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Objectives:

Overview of FDOT’s CAV Program

CAV Deployment Considerations

Example Best Practices
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System 
Components

What is Connected Vehicle?

1. Traffic Signal Controller 
(arterial deployments)

2. Roadside Unit (RSU)
3. Onboard Unit (OBU)
4. Direct 5.9 GHz 

Communication: 
• C-V2X
• DSRC (phasing away)

5. Communication/back 
haul to RTMC/TMC

6. Traffic Management 
Center
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Why CAV? 
 - CAV Program Supports Target Zero
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Target Zero focuses on 
influencing change in specific 
behaviors before a crash 
occurs. 

CAV Program is a tool in 
FDOT’s toolbox to prevent 
crashes. 

Influence driver awareness 
with situational alerts to avoid 
crashes.



What is Connected and Automated Vehicles (CAV)?

AV CV

V2V -Vehicle to Vehicle
V2I -Vehicle to Infrastructure 

Applications

EVP TSP TIM

MESSAGE SET

Basic Safety Message BSM

Signal Phase and 
Timing Message

SPaT

Map Data MAP

Traveler Information 
Message 

TIM

Signal Request 
Message 

SRM

Signal Status 
Message 

SSM
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Gainesville, FL

Example from an FDOT Project
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What Is Vehicle-to-Everything (V2X) Communication? 

V2X provides the communication 
technologies for CAV.  
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Direct short-range (=Sidelink)

• Vehicle-to-Vehicle (V2V)
• Vehicle-to-Pedestrian (V2P)
• Vehicle-to-Infrastructure (V2I)

Network (=Up/Downlink)

• Traffic Information
• Emergency Services
• Fleet Management



CAV Implementation Roadmap



How Many CAV Projects in Florida?

9
As of 10/25/2024



How Many CAV Research 
Projects in Florida?

9

On-going 
Projects 

22

Completed 
Projects 
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As of 10/25/2024



CAV 1.0 (2019 - 2025) Overview

Regional 
Integrated

CAV 
Projects

Signal 
Phase and 

Timing 
(SPaT) 

Statewide 
Projects

Local Agency 
Partnership 

Programs

o I-75 FRAME
o I-4 FRAME 
o US 41 FRAME 

o Tallahassee SPaT 
o Gainesville SPaT 

Trapezium 
o Pinellas County SPaT 
o Keys COAST
o Smart Bay 
o SR 710 and SW10th Street 

o V2X Data Exchange 
Platform 

o Security Credential 
Management System 

o RSU Health Monitoring 
System 

o Technology Application 
Partnership with Local 
Agencies (TAPs-LA)
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USDOT V2X Deployment Plan

What does the plan mean for FDOT?

The DOT has established milestones and targets in each of the goal areas as a call-to-
action among all V2X stakeholders working towards the vision of this Plan. 
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CAV Strategic Plan Early Overview

The mission of FDOT’s CAV Program is to drive the seamless integration of CAVs into 
Florida’s transportation system, synergizing with FDOT’s overarching objective of 
elevating safety and facilitating efficient mobility for both people and goods.

The vision of FDOT’s CAV program is to accelerate Florida's journey towards 
congestion-free and fatality-free roadways by mainstreaming CAV technologies into 
the state’s transportation system. FDOT will continue with ongoing implementation, 
operation, and maintenance of CAV infrastructure by leveraging lessons learned and 
best practices. FDOT aims to remain a national leader in the adoption of CAV 
technology to serve Florida’s road users.
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National CAV 

Program 

Alignment

Continued 

Evaluation, 

Testing, and 

Demonstration

Education, 

Outreach and 

Partnerships

Communications 

Technology 

and

Applications 

Implementation

Main-

Streaming

Infrastructure

Preparedness 

for ADS and 

AV
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Strategic Plan (2025-2034) Focus Areas



How does FDOT Support CAV Training and Workforce Development? 

FDOT Learning Curve: https://learningcurve.myabsorb.com/#/catalog/dc3a39b4-ea81-4ea9-8f39-3abf1b1dfba2 

Additional trainings are 
available on: 
• V2X DEP
• RSU HMS
• SCMS 
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https://learningcurve.myabsorb.com/#/catalog/dc3a39b4-ea81-4ea9-8f39-3abf1b1dfba2


CAV Deployment, Operations 
and Maintenance  
Considerations
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What is an RSU and OBU?

Roadside Units (RSU) Onboard Units (OBU)

17



Connected Vehicle Systems in Traffic Operations
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SunGuide

RSE

Roadside Equipment

RSEs are the collection points for connected vehicle data

Vehicle Data TIMs

Traveler Advisory Messages

TIMs are rough equivalents to DMS messages

Databus
V2X 
DEP



Update the current outdated contents in 
the FDM.

Provide guidance for projects that 
already includes CV systems. 

More guidance for the designers are 
provided in the “Lessons Learned 
and Best Practices Document”.

