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• It’s all about the Data: How State and Local Governments Can Prepare for and Cope with 
Autonomous Vehicles

• Gary Carlin, Director Business Development, INRIX, Inc.

• Autonomous, Connected, Electric and Shared – One of These is Different Than the Others
• Blair Schlecter, Director Economic Development, Beverly Hills Chamber of Commerce

• Privacy Preserving Secure Access for a Shared Autonomous Vehicle
• Divyesh Jadav, Manager, Blockchain, IoT and Lifecycle Analytics and
• Alan Gordon, Technical Leader, Ford Greenfield Labs
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• Recent Experience with Innovative CAV Testing
• Sam Amen, Connected and Automated Vehicle (CAV) Manager, Caltrans – District 11

• Ambivalent Automation: Tesla, Uber, and the Driverless Debacle
• Justin Schorr, Ph.D., Reconstruction Engineer, DJS Associates, George Washington University



It’s all about the Data: How State and Local Governments Can 
Prepare for and Cope with Autonomous Vehicles

INRIX Confidential



What Does the Future Hold for Managing AV’s and Micromobility?

INRIX Confidential



Cities Are Facing A Bit of A Identity Crisis

• For over a century, cities have relied on communicating with drivers 
using things like signs & paint on the roadways.

• Advances in technology have fueled an explosion of new mobility options 
like TNCs, dockless scooters/bikes, and automated vehicles.

• These new mobility options have potential to create a more diverse, 
convenient, and accessible transportation network ---BUT they also pose 
significant challenges:

• Cities lack an easy way to integrate, manage, and communicate with new 
mobility providers

• Mobility providers lack a comprehensive digital rules layer to support 
deployment

• Users are often confused and face accessibility issues associated with city 
rules for these new options

INRIX Confidential6

New Mobility Options Require New Communications Tools



Some Key Trends/Take Aways

• Data and data sharing are crucial to effectively managing our 
future transportation systems

• Data sharing is (or needs to be) a two-way street

• A move towards a “Digital Twin” for Cities 

• There is a need for some standardization of at least basic 
data sharing specifications

• Greater focus on privacy issues related to and security of the 
data
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The Challenges and 
Opportunities of Shared 
Autonomous Vehicles

BLAIR SCHLECTER
BEVERLY HILLS CHAMBER OF COMMERCE



Examining the Premise of the 
Mobility Revolution
 Paradigm - Autonomous, Connected, Electric, and 

Shared (ACES)

 Premise: automation will drive down cost of ride 
hailing/sharing, resulting in massive shift to Mobility 
as a Service (MaaS)

 One of these is not like the others!



The challenge of passengers with 
non-routine needs

 Children in car seats
 Disabled
 Smokers
 Pets
 Carrying equipment
 Multiple Stops



Passengers with Non-Routine Needs 
- Children

In many states, all children 8 and under 
need to be in car seats.  

 Approximately 14 million households with 
children under 6 years old.  [US Census, 
2012]



The challenge of passengers with 
non-routine needs



The challenge of passengers with 
non-routine needs



The Challenge of Passengers with 
Non-Routine Needs

Most people at some point have a non-
routine need.  

The cumulative number of such 
passengers is high.



Personal Ownership



Personal Ownership

 Car sales continue to thrive
17.47 M in 2015
17.55 M in 2016
17.25 M in 2017
17.27 M in 2018

 “Car ownership will survive. Car purchase and usage 
decisions are separate, and there are many reasons not to 
give up our cars.” 

[Burgstaller, et. al., “Rethinking Mobility” The Goldman Sacks Group]



Sharing Mobility

“Currently, ridesharing does not 
apply in any significant way to the 
overwhelming majority of practical 
use cases.” [McKinsey]



Public Transit

“Public transit ridership in 2018 was 
down 2 percent from the year 
before, continuing a trend of 
declining transit use across the 
country.”

[Descant, “2018 Was the Year of the 
Car, and Transit Ridership Felt It”, 
Government Technology]



The Challenge and Opportunity 
Ahead
There will not be a massive shift from 

private ownership to MaaS until sharing is 
at least as convenient as owning

Automation will not be enough. 

