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Current Global Challenges

Food Security

Chronic food deprivation
affected 821 million people in
Climate Change 2017 and is expected to rise Air and Water Pollution
Global warming will reach the
crucial threshold of 1.5°C above
pre-industrial levels by 2030

Air and Water pollution was
responsible for 16% of global
premature deaths in 2015

Overpopulation

Global Population is
expected to reach 10
billion by 2050

Transportation
Demand
Car ownership is

projected to reach the
two billion by 2040
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Society Needs!
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A Look into 2045
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My +27%
(2015-2045)
Congestion:
30,000 miles of busiest

highways clogged daily
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Congestion!

Work Zone Delay Costs

Relative Cost

o

Low Traffic Medium Traffic High Traffic Very High Traffic
Axis Title
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Transportation-Related Emissions

lllinois Center for

Transportation
University of GHG EMISSIONS PER CAPITA (tCO, e/cap)

lllinois at Urbana

Champaign - 2 0 2
5 -

/ 4x Larger than Worldwide
Average

SHARES OF GLOBAL GHG EMISSIONS (%)

& 15%

\ Rank #2 Worldwide

TRANSPORTATION GHG EMISSIONS

PER CAPITA (tCO, e/cap)
Air Quality
Q Transportation Related GHG
5 -45 Worldwide Share of GHG
27% of Total GHG Emissions GHG Emissions

AIR POLLUTION INDEX (PM 2.5)

“ I V 45 ug/m?
Benchmark: 10
pg/m?
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Transportation-Related Emissions

lllinois Center for

Transportation
University of GHG EMISSIONS PER CAPITA (tCO, e/cap)

lllinois at Urbana

Champaign ? 1 8 .2

, 3x Larger than Worldwide
Average

US RANK IN GHG ‘

lllinois = #4

Wmm— #31 GHG/CAPITA
~—

TRANSPORTATION GHG EMISSIONS

PER CAPITA (tCO, e/cap)
Air Quality
Q Transportation Related GHG
4. 92 Worldwide Share of GHG
27% of Total GHG Emissions GHG Emissions

AIR POLLUTION INDEX (PM 2.5)

“ I N “ 9.6 yg/m®
Benchmark: 10 pg/m?®
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Traffic-related injuries and fatalities in US roads

36.750 deaths in motor vehicle V1 (o . TOP .
’ hes within US 1,097 ! driver behaviors
crasnes within deaths in i involved in fatal crashes
roads (NHSTA, 2018) e :
SrEeEs Wik m Driving too fast for conditions or
lllinois roads | 3 in excess of posted limit
(NHSTA, ) ¢ fl .
= ) Under the influence of alcohol
2018)/ ol ) 0
} L= drugs, and medication >475 /0
: y of reported
g 3 [‘k Failure to keep in proper lane fatal crashes
/X 3 for drivers and
= 1 Failure to yield right of way motorcycle
433.8B|| motor vehicle ) ) ] operators
- injury costs | l Distracted (phone, talking, eating,

object, etc.)

EVERY 5 SECONDS

|
SOMEONE DIES OR IS INJURED ’Q;;Q*
@ [
4.889 large trucks and buses involved in fatal DUE TO MOTOR VEHICLE ® \.
e F | crashes — 9% increase from 2016 § CRASHES ON US ROADS |

)V (FMCSA, 2017) 3

Fatality rate 1.14/100M VMT
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Connected and Autonomous Vehicles/Trucks Must Incorporate High
Power and High Fidelity Sensing Technologies
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Automation and Connection Levels
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Vehicle Infrastructure Everything Network

onil

Safety, environment and intelligence must be built into design principles
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Reduction of vehicle-

related crashes
Minimized traffic - ~ ..~ , I”tegraﬁogc
congestion connected &
autonomous
Optimized freight/ ¢ ..~ 1 techri[ology
platooning ro;nd\?vao;Sr

Transformative benefits can ..........................................................................

promote social equity

11

SAFETY

»:

Roadway features
(i.e., lane matKings, embedded
sensors, detection eontrol; etc.)

requires.solutions-from
perspectives ©of functionality
and overcoming technical and
acceptance challenges

