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DOTD CAV Technology Team

33 Members from 25 Sections and Districts

Working Group M

Highway Technology & Infrastructure

Multimodal Transportation Technology &
Infrastructure

Agency Role Definition & Policy Formulation 7
Departmental Applications 7




CAV Technology Team Activities

Workshops
1. CAV Primer - 6/17
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Strategic Planning 1 - 9/17
Strategic Planning 2 - 2/18
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Policy and Planning - 9/18

FUTURE OF FREIGHT

Operating Environments
and Use Cases

Digital Infrastructure and Data - 3/19
CAV Freight - 9/19
CAV Operations - 9/20
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Infrastructure Design and Safety - 3/21



CAV Technology Team Activities

Web Meetings

1.
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CAV Legislation and Policy - 8/17

Machine Vision: Pavement Markings - 10/17
SPaT Challenge Update - 6/18

I-10 Connected Freight - 12/18

Security in CV Deployments - 6/19

Smart City: Columbus - 12/19

Connected Roadway Classification — 6/20

CAV and Edge Compute for Roadways — 12/20

DSRC Hardware A ARCADIS | iteris
Some of the challenges included: Hardware Costs:
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Why develop a CAV Strategic Plan?

5. Please rank (1-7) the objectives of the CAV Technology Team.
24 Answered 1 Skipped
6.0
5.0

5.8
4.0
3.0
2.0
1.0 .
0.0

Gain access Outreach to Identify and Develop a Establish Provide CAV Develop a

Score

to CAV potential prioritize CAV CAV policy technology test
industry CAV CAV Strategic  framework training deployment
resources program  applications Plan

and stay partners and
informed establish

roles
Most Urgent Least Urgent Score
Gain access to CAV industry resources and stay informed 6 3 4 4 2 2 2 47
Outreach to potential CAV program partners and establish roles 0 1 3 6 7 5 1 33
Identify and prioritize CAV applications 2 4 9 4 4 0 0 48
Develop a CAV Strategic Plan 9 8 3 1 1 0 1 5.8
Establish CAV policy framework 5 6 4 4 3 1 0 5.1
Provide CAV technology training 1 0 0 4 5 10 3 2.7
Develop a test deployment 1 1 0 0 1 5 16 18
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Development Process

\
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Louisiana Statewide
Transportation Plan
Statewide and

Regional
ITS Architectures

Other States'
CAV Strategic
Plans

&

Federal and
International
CAV Initiatives

CAV Strategic Plan Development

CAV Industry
Developments
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and Project
Planning
Workshop

Stakeholder
Input
Vision and Goals
Development
Identify Needs
and Challenges
Prioritize CAV
Applications

------------------

Strategic Visioning ’

---------------

CAV Strategic Plan )

Draft Document E
Review i

@

FoIIow -up
Workshop

Proposed _
Projects Prioritize
: Projects
Project — :
Timelines Finalize Action
Plan

Final Submittal

P

@ -Task | Deliverable
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CV Applications
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V2| Safety Mobility

Red Light Violation Warning

Curve Speed Warning

Stop Sign Gap Assist

Spot Weather Impact Warning
Reduced Speed/Work Zone Warning
Pedestrian in Signalized Crosswalk
Warning (Transit)

V2V Safety

Emergency Electronic Brake Lights (EEBL)
Forward Collision Warning (FCW)
Intersection Movement Assist (IMA)

Left Turn Assist (LTA)

Blind Spot/Lane Change Warning
(BSW/LCW)

Do Not Pass Warning (DNPW)

Vehicle Turning Right in Front of Bus
Warning (Transit)

Road Weather

Motorist Advisories and Warnings (MAW)
Enhanced MDSS

Vehicle Data Translator (VDT)

Weather Response Traffic Information
(WxTINFO)

Eco-Approach and Departure at
Signalized Intersections

Eco-Traffic Signal Timing

Eco-Traffic Signal Priority

Connected Eco-Driving

Wireless Inductive/Resonance Charging
Eco-Lanes Management

Eco-Speed Harmonization
Eco-Cooperative Adaptive Cruise Control
Eco-Traveler Information

Eco-Ramp Metering

Low Emissions Zone Management

AFV Charging / Fueling Information
Eco-Smart Parking

Dynamic Eco-Routing (light vehicle,
transit, freight)

