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Meeting Agenda
=

N\
‘ Welcome and SimCap Updates

\

‘ Traffic Modeling and Big Data: Scaling, Synergy, and Success

|
‘ Connected and Automated Vehicles: Role of Computer and Human-

in-the-Loop Simulation in Advancing the Technology

/
DOTD’s DSRC Pilot for Connected Vehicles




ITE SimCap Commitiee
-r_____

" Held committee meeting (Nov. 16)

Materials posted to SimCap e-
Community

= [TE website is UP!

Continually collecting feedback

= Submitted session for 2021 ITE Annual
Meeting

In review (competitive)


https://community.ite.org/communities/community-home?communitykey=e8d084be-ea17-4d05-b61f-6d5b9b404c83
https://www.ite.org/technical-resources/councils/traffic-engineering/simulation-and-capacity-analysis-user-group-simcap/

ITE SimCap Commitiee
-r_____

= Upcoming meeting (week of ITE
Council Meetings)
Jan. 12, 2:30-2:00p CST

= Potential initiative

Defining practitioner “core
competencies”

Send resources/input to
cmelson1 @Isu.edu



mailto:cmelson1@lsu.edu

TRB Standing Committee on Traffic Simulation

N
" Hosted workshop (Nov. 16—18)

“Workshop on Traffic Simulation
and Connected and Automated

Vehicle Modeling”



https://trb.secure-platform.com/a/page/cavmodeling

2021 TRB Annual Meeting
-r

" Traffic Simulation Committee
Jan. 5, 9:00-10:30a CST

= Simulation Subcommittee (SimSub)
Jan. 5, 11:00-12:30p CST

= Research Subcommittee Meeting
Jan. 5, 3:00-4:30p CST

" Traffic Simulation 2021
Jan. 27, 1:30-3:00p CST & Jan. 28, 10:30-12:00p CST

" Traffic Simulation Research and Provision of Guidance
Jan. 28, 12:00-1:30p CST



Jim Hubbell

Streetlight Data

N
Traffic Modeling and Big Data: Scaling, Synergy, and Success



Traffic Modeling and Big Data:
Scaling, Synergy, and Success

Simulation and Capacity Analysis User Group: Louisiana
December 8, 2020

Jim Hubbell, AICP
Senior Transportation Solution Engineer

Jim.Hubbell@streetlightdata.com



The Intersection of Survey and Passive Data

Zephyr Foundation Webinar 9/14/20

Which of the following best describes your current
profession?

m Academic - faculty/staff

m Academic - student/working towards
degree
Government/Public Agency

m Other

Private Sector - for profit

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |



The Intersection of Survey and Passive Data

Zephyr Foundation Webinar 9/14/20

Have you previously used passive data to support a project?

m 0 projects, but planning to use in the future
m 0 projects, not planning to use in the future
1-3 projects
m 4-6 projects
6+

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL | 3



The Intersection of Survey and Passive Data

Zephyr Foundation Webinar 9/14/20

What do you think is the best practice currently for travel
surveys?

m Nothing is better than traditional surveys!

m Surveys are so 2019, it’s all about passive
data now.

Traditional + passive make the perfect
partnership

® Undecided

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL | 4



Agenda

1.

Introduction

StreetLight Data Overview
Big Data for Modeling
What You Should Know

Discussion

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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Traditional Data

Can’t we all just get along?

Most commonly used traditional
transportation data sources:

Household & Intercept
Surveys

Aerial Photos & Videos
Bluetooth & Other Sensors

Assumption-Based
Modeled Data

Pros

Familiar

Typically available
Historically used
Developed processes

Purchasing models in
place

Understood
limitations

Cons

Expensive
Time-Consuming
Conducted Rarely
Small Sample Sizes
Incomplete Information

Cumbersome Data
Integration

Often not current

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |



Big Data/Passive Data

Can’t we all just get along?

Collect Process Validate

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL | 7



Agenda

1.

Introduction

StreetLight Data Overview
Big Data for Modeling
What You Should Know

Discussion

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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How we get there:

Big Data and proprietary Route Science®

MOBILE DEVICE DATA
110 million usable devices

Example, San Bernardino, CA
Oct 8, 2017 24-hr snapshot

CONTEXT

Parcel Data
Digital Road Network Data
U.S. Census

« Every month, we process
over 100 billion anonymized
location records from smart
phones and GPS
navigation devices in cars
and trucks.

 Route Science® transforms
them into contextualized,
normalized and aggregated
travel patterns.

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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At your fingertips:

Analytics for every road, bike lane and Census Block

MODES:

Trucks '
Cars* @
Cyclists ’
Pedestrians !