P Social Acceptance

FULL
AUTONOMY
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Road Capacity - Safety
Optimizing connected and autonomous technologies lead
to safe mobility of people and goods
2 +89% +93%
+68% 5 +75%
S 2 .
N +48% &
g 5 +50%
= +32% § +36%
S >
> +20% s
3 5
5 +8% 3
* .
20% 40% 60% 80% 100% 20% 40% 60% 80% 100%
AUTONOMOUS VEHICLE PERCENTAGE AUTONOMOUS VEHICLE PERCENTAGE
After Maurer et al., 2016 After Papadoulis et al., 2016
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Economic Impacts — CAV’s

Increased movement of goods within the State of lllinois —
leading to increase in workforce and industrial benefits

PERSONAL AUTO FREIGHT © Safer Roads, Less Personal Vehicles
INSURANCE TRANSPORT REPAIR TRANSPORT

& +$100B
e
W l ® Less People Owning Vehicles
2
o o
2 $268  $15B . .
g ® Increased Vehicle Reliability
&
-$108B
* 100% Automation ® Increased Capacity of Transportation
After Clements and Kockelman, 2017
“Where Excellence and Transportation Meet”
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lllinois Autonomous and Connected Track (I-ACT) will pioneer the development
and integration of 3D mobility and connected and autonomous vehicles and
trucks into the multimodal trsortatio infrastructure

Instrumented
test track

Connected
village

Chanute Air Force Base

Land Usages

Platform for system
control, operation,
and planning

“Where Excellence and Transportation Meet”
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Building on Established, Successful Models

ity of lllinois at Urbana Champaign

Four seasonal |
variations

On-/off-ramp
access

Agricultural land and
market roads :

: I-ACT Mends the Gap for High-speed
Connected and Autonomous Trucks

1

High-speed
platooning of
freight trucks

| Access to smart
urban/suburban city
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A clear opportunity for the State of lllinois
to proactively lead the new transportation

° \S Cy r Controlled and
&% \ 4 , real settings

& 1 with four

S h4 seasonal

variations

s Govemmﬁﬁia ﬁ
I-ACT
Leadershi

Non-Profit ot Large-scale
Organization Industry effort for V2I
- (instrumented
infrastructure)

A platform investment that covers all the basis
of upcoming transportation needs related to smart
and 3D mobility, alongside economic and
workforce development

Nearby access to
multimodal transport

ool of expertise from
top-tier universities

Freight logistics at
high-speed
(fastest loop)

Drones and

3D mobility

Agricultural
machines and
market road use

Fastest computing
and top data
analytics (NCSA)

5G
Connectivity

“Where Excellence and Transportation Meet”
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lllinois Florida Virginia

Academia, G t, Industry,
8 Non Profit Pariners. | L3 A | |“ __________ | |__| __________ — e
Vehicle calibration and dynamics 77 v | | | | v | | v | | v |
Small vehicle (car and shuttle) v v | | v | | v || v | | v
Freight v v | _ | v | | ? (In construction) | | v

Highway speed = 65 mph

|
|
|
vav,val | [ vevva [ vav,val | [ 2 gnconstruction) | [ vav,val |
|
|

||
| |
||
75 | | 55 | E | 60 | 75 | 45
| |
| |
||
||

V2V, V2I, & V2X Research V2V, V2I, V2X
Multi-platform test facility [Thezeane tighweyjend e Enenew | _ [ SPene uban seting& 1 ["9 (1n construction) | | _timites suface sweet
Data management & real-time analytics NCSA v | | v | | v | | ? (In construction) | | v
Four seasons v v | | v 1 v |

Interstate setting

0] [ | [
| V2| for traffic flow | | V2| for traffic flow | | V2| for traffic flow | _

Instrumented infrastructure

|
|
|
|
|
|
|
|
Urban & suburban setting [ New infrastructure | [ 01d MDOT & new roads | | Existing | | Existing | [ n construction) | | Existing |
|
|
|
|
|

(including pavement, tunnel, & bridges, Y |
Loop track v | | v |
Tunnel and bridge v | | v |
Controlled climate module v | | Planned |

Drone testing

Agricultural land & market roads
v
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Promoting lllinois as the New Hub of Interdisciplinary Technologies:

