Connected

for a better
tomorrow.??




ENGINEERING AT ILLINOIS
Smart Transportation
Infrastructure Initiative

Imad L. Al-Qadi

University of

@ ez L ILLINOIS ""gus YIC (o) Yorimmer

SMART TRANSPORTATION INFRASTRUCTURE

Outline

United States Transportation e
Data s

Critical Issues for National
Transportation Development

Smart Transportation
Infrastructure

Illinois Autonomous and
Connected Tracks x

6/3/2018



SMART TRANSPORTATION INFRASTRUCTURE

United States Transportation Inventory and Statistics:

MILES OF P

JBLIC ROAD MILES OF FREIGHT RAILROAD

TR

4,115,459

18,036.6B s«

Transportation Related GDP:

1,630.6B s

Transportation in GDP (%

9.0

SMART TRANSPORTATION INFRASTRU

2017 Infrastructure Report Card:

A

Loss in

$3,400 per year — about $9

each day 289
L
AAR

Investment Need

o o
P ol §

138,521

Transportation Se

EEEEE Air Transportation 17.4%

BERES VWater Transportati 31.5%
BN Truck Transportation 26.9%

und 637

EEmN Other Transportation  21.8%

NATER PORTS

147

o
|

.S{hnols

C: Mediocre D: Poor F: Failing

Yearly Additional Investment Needed:

Eail

Losses to the U.S. GDP

- |

Losses in Business Sales

T}
Increase in Employment

E..

6/3/2018



SMART TRANSPORTATION INFRASTRUCTURE

2017 lllinois Infrastructure Report Card:

C'I * . Goods Shipped: 116\ Tons
' ~& value: 23B

Ly Commercial Airports: !
N, Passengers: 121/

42% Mediocre Condition
VMT  25%

3" Largest Bridge Inventory Sy g Largest Nationwide
- Nationwide — 16% B &M Riders
Structurally Deficient A

SMART TRANSPORTATION INFRASTRUCTURE :

National Impact of Transportation on the Environment:

Agriculture 9%

1%
Residential 125
g
Electricity 29% S
»-)- 4%
) 2%
Transportation
7% P 62%

Some Effects of Global Warming

6/3/2018
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Critical Issues for National Transportation Development:

Infrastructure
Enormous, aging capital
stock to maintain

SMART TRANSPORTATION INFRASTRUCTURE

Congestion Cost USA — Metropolitan Areas:

Portland ‘

Salt Lake City @
Minneapolis d
Q @ Betrort New York # & &
San Francisco e * Chilcako Philadelphia
@ Denver Washington DC
Las Vegas
Q St. Louis
Oklahoma

k7 Los Angeles
Atlanta

*Numbers are in billions of dollars
# Cities with highest congestion cost

Phoenix
Dallas

Houston
=Miami

@ National Congestion Cost 160BS/year E Extra Travel Time of 6.9B hours/year

AY TOGETHER"

6/3/2018



SMART TRANSPORTATION INFRASTRUCTURE

Ferries, Omnibus
and Steam Trains

Traffic Jam on Randolph
Street, Chicago in 1909

Water Street Market that ran
parallel to the river, Chicago in 1890
(estimated)
Omnibus and
Horse Cars

Trucks and
Passenger Vehicles

g Almost Daily Traffic
1 Congestion, Chicago

Traffic Jam in The Downtown
Area, Chicago in 1927

Street Cars and
Railways

6/3/2018
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SMART TRANSPORTATION INFRASTRUCTURE

A Look into 2045:

Capacity

5

o
:

RPN S R e

1

Demand

SMART TRANSPORTATION INFRASTRUCTURE P

Repositioning Transportation in the Future

Autonomous and Interconnected
Vehicles

Sensors and Wireless

Connections )
Smart Material

Self-Healing
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Autonomous and Interconnected Vehicles

4}y

Infrastructure
(Pavements, Bridges etc.)

Platooning and Autonomous

Vehicles .