Eco-ICM Decision Support System

Agency Data

Probe-based Pavement Maintenance
Probe-enabled Traffic Monitoring
Vehicle Classification-based Traffic
Studies

CV-enabled Turning Movement &
Intersection Analysis

CV-enabled Origin-Destination Studies
Work Zone Traveler Information

Advanced Traveler Information System
Intelligent Traffic Signal System

(I-SI1G)

Signal Priority (transit, freight)

Mobile Accessible Pedestrian Signal System
(PED-SIG)

Emergency Vehicle Preemption (PREEMPT)
Dynamic Speed Harmonization (SPD-HARM)
Queue Warning (Q-WARN)

Cooperative Adaptive Cruise Control (CACC)
Incident Scene Pre-Arrival Staging Guidance
for Emergency Responders (RESP-STG)
Incident Scene Work Zone Alerts for Drivers
and Workers (INC-ZONE)

Emergency Communications and Evacuation
(EVAC)

Connection Protection (T-CONNECT)
Dynamic Transit Operations (T-DISP)
Dynamic Ridesharing (D-RIDE)
Freight-Specific Dynamic Travel Planning and
Performance

Drayage Optimization

Smart Roadside

Wireless Inspection
Smart Truck Parking

e U.S. Department of Transportation 13
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Relevant Planned ITS Projects
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Project Name

Description

Project to deploy MAP vehicles and the following
services:

e Traffic Management Center (TMC) support
e Traffic Incident Management (TIM) services

CAV Relevance
ARC-IT 8.3 Service Package

PS04: Mayday Notification

USDOT CV Application*

Advanced Traveler Information System

: 2T ATIS
Statewide MAP *  Motorist services (tire changes, fuel, first aid, L RE,SPS . L ( )
etc.) PS07: Incident Scene Safety Monitoring RESP-STG
: PS08: Roadway Service Patrols MAW
e Emergency vehicle fleet
e Tow service on bridges
e General contract management
PS04: Mayday Notification
Statewide Incident ) _— veay ATIS
Program to provide ITS applications to enhance PS06: RESP-STG
Management incident management along targeted corridors PS07: Incident S Safety Monitori RESP-STG
Program Jd g targ - - Incident Scene Safety Monitoring MAW

PS08: Roadway Service Patrols

Travel Time for
Emergency
Evacuation

Portable travel-time devices will be deployed in
corridors critical to hurricane evacuation to
determine route performance and alternate routes
to support maximum throughput.

PS14: Disaster Traveler Information
TI01: Broadcast Traveler Information
TIO7: In-Vehicle Signage

TMO6: Traffic Information Dissemination

Road Weather Applications
Emergency Communications and
Evacuation (EVAC)

Communication

Fiber optic installation and integration into TMC at:
e [-49 from I-10 to Alexandria
e US-61 from Sorrento to 1-310

SUO01: Connected Vehicle System Monitoring

and Management

V2| Applications

(Fiber Optics) ) L
e  US-90 from Morgan City to Houma SUO03: Data Distribution
e US-90 from Houma to New Orleans
This project will deploy portable Dynamic Message
Signs, closed circuit television cameras, variable
speed limits, queue detection, Highway Advisory MCO7: Work Zone Safety Monitoring RSWz
Work Zone ITS Radios, intrusion alarms, etc., for work zone SUO03: Data Distribution Work Zone Traveler Information (in

surveillance and traveler information in critical
corridors. Connected variations include
short-range communications and cloud-based
connections to traveler information services.

TI01: Broadcast Traveler Information
TIO7: In-Vehicle Signage

conjunction with USDOT’s Work Zone
Data Exchange)

11



CAV Efforts in Different States

A
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Source: Melson, C. and J. Ma. 2021. “Broad Stakeholder Engagement in Connected and
Automated Vehicle (CAV) Planning: Survey and Case Study of Louisiana”. 2021 TRB Annual
Meeting, January 2021, Washington, D.C.

Programmed: Efforts directed and
coordinated by the DOT that provide a
mechanism for long-term, large-scale CAV
deployment.

