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Upcoming Webinar

Local Utilities & Infrastructure
Wednesday, September 30 at 1 p.m. CDT 

National Drive Electric Week 

Autonomous Vehicles Webinar 
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PRIMER ON AV  
TECHNOLOGY
by Alisyn Malek, Founder and CEO of Middlethird



Five levels of autonomous driving



How self-driving vehicles view the world



How do vehicles sense the world around them?



Safety
D r i ve r s are at fau l t in 81%  

c r a s h e s a n n u a l l y in the
Un i ted S ta tes a lone

Opportunity
I n c r e a s e access to

h e a l t h c a r e , e d u c a t i o n , and  
e c o n o m i c o p p o r t u n i t y to

u n d e r s e r v e d a reas . P r o v i d e   
c o s t - e f f e c t i ve m o b i l i t y o p t i o n s

to the d i s a b l e d and e lde r l y.

Congestion
Tr a f f i c c o s t s c o m m u t e r s h o u r s
each day and s lows e c o n o m i c

d e v e l o p m e n t . Many c i t i es
and r e g i o ns a lso r e q u i r e more   

space a l l o c a t e d to p a r k i n g
than human add ing 67% to  

b u i l d i n g cos ts .



The state of technology development

Source: CB Insights

1B+

10M+



Legal Environment in the US

F e d e r a l v. S t a t e

�‡F e d e r a l g o v e r n m e n t - r e g u l a t e s the v e h i c l e
�‡S t a t e g o v e r n m e n t - r e g u l a t e s the d r i v e r

S t a t e v. S t a t e
�‡C a l i f o r n i a / N Y - h i g h l y r e g u l a t e d

�‡M i c h i g a n / F l o r i d a - l i g h t l y r e g u l a t e d

D r a f t f e d e r a l l e g i s l a t i o n a i ms to s u p p o r t t e c h n o l o g y   
d e v e l o p m e n t t h r o u g h a s i n g l e se t of r u l e s .

Source: National Conference of State Legislatures



8Global Adoption

Source:Bloomberg Philanthropies and the Aspen Institute



Legal Environment in theUS
Waymo in Phoenix
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Voyage in the Villages



Optimus Ride in Brooklyn
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May Mobility in Detroit



Why might autonomous vehicles be electric?

E a s e of D e v e l o p m e n t
�‡E l e c t r i c v e h i c l e s a re s i m p l e r to e n g i n e e r t h a t   

i n t e r n a l c o m b u s t i o n v e h i c l e s

L o w e r C o s t to O p e r a t e
�‡E l e c t r i c v e h i c l e s h a ve a l o w e r t o t a l c o s t of   

o w n e r s h i p a c r o s s e n e r g y s u p p l y and

m a i n t e n a n c e

E a s e of D e p l o y m e n t

�‡G l o b a l l y, m a n y c i t i e s a re w o r k i n g to cu t
e m i s s i o n s and r e q u i r i n g E V s , p l a n n i n g AVs  

f o r t h a t f u t u r e m a k e s it e a s i e r to d e p l o y

a c r o s s m o r e c i t i e s

Source: Shared Mobility News



alisyn@middlethird.co
Source: itsabouttravelling.com

mailto:alisyn@middlethird.co


Automated and Connected 
Vehicles in Wisconsin

Autonomous Vehicles Webinar
September 2, 2020 �±1pm
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The next 15 years in transportation will be more 
transformative than any time in our history

�‡ Highly automated vehicles will begin to enter and disrupt the market

�‡ Downtown cores and interstates will be the first movers

�‡ Crashes will decrease and the types of crashes in the mix will change

�‡ The transition offers many challenges and unanswered questions

Automated and Connected Vehicles in Wisconsin



CV

AV

EV

SV

V2V
V2I

V2X
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ACES



Advanced Driver-Assistance Systems (ADAS)
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�‡Vehicle- to -Vehicle (V2V)
�‡Vehicle- to -Infrastructure (V2I)
�‡Vehicle- to -Anything (V2X)

�‡ Pedestrians
�‡ Bicycles / motorcycles / mopeds

�‡Connected everything �± Internet of Things
�‡Basic Safety Messages (BSM) broadcast every 1/10th of a 

second
�‡ Vehicle position, speed, heading, acceleration, size, brake system status

�‡ Vehicles and infrastructure need to be equipped to gain benefit

Connected Vehicles �t Overview
Automated and Connected Vehicles in Wisconsin
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Vehicle to Infrastructure Communications
Red Signal Runner at Intersection Warning

Automated and Connected Vehicles in Wisconsin
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Vehicle to Vehicle Communications
Road Hazard Notification

Automated and Connected Vehicles in Wisconsin
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Vehicle to Anything Communications
Turning Crosswalk Pedestrian Warning

Source: NYC CV Pilot

Automated and Connected Vehicles in Wisconsin
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Connected Vehicle Applications
Automated and Connected Vehicles in Wisconsin



26

�‡ Complex Driving Situations
�‡ Vehicle Cybersecurity
�‡ Information Privacy
�‡ Vehicle Ethics
�‡ Crashworthiness
�‡ System Disengagements / Driver Re-Engagement
�‡ Deep Learning / Artificial Intelligence
�‡ Vehicle Assertiveness
�‡ Fault Tolerance / Fall Back
�‡ Liability / Legality / Crash Data
�‡ User Acceptance / Equity / Jobs

Biggest Issues Surrounding AV/CV

26

Automated and Connected Vehicles in Wisconsin
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Where is the 
AV research 
happening in 

the US?