Shared with the Districts for feedback and 
insights.

1

2

3

4

FDOT Design Manual 233.12.3 Update 
with Current CV Design Guidance Developmental Specifications



Planning

• Establish Goals and Objectives 

o Long Range Transportation Plans

o ITS/TSMO Master Plans

o Projects

• Tie outcomes to applications

• Obtain Stakeholder Buy-in

• FDOT or local agency 

maintenance agreement 

• Plan integration needs:

o FCC site registration 

o SCMS certificate support 

o V2X DEP integration 

• Local agency coordination for 

network access
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CAV Planning Steps Considerations



Design

• Contracting Method

• Freeway systems: 

o Physical support 

infrastructure and 

connectivity should be 

already in place 

• Arterial systems: 

o Controller type

o Controller firmware version 

o Cabinet space 

o Connectivity to the TMC

• Network configuration specifics

• FCC site registration data 

collection 
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CAV Design Steps Considerations



Operation and Maintenance

• Hardware and software needs

• On-going maintenance of the accurate MAP 

• Keep the FCC site registration up-to-date 

• Network configuration and trouble-shooting 

• Software licensing 

• Monitor the status of the devices and data 

flow

Construction

• Systems integration – Who?

• Project acceptance testing 

• Burn-in period 
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CAV Implementation Considerations in Construction and O&M



Test Plan for Project Acceptance 
Contractor to develop and submit to the Engineer for consideration and approval

1
Verify physical construction and wiring

2
Verify proper voltages for all power 
supplies and related power circuits

3
Verify that the power LEDs on roadside 
equipment illuminates

4
Log in to CV equipment and verify 
access UI

5
Verify the configuration of CV equipment network 
interfaces

6
Confirm the RSU can communicate with the FDOT 
SCMS

7
Verify RSU broadcasts to and from vehicles 
equipped with an OBU capable of message display

8
Verify local functionality of CV applications
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FCC Site Registration - Process

Link to the ULS: ULS License - Intelligent Transportation Service (Public Safety) License - WQBS407 - 
Florida, State of (fcc.gov) 

Central Office supports 
District, regional and local 
agencies

Collect field information 
and provide to CO using a 
template

CO Submits in the FCC  
system

FDOT provides build-out 
dates within one year of 
registration approval
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Height is increased

RSU is relocated more 
than 10-ft from its 
original location

RSU equipment, e.g., 
antenna, has 
changed

Site Registration Update Criteria

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp;JSESSIONID_ULSSEARCH=0_zXht0J2_V3K2JqMfNbr3KrFzK_xRaLHIXEqHD49ie6clACdh42!-127844462!-1600333806?licKey=2676154
https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp;JSESSIONID_ULSSEARCH=0_zXht0J2_V3K2JqMfNbr3KrFzK_xRaLHIXEqHD49ie6clACdh42!-127844462!-1600333806?licKey=2676154


SCMS Enrollment Process

SCMS Technical 
Working Group
• Representation from 

each District to 
tackle the day-to-day 
technical items. 

• Developed training 
modules including 
short video training 
on various functions 
of the platform.

• Get in touch with the 
District TSM&O staff 
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Vehicle-to-Everything Data Exchange Platform ( V2X DEP) Integration 

CV Field 
Devices

District RTMCLocal Agency 

FION

FION ISP Firewall

Internet VPN 
Secure Tunnel 

V2X DEP

SPaT, MAP, & BSM 
Data forwarded to 

V2X DEP
by CV Field 
Equipment

DEP bridges the gap     

RSU requirement
RSUs should be 
capable of 
forwarding received 
messages, filtered 
by channel and/or 
PSID to multiple 
target destination 
IP/port (UDP) 
combinations.
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RSU Health Monitoring System 

Provide holistic management of 
health monitoring and status of RSUs

Distribute alerts and other important 
information to district systems

Project Objectives:

● Healthy 
● Unhealthy 
● Communication Error 

Operational Status

1

2
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• Connected Vehicle Messages through 

FL511 

oLow Hanging Fruit to start leveraging CV 

technology benefits while OEMs work to 

increase penetration of equipped vehicles.  

oAllows safety related TIM messages to be 

provided to the public now using the FL511 

Mobile Application in unequipped vehicles.

28

FL511 Smartphone Application 
Enhancement 



Thank you! 



Christine Shafik, PE, PMP®, CPM, FCCM, FCCN, CGB
State Connected Mobility & Technologies Engineer
State Traffic Engineering & Operations
Florida Department of Transportation
Email: christine.shafik@dot.state.fl.us 
Phone: 850-410-5615

Contact Us

Jeremy Dilmore, PE
District 5 TSM&O Engineer
District 5, Traffic Engineering & Operations
Florida Department of Transportation
Email: jeremy.dilmore@dot.state.fl.us 
Phone: 386-943-5360
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