We need to work at it!



What to Do?   

 Incentivize service that reaches non-routine needs 
(financial or otherwise)

Be ready to fill equity and other gaps in ridesharing 
market

Provide infrastructure to facilitate sharing

 Flexible vehicle design



What to Do?  

 Create certified standards/easily 
installable car seats

 City lockers/Mobile lockers

 Fixed, monthly pricing for TNCs 
(solves problem of multiple, 
intermediate stops)

 Smoking class/pet vehicles

 Address rural/suburban areas
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Cancellable, Biometrics-Based Authentication for Shared 
Autonomous Vehicle Riders
—

Alan Gordon
Technical Leader, Ford Greenfield Labs, Palo Alto
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IBM’s statements regarding its plans, directions, and intent are subject to change or withdrawal without notice and at 
IBM’s sole discretion.

Information regarding potential future products is intended to outline our general product direction and it should not be 
relied on in making a purchasing decision.

The information mentioned regarding potential future products is not a commitment, promise, or legal obligation to 
deliver any material, code or functionality. Information about potential future products may not be incorporated into 
any contract.

The development, release, and timing of any future features or functionality described for our products remains at our 
sole discretion.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. 
The actual throughput or performance that any user will experience will vary depending upon many factors, including 
considerations such as the amount of multiprogramming in the user’s job stream, the I/O configuration, the storage 
configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve 
results similar to those stated here.

Please note
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How Some People Envision an Autonomous Vehicle
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The First AVs Will Likely be Taxis or Delivery Vehicles
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Image Source: Ford Pressroom



The Authentication Problem with AVs
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Business problem
How do we insure that the person picking up a Pizza from an 
autonomous delivery vehicle or entering an autonomous taxi 
is the right person?

Solution
1. PIN

2. Smartphone (BLE/NFC)

3. Barcode 

4. Credit Card

5. Biometrics

(*) Disclaimer: Ford has no current plans to implement the solution described herein. This presentation describes an exploratory research project. 



Cancellable Biometrics and AVs
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Ford Research and IBM Research are investigating a system 

that will enable multi-factor, biometric authentication to be 

used for autonomous shared ride use cases. The problem to 

be solved is that without a driver on-board we need a 

mechanism to validate that the person getting into the 

Autonomous Vehicle (AV) is the person who booked the ride. 

The proposed solution is one in which the customer of a ride 

sharing service will input their biometrics, such as a finger-

print, a selfie, or a short recording of their voice, into a mobile 

or web app when they setup an account with the ride sharing 

service. The AV, which has a reliable connection to the 

Internet, will have biometric sensors attached to it. The ride 

share customer(s) will have to authenticate themselves to the 

vehicle using at least two of the biometric values that they 

had previously stored when they setup their account. 
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 Uniqueness and Usability potential
– Absolute: cannot be changed
– What you have vs what you need to remember
– Ease of Use
– Multi-factor authentication highly secure

 … but compromise is dangerous! 
– Once compromised… always compromised
– Easily recorded
– Proliferation when stored on device
– Susceptible to theft when stored in the raw

Biometrics-based Authentication: Pros and Cons
Image Source: IBM  Digital Library
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Is there a way to use biometrics for authentication that is as 
manageable as the use of passwords?
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Key Idea 1: Repeatable Distortion



Key Idea 2: One Way Transformation
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 Abstract out features of raw 
biometric data

 Transform features 

 Get binary representation that:

 Can be used for matching 

AND 

 Cannot be reverse engineered 

Transform
ation

X
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G
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The User Journey
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User downloads the 
AV ridesharing app

User setups profile (i.e. 
password, acct info)

User takes selfies (10X) 

User gets notified that the 
AV has been deployed 

App sends the user a ‘backup’ PIN 
number for the AV ride

User orders an AV ride 
from the app (enters 
destination)