Coordinated: Efforts directed and
coordinated by the DOT with an intent to
develop a mechanism for deployment

Directed: Efforts directed by the DOT but
not conducted in a coordinated fashion

Undirected: Efforts not specifically
directed by the DOT and where the DOT
is not necessarily the main beneficiary

12
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Strategic Visioning and Project Planning Workshop

13



Vision and Goals

« Develop CAV strategic vision and goals
* Identify current needs and challenges in:
- Safety
« Congestion

* Multi-modal and infrastructure issues
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Vision and Goals

CAV Vision

LADOTD will provide a policy, program, and legal framework to
encourage the safe and secure deployment of CAV technologies that
focus on sustainable improvements in safety, efficiency, and reliability

of Louisiana’s transportation system.

Goal 1: Leveraging the benefits

Goal 3: Developing a clear and

v -
ﬁ § of CAV technologies to |III| ¥=| measurable framework to
G Q7 improve safety, mobility, and evaluate the performance of
[ reliability. % CAV technology deployments.
r.‘% 00
LADOTD will be focused on using @™ | ADOTD will develop a
CAV technologies to improve the framework and performance
safety, mobility, and reliability of measures to help incorporate the
the Statewide transportation impacts of CAV into operations
system. and long-range planning.
(=) Goal 2: Developing CAV & ,‘\ Goal 4: Exploring
e'—‘—'w technology readiness for ":,’ opportunities to leverage CAV
oo = LADOTD workforce to support <<y technologies that support
CAV deployments. EEX%Y LADOTD processes and
TAT G ploy 1% P

LADOTD will develop the
necessary skills and CAV
readiness for the workforce
involved in CAV deployments.
Enhanced training and
professional development will
encourage successfully
integrating CAV into current
operations and planning.

operations.

LADOTD will explore
opportunities to leverage the
benefits provided by CAV
technology and data to support
internal business processes and
operations.

15



CAV Applications Prioritization
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Applications Priorit

CAV Applications Selected by LADOTD

Advanced Traveler Information System - 39
Intelligent Traffic Signal System (I-SIG) - 40
Signal Priorify (transit, freight) - 41

sible Pedestrian Signal System (PED-SIG) - 42
Emergency Vehicle Preempfion (PREEMPT) - 43
Dy ic Speed H ization (SPD-HARM) - 44
Quevue Warning (Q-WARN) - 45

Cooperative Adaptive Cruise Confrol (CACC) - 46

Incident Scene Pre-Arrival Staging Guidance for Emergency
Responders (RESP-STG) - 47

Incident Scene Work Zone Alerts for Drivers and Workers
(INC-ZONE) - 48

Emergency C ications and Ev ation (EVAC) - 49
Connectfion Protection (T-CONNECT) - 50

Dynamic Transit Operations (T-DISP) - 51

Dynamic Ridesharing (D-RIDE) - 52

Freight-Specific Dynamic Travel Planning and Performance - 53
Drayage Optimization - 54

Mahlla A

H

Wireless Inspection - 55 | A Smart

Smart Truck Parking - 56

&

Mobility

Roadside

Auk ial motor vehicles (ACMV) - 57
Shuftles and buses - 58

Advanced driver-assistance systems (ADAS) - 59
Carsharing - 60

Microtransif - 61

Ridesharing - 62

Ridesourcing - 63

Aufomated delivery - 64

eCharging station - 65

Plug-in electric vehicles (PEV) - 66

Hybrid Electric Vehicles - 67

Others

2

V2I Safety

Road
Weather

1zation

L=

V2V Safety

Environment

\

1 - Red Light Violafion Warning

2 - Curve Speed Warning

3 - Stop Sign Gap Assist

4 - Spot Weather Impact Warning

5 - Reduced Speed/Work Zone Warning
6 - Pedestrian in Signalized Ci ik

ing (Transit)

7 - Emergency Electronic Brake Lights (EEBL)

8 - Forward Collision Warning (FCW)

9 - infersectfion Movement Assist (iMA}

10 - Left Turn Assist (LTA)

11 - Blind Spot/Lane Change Warning (BSW/LCW)

12 - Do Not Pass Warning (DNPW)

13 - Vehicle Turning Right in Front of Bus Warning (Transit}

14 - Probe-based Pavement Maintenance

15 - Prob bled Traffic Monitoring

16 - Vehicle Classification-based Traffic Sfudies

17 - CV-enabled Turning Movement & Intersection Analysis
18 - CV-enabled Origin-Destination Studies

19 - Work Zone Traveler Information

20 - Eco-Approach and Departure at Signalized Intersections
21 - Eco-Traffic Signal Timing