* Ride hailing and delivery
mode also available

Coming in 2021:
Bus and Rail
modes

FUNDAMENTAL ANALYTICS:

Origin Destination Routing

Select Link AADT, MADT, hourly traffic

TRIP ATTRIBUTES:

Trip speed, duration, length Travel time

Trip circuity

TRAVELER ATTRIBUTES:

Inferred trip purpose Demographics

STREETLIGHT DATA PROPRIETARY AND CONFIDENTIAL | 10



Agenda

1.

Introduction

StreetLight Data Overview
Big Data for Modeling
What You Should Know

Discussion

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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Origin-Destination

Zone to zone Gate to gate

DESTINATIONS

724
7160-31723
2862-7159
1532-2861
029-1531

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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So much more!

s L=

Trip Attributes
Traveler Attributes
Routing Detalls
Multimodal Travel

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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Trip Attributes

Treasure trove of trip lengths

Tri Center Trip Length Distribution
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Trip Attributes B 3=
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Traveler Attributes

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL | 16



Routing Details

« Path building
algorithms

« Trip assignment
assumptions

* Network
attributes

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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Multimodal Travel

MO: DOWNTOWN KC BIKE ZA MAY 19

LA: LSU CAMPUS PED ACTIVITY APRIL 2019

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL | 18



Agenda

1.

Introduction

StreetLight Data Overview
Big Data for Modeling
What You Should Know

Discussion
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Data Sets and
Sources

Where does the data
come from?

How big is the sample
size, and from how
many providers?

How frequently are
the data sources
evaluated and
updated?

Processing
Methods

What algorithm and
machine learning
techniques are used?

How granular are the
metrics?

What transportation
modes are included?

Vetting Big Data Metrics Providers

A FRAMEWORK FOR QUESTIONS TO ASK AND BEST PRACTICES TO LOOK FOR

Privacy
Protections

How is the data
collected, processed,
and shared?

How does the
process protect
privacy of individuals?

Where are privacy
practices built into the
process?

Validation and
Uses

How are the metrics
validated?

How have the metrics
been used in real-
world applications?

How do customers
access the metrics?



Our Big Data resources deliver a large sample —
plus spatial and temporal precision

Multiple Types of Data

Sample Size

Spatial Precision and
Coverage

Temporal Precision

Archival Data

Privacy Protection

Location-Based Services records
Navigation-GPS records

Covers 1.5 billion trips in a typical month

Unbiased sample backed up with automated
normalization

As precise as 5-25 meters, average better than 18
meters

4-carrier coverage — no rural gaps

One-hour intervals
Weekends vs. weekdays

Monthly data periods from 2014 through “month
before last”

All data is de-identified by our suppliers
No personally identifying information
Metrics are aggregated into groups

This image shows a location record’s potential location at different levels of spatial
precision. At 300m to 1000m spatial precision, records cannot provide corridor- or
intersection-level insights.

STREETLIGHT DATA PROPRIETARY AND CONFIDENTIAL | 21



Agenda

1.

Introduction

StreetLight Data Overview
Big Data for Modeling
What You Should Know

Discussion

STREETLIGHT DATA PROPRIETARY & CONFIDENTIAL |
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Theresa.Ciacchi@streetlightdata.com

Matt.Barkley@streetlightdata.com Jim.Hubbell@streetlightdata.com






Osama Osman

University of Tennessee-Chattanooga

Connected and Automated Vehicles: Role of Computer and Human-in-the-Loop Simulation in Advancing Technology



Connected/ Automated Vehicle Technology: Role of
Computer and Human-in-the-loop Simulation in
Advancing the Technology




Connected Vehicle Technology

OBU RSU | i




Autonomous Vehicle Technology




Connected/Automated Vehicle Framework

http://sites.ieee.org/connected-vehicles/2015/09/10/continental-presents-left-
turn-assist-based-v2x-frankfurt-motor-show/



Questions




Presentation Structure

Computer
Simulation

Human-
Centered
Simulation

* Eco-Driving
» Cooperative Driving Automation

e AV Automation Malfunction




VEHICLE
CONNECTIVITY

AND ECO-
DRIVING




Eco-Driving at Intersections




Modeling




Results
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Results
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Results
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Platooning and Cooperative Driving




Simulation Model
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Simulation Model
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Results
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USER
INTERACTION

WITH
AUTOMATION




Autonomous Driving and Human Interaction
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Simulation Environment
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Participants and Experiments

la|= g-[.198 (v"2/100) — .592(v/100) + .569] - cos(0)
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Results

" " w Conservative W Aggressive
m Conservative M Aggressive

% of Unsafe Maneuver

% of Lost Control

MALFUNCTION 1 MALFUNCTION 2 MALFUNCTION 3 MALFUNCTION 1 MALFUNCTION 2 MALFUNCTION 3

Malfunction Scenario Malfunction Scenario



Results

m Conservative ® Aggressive

p-value = 0.012 p-value = 0.01

% Drivers of Steering being a First
Reaction

MALFUNCTION 1 MALFUNCTION 2 MALFUNCTION 3
Malfunction Scenario

m Conservative m Aggressive m Conservative ® Aggressive

Reaction

p-value = 0.082

p-value = 0.028

% Drivers of Acceleration being a First
% Drivers of Braking being a First Reaction