User tracks the AV 
movement 

User notifies/notices AV 
upon arrival

User walks up to the AV and looks 
into a camera on the door (there’s 
spinning blue light on door to signal 
processing is in progress) 

(AV light turns from blue to red) User gets 
prompt to enter ‘backup’ PIN on the door’s 
touchscreen panel

(AV light turns from blue to green 
and door unlocks) User enters the 
AV

(AV light turns from red to green and 
door unlocks) User enters the AV

AV begins to move and travels 
to user’s destination 

AV arrives at destination and 
user gets out of vehicle

User walks through the door 
of destination point 

User determines destination

User receives thank you notice 
and request for rating/feedback 
for the AV service 



Notices and disclaimers

ITS-CA 2019 / Sep. 12, 2019 / © 2019 IBM Corporation

© 2018 International Business Machines Corporation. No part of this document 
may be reproduced or transmitted in any form without written permission from 
IBM.

U.S. Government Users Restricted Rights — use, duplication or disclosure 
restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to products 
that have not yet been announced by IBM) has been reviewed for accuracy as 
of the date of initial publication and could include unintentional technical or 
typographical errors. IBM shall have no responsibility to update this 
information. This document is distributed “as is” without any warranty, either 
express or implied. In no event, shall IBM be liable for any damage arising 
from the use of this information, including but not limited to, loss of data, 
business interruption, loss of profit or loss of opportunity. IBM products and 
services are warranted per the terms and conditions of the agreements under 
which they are provided.

IBM products are manufactured from new parts or new and used parts. 
In some cases, a product may not be new and may have been previously 
installed. Regardless, our warranty terms apply.”

Any statements regarding IBM's future direction, intent or product plans 
are subject to change or withdrawal without notice.

Performance data contained herein was generally obtained in a controlled, 
isolated environments. Customer examples are presented as illustrations of 
how those customers have used IBM products and the results they may have 
achieved. Actual performance, cost, savings or other results in other 
operating environments may vary.

References in this document to IBM products, programs, or services does not 
imply that IBM intends to make such products, programs or services available in 
all countries in which IBM operates or does business.

Workshops, sessions and associated materials may have been prepared by 
independent session speakers, and do not necessarily reflect the views of 
IBM. All materials and discussions are provided for informational purposes only, 
and are neither intended to, nor shall constitute legal or other guidance or 
advice to any individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance with legal 
requirements and to obtain advice of competent legal counsel as to 
the identification and interpretation of any relevant laws and regulatory 
requirements that may affect the customer’s business and any actions the 
customer may need to take to comply with such laws. IBM does not provide 
legal advice or represent or warrant that its services or products will ensure that 
the customer follows any law.
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Information concerning non-IBM products was obtained from the suppliers of 
those products, their published announcements or other publicly available 
sources. IBM has not tested those products about this publication and cannot 
confirm the accuracy of performance, compatibility or any other claims related 
to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the 
suppliers of those products. IBM does not warrant the quality of any third-party 
products, or the ability of any such third-party products to interoperate with 
IBM’s products. IBM expressly disclaims all warranties, expressed or implied, 
including but not limited to, the implied warranties of merchantability and 
fitness for a purpose.

The provision of the information contained herein is not intended to, and does 
not, grant any right or license under any IBM patents, copyrights, trademarks or 
other intellectual property right.

IBM, the IBM logo, ibm.com and [names of other referenced IBM products and 
services used in the presentation] are trademarks of International Business 
Machines Corporation, registered in many jurisdictions worldwide. Other 
product and service names might be trademarks of IBM or other companies. A 
current list of IBM trademarks is available on the Web at “Copyright and 
trademark information” at: www.ibm.com/legal/copytrade.shtml.

http://www.ibm.com/legal/copytrade.shtml


Thank you

ITS-CA 2019 / Sep. 12, 2019 / © 2019 IBM Corporation

Divyesh Jadav
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—
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Technical Leader Advanced Compute & Artificial Intelligence, Ford Greenfield Labs
—
agordo57@ford.com
+1-650-304-4036
ford.com
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CAV - CONNECTED AND AUTOMATED VEHICLE 
PROGRAM
SEPTEMBER 2019