22 - Eco-Traffic Signal Priority

23 - Connected Eco-Driving

24 - Wireless Inductive/Resonance Charging

25 - Eco-Lanes Management

26 - Eco-Speed Harmonization

27 - Eco-Cooperative Adaptive Cruise Confrol

28 - Eco-Traveler Information Applications

29 - Eco-Ramp Metering

30 - Low ions Zone M g t

31 - AFV Charging / Fueling Information

32 - Eco-Smart Parking

33 - Dynamic Eco-Routing (light vehicle, fransit, freighf)
34 - Eco-ICM Decision Support System

35 - Motorist Advisories and Warnings (MAW)

36 - Enhanced MDSS

37 - Vehicle Data Transiator (VDT)

38 - Weather Response Traffic information (WXTINFO)

17
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Action Plan (Goals Traceab
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Goal 1 Goal 2 Goal 3 Goal 4
CAV Technology Support Team Development X X X
Pursue Federal Funding Opportunities X X X
Establish Dedicated CAV Funding X X
St. Tammany Parish I-12 Queue Warning X X
System
Jefferson Parish 1-10 Queue Warning System X X
West Baton Rouge Parish Queue Warning X X
System
East Baton Rouge Parish Queue Warning X X
System
Curve Speed Warning at Various Statewide X X
Locations
[-10 in Metairie Dynamic Speed Harmonization X
System
Baton Rouge Dynamic Speed Harmonization X
System
Statewide Data Management System X X X
Autonomous Commercial Motor Vehicle Policy X X
Smart Truck Parking on Major Interstates X
Statewide Deployment of CAV Work Zone X X X
Technologies
Waycare Pilot Project X X X
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Action Plan (Timeline)
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Initial Start Year®

CAV Technology Support Team Development*

Establish Dedicated CAV Funding*

St. Tammany Parish 1-12 Queue Waming System?

Pursue Federal Funding Opportunities* ‘
Jefferson Parish I-10 Queue Warning System? ‘

West Baton Rouge Parish Queue Warning System ->

East Baton Rouge Parish Queue Waming System? ‘ ‘ - ‘ - ‘ - ‘ -

7

Curve Speed Warning at Various Statewide Locations®

1-10 in Metairie Dynamic Speed Harmonization System ->

Baton Rouge Dynamic Speed Harmonization System* ‘ ‘ ‘ - ‘ —

Statewide Data Management System ->

ACMYV Policy* ->

Smart Truck Parking on Major Interstates ->

Statewide Deployment of CAV Work Zone Technologies ->

Waycare Pilot Project ->

"Initial start year of 5-year CAV planning cycle indicates beginning of project planning process and is not intended to show
duration or completion of each project. Project completion will vary depending on planning, design, and implementation
requirements of each project.

2Start year pending outcome of West Baton Rouge Parish Queue Warning System deployment evaluation.

*Assumes five deployments, one deployment in each metro area.

“Start year pending outcome of I-10 Metairie Dynamic Speed Harmonization System deployment evaluation.
*Program-level projects are not physical deployments and thus are implemented on ongoing basis.

20



Action Plan (Details)
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St. Tammany Parish I-12 Queue Warning System

Ensuring and maxmizing tha benefiis of CAV technologies to Improve satety and mobiiy.
Improving DOTD's werkforce readiness 1o deploy CAV lechnologies and infrastructure.

Developing a framework 10 clearly measure and evaluale the performance of CAV deploymenls.

Goals
& W N -

Explaring opportuniies o leverage CAV fechnologies that support DOTD processes and objecives

Deploying a queue waming system on | -12 in St Tammany
Parish which utlizes V2| and V2V to provide vehicle
P with i ing of an impending queue
backup in order 1o brake safely, change lanes, or modify
the route such that secondary collisions can be minimizad
or even eliminated would greatly improve traffic safety. The
vav F would tically broadcast queue
status information (e g, rapid deceleration, disabled status,
and |ane location) to nearby upsiream vehicles, and the V2|
companent to the local traffic management centar (TRC)
Following the USDOT CV applications guidelines, the system should perform two essential tasks: queue
i ination (detection and’or prediction) and queus inf ion o inali

Project Team

Key Performance Indicators (KPls)