MALFUNCTION 1 MALFUNCTION 2 MALFUNCTION 3 MALFUNCTION 1 MALFUNCTION 2 MALFUNCTION 3
Malfunction Scenario Malfunction Scenario






Recap and Findings
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Clarke Chauvin
ITS, LLC

S
DOTD’s DSRC Pilot for Connected Vehicles



DOTD’s DSRC Pilot for
Connected Vehicles




History of Connected & Autonomous

Vehicles (CAV)

R —

Autonomous Connected
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History of Connected & Autonomous
Vehicles (CAV)
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History of Connected & Autonomous

Vehicles (CAV)
\

DSRC 5G LTE
* Dedicated Short Range # 5th Generation Long-Term
Communications Evolution cellular
* FCC allocated bandwidth communication
# 2017 Cadillac CTS sedan first * Prevalent with cell phones
mass produced with DSRC * Greater interoperability, wider
+ Well received by global bandwidth

automakers

NN |NTELLIGENT

J | L —R
Y SYSTEMS ©



Dedicated Short Range

Communications (DSRC)

‘\

* In 1999, US allocated 75
MHz of 5.9 GHz band to be
used by ITS

* InJune 2017, Utah DOT
demonstrated DSRC with a
bus system

* In November 2020, FCC
reallocated 45 of the 75
MHz to not be reserved for
ITS

7-— INTELLIGENT
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Why should | care?

‘\

* Reduced congestion,
travel times, and
increased safety through
* Improved platooning

# Live traffic updates &
rerouting

* Respond to incidents
before they can be seen

7-— INTELLIGENT
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e SYSTEMS *



Why should | care?

‘\

* This is SimCap Louisiana

* You are interested or
working with roadway

capacity
* Many Louisiana roadways
are above capacity

+ |t’s our future and it’s
pretty neat!

7-— INTELLIGENT
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CAV Market Penetration Estimate
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DSRC Pilot Project
.

’1\ Planned 5 DSRC units along Airline Hwy in
Baton Rouge

¢ ~3.25miles

Provide live SPaT data to drivers and fixed
points for DSRC

7-— INTELLIGENT
JI5 === rransporTaTion
YSTEMS *



Bluetoad Spectra RSU

\\

L — DSRC antennas for V2X
communications

Bluetooth antennas for

. traditional travel time

detection
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Bluetoad Spectra RSU
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Bluetoad Spectra RSU

Signal Priority Applications to Increase Traffic Flow...

— —

Signal

Request/Status [F—,
Message

— (SRM/SSM) Jum—

l




Bluetoad Spectra RSU

‘\

BlueARGUS Software Suite

BIquRGUS Travel Time Software + TrafficCast hosted Cloud solution
Suite + Web-based GUI with unlimited
users

* 3 Main components:
* Simple setup of pairings and
routes
* Real-time information and alarms
* Historical Reports and Analysis

* Qver 3,500 BlueARGUS Users
Worldwide

NN |NTELLIGENT
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TravelSmart App
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TravelSmart App
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Bluetoad Spectra RSU
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Installation
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Installation
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Installation

7- BN |NTELLIGENT
JIB = insrormanion
e SYSTEMS *



Configuration
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Configuration

‘\

* Configuration tool not
ready

* Rewrote code and
uploaded to device

* Helped TrafficCast
develop configuration
procedures

7-— INTELLIGENT
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Integration

‘\

* Firmware upgrades

* Controller licensing
« Definitely did not put
signal into flash (oops!)

* DOTD’s security breach in
Feb 2020

* Local DNS needed

7-— INTELLIGENT
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Integration

\\

* Updated firmwares

* DOTD’s security breach in
Feb 2020

* Local DNS

* Work with OTS to open
up firewall

M |NTELLIGENT
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Integration
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US 61 (Airline) at Highland
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US 61 (Airline) at Perkins
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US 61 (Airline) at Wal-Mart
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US 61 (Airline) at LA 42
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Results: More Troubleshooting
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Results: More Troubleshooting
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Improved Experience
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‘\

System fully operational
Learned a lot
Louisiana’s first CV pilot

Hopefully more
technology is introduced
to Louisiana

NN |NTELLIGENT
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‘\

Clarke Chauvin, P.E., PTOE, PMP
Project Engineer

Intelligent Transportation Systems LLC
Baton Rouge, LA

225-751-9300
clarke(@itsanswers.com
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Thank You for Attending!
I

Christopher Melson https://simcap.eng.lsu.edu/
LTAP Program Manager

(225) 767-9118
cmelson1@lsu.edu
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