Main advantages of autonomous and
interconnected vehicles:

A. Higher speed

B. More control over vehicles

C. Safer transportation — less crashes
D. Less congestion

SMART TRANSPORTATION INFRASTRUCTURE 1

Smart Transportation Intermodal Connection:

TOGETHER"®

6/3/2018
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SMART TRANSPORTATION INFRASTRUCTURE i

Smart Transportation Infrastructure Initiative (STI1?):
Vision

The Smart Transportation Infrastructure (STI?) is envisioned to
improve safety, mobility, security, connectivity and reduce energy

consumption and emissions for the next paradigm of transportation
systems, including roadway, air, rail, water, and intermodal.

Research and Policy Connectivity Needs

Development of research and i Fulfill state, national and global
policy in support of safe and connectivity needs
automated mobility of - (development/ employment of it
people/goods 4 ~ innovative transportation ideas) |

SMART TRANSPORTATION INFRASTRUCTURE

Proposed
Partnership of Proven Leaders in Transportation Academic Institutions and

Innovation for over 75 Years: Research Centers:

weipr e e T ILLINOIS

ST is a consortium that provides users access to top UNIVERSITY w\wm: ',fif.’-‘;; UI c
international talents and leadership and state-of-

: g Northwestern
the-art testing facilities = University
. ILLINOIS CENTER FOR
§ Academia i { Government E Industry g ® . TRANSPORTATION
JIC Artificial
Combined knowledge covers a wide range of expertise: @ t::im;;r‘;:' L

portation Engineering & Operat

%gégg_ Northwestern University
industrial, Mechanical, Aerospace, 41'\‘7 Transportation Center

Tic,

Governmental Agencies:

lllinois Department
o;n'lgrasﬁsportaﬁon

Industry members:

The consortium also expands to not-for-profit - ’5 S
enites, FedEx AZCOM ¢
e IntelinAir
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SMART TRANSPORTATION INFRASTRUCTURE

Suggested Smart Transportation Infrastructure (STI?) Approach:

AT T S st

| 2-3 Develop Needed Infrastructure and Facilitate

! Integration of New Concepts, Technologies, & Deployment
1. Sensing and control systems at various spatial-temporal scales
2. Security and fault tolerance
3. Verification and Validation (V&V)
4. Flow and infrastructure performance implications
5 leT

SMIART TRANSPORTATION INFRASTRUCTURE

lllinois Automated and Connected
Track (I-ACT) and Connected Village

New era of national automated personal
and freight mobility facilitated through a
safe and robust platform

Closed Test Tracks (Big Lab)

Urban and Metropolitan Roads

Multi-modes of Transportation

o

[~ Interstate Corridor Testing Facilities

Goals:

. Accelerate development and deployment of
automated transportation

Il.  Ensure safe and efficient mobility/operations

lll.  Maximize public benefits by leveraging
connected transportation technologies




SMART TRANSPORTATION INFRASTRUCTURE

lllinois Autonomous and
Connected Tracks (I-ACT)
Development Stages

Exlsting

X ILLINOIS ENGINEERING

SMART TRANSPORTATION INFRASTRUCTURE

Land Acquisition Allocated to I-ACT and STI?

ca i

T T T e b L3

Immediate opening to testing trucks,
vehicles, drones in open space

Construction of 1.92 miles of sn

and “authentic smart city” including,

intersection, bike paths, and sidewalks

Use of interstate corridors and Village
of Rantoul for validation

Deployment of developed technology
in urban areas (e.g. Chicago)

I-ACT Testing Facility

illinis Automated and Connected Track

Surface Area

257 Acres

8

Location

Rantoul, IL

6/3/2018
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Smart Freight Loop

: +0.5% (West) / -0.5% (East)

6/3/2018
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SMART TRANSPORTATION INFRASTRUCTURE

!Iimols Automated and Connected
Track (I-ACT)

SMART TRANSPORTATION INFRASTRUCTURE

lllinois Automated and Connected
Track (I-ACT)

'&) Instrumented Physical Infrastructure yre
B

-

S@%  Cyber-Physical Infrastructure and
“0  patabases

Platform for System Control,

. Operation and Planning
et

I Control, Flow Stabilization, and
Vehicle Platooning

Il.  Speed, Routing and Network
Management

Ill.  Shared Mobility in Multimodal
Context

6/3/2018
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lllinois Autonomous and Connected Tracks (I-ACT) and Connected Village

I ILLINOIS

(@) s

I ILLINOIS

UNIVERSITY OF ILLINOIS U I c
AT CHICAGO

£ Northwestern

L/ University

6/3/2018
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