New Branches, New Companies, and New Technologies

Multimodal fleet, first-/last-mile
Infrastructure and Energy delivery, and ride-share

ASCOM  couns R COYOTE =\ m nauva @
S Distribution

“Ameren ComEd SS=Z cruise W
= Exelon. DVenergy l’"\\ ECHO) @ ;

'L A Uber

- TranSmart MRS FedEx Watgreens @ us coacrwas:
EXponent’ =-sesmes" (oge g AN
I en >Lyf .
: Vehicle
SRR 00 S Synergy
! -R ---------------- ;
New CAV technology and O ((‘ ’) :
retrofitting existing vehicles " c& !
=~ AUTOBO ADA Connectivity V2X telematlc’s‘and analytics
° automovou Tume (0 lied i
<amoencear GATERPILLAR® SCHNEIDER ~ = € onded sprint
’A; BOSCH A | . .
@ poscr o S Uy, B TETERIR
OYLE Waw, Gsmple = - S
a JOHN DEERE RIVIAN FOXconn ?’sigfox

£ drivear RUAN  Waseo & @NGKlA

IntelinAir  yerizon”
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Collaborative opportunities to invest and utilize the

I-ACT testing arena

Founding Member
Entity invests in testing arena,
motivated by long-term
economical and/or social
benefits

Performance Testing
Private entity provides product to advance

development, feasibility, commercialization,
and deployment

Team Research & Development
Sponsor provides funds and collaborates
with research team; tasks may include

Academic Research technology and/or protocol development

Sponsorship

Sponsor involvement is
strictly monetary,
funding research to
perform all tasks

Technical Support
Entity or company leases a portion of the track or
testing arena to use according to specific needs

21
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I-ACT timeline: ready by 2023
instrumentation
$22I Tesfing arena
$7M Control center
|« Project approval $2M Environmental facility

|+ Feasibility and $5M Instrumentation
| conceptualization

* Design and admin
Ready to go!
Q O4/1 9 C>4121 OBIZZ O 1/23 >

$2M Additional land
procurement (pending)

| $15M land acquisition, |
3 pledged by Rantoul Complete construction

$17M Land acquisition

Ninois Department ingis " UNIVERSITY OF ILLINOIS
oﬁmnspgraﬁﬁon PR agoLriots ggglgg?g;ern AT CHICAGO Ulc I L LI N 0 I S
22

Association
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Safety A (\‘.
Economy
Autonomous and Social
Driving Impact

Connectivity

Troubleshoot
Traffic

Building
Advanced
Bridges and |
Highways |
Sustainability =
Research
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Center for Transportat

ersity of lllinois at Urbal ampaign

lllinois Center for Transportation

600
projects completed graduate students

supported 400

S

2
£ 300

S

4
200
active projects Universities/ Industry 100

participating

0

2005 2007 2009 2011 2013 2015 2017 2019

-8-Researchers -e-Students
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IGA KEY FACTS

July 1, 2017 - Present

Meetings

200+

Attended

Y ! 7
Projects _,O\-
78 Initiated

35 Completed fo==**"""

100%

on-time

Quarterly p
Progress . _ 35
Reports

e o]

Research Conducted by:
76% In-State Universities
18% oOut-of-State Universities
5% Private Industry
1% Federal Organizations

Outsourced
Funding

Graduate
Students

713.8%

Principal
Investigators

8

on-time
completio

Requirement
Exceeded by

288%
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R27-211. Policy and Design Guidelines to Plan for Connected
and Autonomous Vehicles (CAVs)

Develop CAV-related policy
and design guidelines
organized by short-, medium-, ™4
and long-term objectives,
generalized to various types
of infrastructure, location,
and socweconomlc context

“Where Excellence and Transportation Meet”
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R27-203: Truck Platooning on lllinois Flexible Pavements

This project will quantify the
effects of autonomous and
connected trucks (ACT) platooning
on pavements and develop
recommendations for the State of
lllinois considering the tradeoff
between ACT platoon fuel savings
and accelerated pavement damage
due to channelized traffic.

“Where Excellence and Transportation Meet”
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I H A N K ' O U £ lllinois Center for Transportation (ICT)
in) lllinois Center for Transportation

@ (217) 893 - 0200

Any Question?
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