San Diego / Imperial Counties

Sam Amen
CAV Manager
TMS New Technology
Caltrans, District 11



SAN DIEGO REGIONAL PROVING GROUND | 

SDRPG (San Diego Region Proving 
Ground) / Department Goals

• Improve traveler and 
worker safety

• Identify V2I technology that 
improves the operations of 
our existing infrastructure
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SDRPG /
Department Goals

• Reduce VMT

• Decrease GHG 
emissions

• Improve mobility for 
those with restricted 
travel options
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SDRPG / 
Department Goals

• Engage and educate the 
public

• Engage technology 
companies to solve 
operational/Maintenance 
challenges
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SDRPG / 
Department Goals

• Work with technology 
companies and OEMs to 
develop V2X standards

• Provide information to 
regulatory agencies and 
share data
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RECONSTRUCTING AUTOMATED VEHICLE COLLISIONS

And Other Selected Commentary – All in 6 Minutes!

ITS California
Los Angeles, CA

Dr. Justin Philip Schorr, Ph.D.
Collision Reconstruction Engineer

DJS Associates, Inc.
Adjunct Professor of Civil Engineering

The George Washington University






VEHICLE

ROADWAY

DRIVER

TRADITIONAL RECONSTRUCTION APPROACH:
THREE OPPORTUNITIES FOR FAILURE



THE REASONABLY PRUDENT OPERATOR






TESLA CRASH: May 7, 2016
Williston, Florida



NTSB DIAGRAM OF COLLISION SITE



5 SECONDS TO IMPACT



4 SECONDS TO IMPACT



3 SECONDS TO IMPACT



STEADY-STATE ANALYSIS

ALLOWABLE TRAVEL SPEED [SPEED LIMIT] 65 MPH

MINIMUM TYPICAL DRY ROADWAY FRICTION 0.7 Gs

TYPICAL DAYTIME PERCEPTION PLUS REACTION 1.5 S

DISTANCE TO: PERCEIVE, REACT, STOP [LOW – 65 MPH] 345 FEET

HAZARD OBSERVATION TIME NEEDED TO AVOID 3.5 SECONDS

“REQUIRED” HUMAN RESPONSE



“REQUIRED” HUMAN RESPONSE

COLLISION CONDITIONS ANALYSIS

ACTUAL TRAVEL SPEED 74 MPH

ROADWAY FRICTION MEASURED BY POLICE 0.85 Gs

ALERT DAYTIME PERCEPTION PLUS REACTION 1.0 S

DISTANCE TO: PERCEIVE, REACT, STOP [HIGH – 74 MPH] 325 FEET

HAZARD OBSERVATION TIME NEEDED TO AVOID 3.0 SECONDS








NUMBER OF WARNINGS BETWEEN LAST TIME OPERATOR TOUCHED 
WHEEL AND IMPACT: 0

TIME BETWEEN LAST TIME OPERATOR 
TOUCHED WHEEL AND IMPACT: 6 MINUTES 10 SECONDS

INCREASE IN SPEED BETWEEN LAST TIME OPERATOR 
TOUCHED WHEEL AND IMPACT: 28.7 MPH

ANALYSIS REVELATIONS








ADDITIONAL TESLA AUTOPILOT FAILURES
DEL RAY BEACH, FLORIDA – MARCH 1, 2019





LEFT-TURNING 
TRACTOR TRAILER

[FINAL REST]

TESLA



DAMAGE TO 
TRACTOR TRAILER



DAMAGE TO TRACTOR TRAILER???



DAMAGE TO
TESLA



DAMAGE TO TESLA???



LIES, DAMNED LIES, AND SILLY SELF-DRIVING STATISTICS










“And, in spite of all the rules on
what to do and what not to do,
nine out of ten accidents are
caused, not by a mechanical
failure, but by human failure.

The inference seems clear: as
long as there is opportunity to
make a mistake, some driver
will make it.”ORIGINALLY PUBLISHED: 1940
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