7% Number of rear-end crashes 7 Crash severity
A Incident deteclion time iz Incident response lime
Focus Areas
s Enh traffic itoring and q it capabilibes within project limits.
» Enhance traffic incident management capabilities within project limits.
Recommended Staps
Approximate Timeframe Project Implementation
. 2021-2022 Systems Engneenng analysis (high level design)
E 2022 -2023 Detailed project Plans, Specifications, & Estimates (PS&E)
'? 2023-2024 Project bidding and construction letting process.
S
2024 - 2025 Deployment and System Integration

21
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Follow-up Workshop and Final Document
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Final Document

. Office of Operations - ITS
. l I l I 1212 East Highway Dr, Baton Rouge, LA 70802 John Bel Edwards, Governor
ph: 225-379-2518 | fx: 225-379-2621 Shawn D. Wilson, Ph.D., Secretary

May 5, 2021

D AND AUTOMATED VEHICLE (CAV)
STRATEGIC PLAN

LADOTD Connected and Automated Vehicles (CAV) Strategic Plan

L]
« Accompanied b
Dear CAV Technology Team Member:
L]
f I I I 'am pleased to inform you that the LADOTD CAV Strategic Plan has been completed and an e-copy of
ra n S l I I I a e e r ro l I I the report is attached. A table of CAV projects evaluated in the final CAV Strategic Plan is provided

below to highlight LADOTD’s CAV priorities moving forward.

director

CAV Technology Support Team Development*

t No. 4400008172
drder H.01385.1

Pursue Federal Funding Opportunities*
Establish Dedicated CAV Funding® >
® P I a n — 44 p a g e S St. Tammany Parish I-12 Queue Warning System®
Jefferson Parish I-10 Queue Waming System® -
West Baton Rouge Parish Queue Warming System >
East Baton Rouge Parish Queue Warning System’
. Curve Speed Wamning at Various Statewide Locations’ >
o P I a n W/ a p p e n d I Ce S — 1 3 5 [-10 in Metairie Dynamic Speed Harmonization System >
Baton Rouge Dynamic Speed Harmonization System* -
Statewide Data Management System >
p a g e S Autonomous Commercial Motor Vehicle Policy* >
Smart Truck Parking on Major Interstates >
Statewide Deployment of CAV Work Zone Technologics ->
Waycare Pilot Project d

Tlrstial start year of the S-year CAV planning cycke indicates the Degining of project plamizg pocess and 15 5 (n1ended (o show Juraton o completion of each peojoct,
Project completion will vary depening ca planning, desiga, and implementation requiremests of each project

Seant ending outcome of West Batca Rouge Parish Queue Wanming System deplayment evalustion.

Iassumes five deployments, cox deplayment in cwch metro area.

‘Stant year pending outcome of 110 Metairic Dynamic Speed Harmaonization System deployment cvalustion

~Program level projects are not physical deployments and thus see implemented it mn angoing ks,
The development of the CAV Strategic Plan was truly a team effort. Your participation and engagement
throughout the CAV Strategic Plan’s development process were very much appreciated.

Sincereky;~ i

f/ﬂd/ hert™

Stephen W. Glascock, P.E., PTOE
ITS Director

A ARCADIS &z

Louisiana Department of Transportation and Development | 1201 Capitol Access Road | Baton Rouge, LA 70802 | 225-379-1200

An Equal Opportunity Employer | A Drug-Free Workplace | Agency of Lovisiana.gov | dotd.la.gov
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Lessons Learned

« CAV Technology Team was crucial for starting Strategic Plan

|dentify key roles, they will be critical points of contact:

« Technical (internal)
+ Policy/High-Level (internal)
- External Stakeholders
 Allow for stakeholder input throughout the project, be ready to iterate

» Focus on actionable and applicable projects

« CAV technology changes quickly, be prepared to update documents during
development

* Plan for 1.5 yr timeline for a small/medium size agency

25



Questions/Comments £ ARCADIS

iSeeCars.com

Akhil Chauhan Paul Hsu
Arcadis Project Manager Arcadis Project Lead
akhil.chauhan@arcadis.com paul.hsu@arcadis.com

David Binkley Luis Alvergue This is a lot easier than | expected.

lteris Project Support Arcadis Project Support

dnb@iteris.com luis.alvergue@arcadis.com

© Arcadis 2021 26