27

Automated and Connected Vehicles in Wisconsin
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Where is the CV research happening in the US?

28

As of August 10, 2020

Automated and Connected Vehicles in Wisconsin
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Madison Park Street 
Connected Corridor

Automated and Connected Vehicles in Wisconsin
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�‡ Communicate data from a Radar-based vehicle 
detection (RVD) to CVs using intersection 
collision avoidance (ICA) messages

�‡ Explore the feasibility of using RVD systems to 
supplement information available to CVs

�‡ Evaluate the effectiveness
of an advanced warning
message 

Safely and Effectively Communicating Non-Connected 
Vehicle Information to Connected Vehicles

Automated and Connected Vehicles in Wisconsin
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CAV Data for Safety Testing and Law Enforcement

Vehicle Decision 
Making

Human-Machine 
Interface

Human Decision 
Making

Operational Design 
Domain (ODD)

Subsystem 
Function

ADAS Data

Sensor Data

Data Hierarchy

Insurance Claims

Technical Reconstruction Unit

Officer at the Scene

Safety and Performance Evaluation

Raw Data

Component Data

Operational Data

Final Decision 
Making Data

Automated and Connected Vehicles in Wisconsin
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�‡Demonstrations
�‡Safety Performance

�‡Performance Measures for Safe Operation of AVs
�‡AV Interaction with Pedestrians and Bicyclists
�‡Advanced Communications System
�‡Simulation for Safety Characterization of AVs

�‡Operational Impacts
�‡Agency Needs

�‡Law Enforcement and Traffic Records Data Needs
�‡Pavement Marking Maintenance Standards
�‡Registering, Licensing, and Insuring AVs

�‡Transit Integration
�‡User Acceptance

�‡User Trust
�‡Equitable Access

�‡Data Sharing
�‡Outreach

�‡State DOT and City
�‡Wisconsin Rural
�‡National Rural

WiscAV Shuttle Project Overview
Automated and Connected Vehicles in Wisconsin
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Project Chrono �±
CV/AV Simulation

�‡CAVE (Connected autonomous vehicle emulator)
�‡Multi-agent support
�‡Vehicles built from subsystems
�‡DSRC simulation
�‡LiDAR/Radar simulation

Research and Development
Projects

Automated and Connected Vehicles in Wisconsin
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HAVI �±
Human AV Interaction

�‡Full-scale driving simulation
�‡Partial automation research
�‡Driver reengagement
�‡Disengagement scenarios
�‡Driver attentiveness / distraction
�‡ADAS/CV driver notification strategies
�‡AV interaction with human drivers
�‡Vehicle assertiveness

Research and Development
Projects

Automated and Connected Vehicles in Wisconsin
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Augmented Reality (AR) 
Traffic Signs

�‡AR signs 
�‡Reaction time (RT)
�‡Distraction 
�‡Flashing rate

�‡Driving simulation scenarios
�‡AR signs direct attention to road
�‡Equivalent RT to post-mounted signs
�‡RT impacted by flashing rate

Automated and Connected Vehicles in Wisconsin
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SC&C �±
Smart and Connected
Communities
�‡Dynamic routing
�‡First-mile/last-mile connectivity
�‡Food and transit deserts
�‡Shared Madison data platform
�‡Smart parking algorithms
�‡IoT compatibility
�‡Urban analytics

Research and Development
Projects

Automated and Connected Vehicles in Wisconsin
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REACT �±Resident
Engagement on
Automated and
Connected Technologies
�‡Rural engagement workshops
�‡Aging community outreach
�‡Low-income community outreach
�‡Users with disabilities
�‡Vulnerable industry sector research 
�‡Public outreach and education events
�‡Multidisciplinary graduate degree development

Research and Development
Projects

Automated and Connected Vehicles in Wisconsin
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Thank You

Stay Engaged

Visit: WiscAV.org

Call: 608 -890 -0509

Email: Feedback@WiscAV.org

Jonathan Riehl, PhD, PE
Wisconsin AVPG, TOPS Lab

Civil & Environmental Engineering
UW-Madison
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Questions? �3�X�W���\�R�X�U���T�X�H�V�W�L�R�Q�V���L�Q���W�K�H���F�K�D�W���D�Q�G���Z�H�¶�O�O���J�H�W���W�R���D�V���P�D�Q�\���D�V���Z�H���F�D�Q��

Autonomous Vehicles Webinar 
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Get in touch!

Kelly Verbeke

Wisconsin Clean Cities

(414) 221-2175

kelly.verbeke@wicleancities.org

Jane McCurry 

RENEW Wisconsin 

(608) 255-4044 ext. 8

jane@renewwisconsin.org

Autonomous Vehicles Webinar 


