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Why CAV?

- CAV Program Supports Target Zero

Target Zero focuses on
influencing change in specific
behaviors before a crash
occurs.

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

FATALITIES & SERIOUS INJURIES

Influence driver awareness
with situational alerts to avoid
crashes.
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What are Automated Vehicles (AV)?

SAE (Society of Automative Engineers)

J3016 Standard
LiDAR TR RS SAE SAE SAE SAE SAE SAE
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Ultrasonic Internal Navigation

Sensor. | System Automation | Automation | Automation

Autonomy | Assistance
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What are Connected Vehicles (CAV)?
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Small Cell
LTE/SG
121

Parking
Garage

Central Data

v § LTE/SG =
Smart City NE-loT = Center
NB-loT (¢ 3) =
Edge Data
Macro Center
Cell

V2V -Vehicle to Vehicle

SAE J2735 Standard

MESSAGE SET

Signal Phase
and Timing
Message

Map Data
Traveler

Information
Message

Signal Request
Message

Signal Status
Message

V2l -Vehicle to Infrastructure

TRANSPORTATION
SYMPOSIUM

Basic Safety
Message

SPa
T

TIM

What Is Vehicle-to-Everything (V2X) Communication?

V2X provides the communication technologies for CAV.

FDOT)

ACT

WARN

V2l and V2V

INFORM

V2N

= ’ Collision Avoidance }

Risk Mitigation

Risk Avoidance
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CAV Implementation Roadmap

2017

FDQOT initiated the
conceptualization of
programs like I-STREET

2018

2019

FDOT leadership
dedicated funding fo the
program

st

* SPaT Project
Implementation

+ Development of

FRAME projects

2019-2024

(CAV 1.0)

Multiple CAV projects

deployed throughout the
ate

January 201

Business Plan

CAV Projects in Florida

9

FDOT adopted the CAV

e

i \.,(nin"p

RESILIENCY.|

‘_‘ )

ROBUST SUPPLY CHAIN

2025-2034

(CAV 2.0)
Mainstreaming of CAV
deployments

———
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Projects/Initiatives

 Statewide Projactintiative
FDOT Led Projects.

Partner Agency Led Projects

@ Legacy/Retired

Near Miss Identification Safety System
(N-MISS)

Gainesvilla AV Shuttie

Osceola County £V Signals

CAV Projects (ATMA]
Downtown Tampa Autonemous Transit
HART AV

AV Shuttle at PSTA

N we

@ Planning

1 District 1 CV Master Plan

2 Connactad Vehicle Priority and
Preemption System [CWPP)

M pesignnmplementation

e s

= Zes

-4 FRAME (2019 ATCMTD)

Davis Highway CAV

S 58 Smart Bay

Smartst. Augustine

Blcyele Detection Pilot Program

State Road 423 Freight Signal Priority
SODATOR (E58AS] - Smart Orlande Downtown
Advanced Traffic Operations Performance

110 Smart Road Ranger

District 7 Integratesd Corridor Managerment
Pinellas SR 60 West Coast Smart Signal Corridor
Project

Pinellas County Smart Community

(2020 ATCMTD)

Sarasota County - SR 780 Fruitville Rd andi
US-41 Tamiami Trail

SR-869/SW 10th Street Connector TSMEO SWZ.
LS. 17-92 Connected Vehicle Deployment
Ped/Safe Il ULS. 441/State Road 50

SR 29'Wildlife Detection

Bluetooth ta RS Conversion in Orange:

and Osceola Counties

€V Smart Signal - Lake County

FL511 Mobile App CV

SR401TS Safety Deploymant (ES4F0)

Pasco County SMART US-19

Hillsberaugh County Cannected Vehicle Priority
andl Preemption Sysiem

City of Clearwater Peclestrian Warning System
City of St Petersburg Smart Signal Corridor Project

£\ operational h¥

28 Callier Countywitle Connected Traveler Information System (CTIS)

+ Security Credential Management Systems (SCHS)
Lane Closure Notification Systems (LCNS)
Gaineswille SPaT Trapezium

AV Shuttles at Lake Nona

THEA CV Pilot

Florida’s Turnpike Mainline and Beachline CV Deployment
Pinellas County SPaT

Incident Response Vehicle (Smart Wiork Zone)

175 FRAME Gainesville

5R434 CV Deployment

HASA Blvd (T5780)

Oando Smart Community (2017 ATCMTDI

SR 436 PedSafe Project - City of Altamonte Springs

US 50 50T Tallahassee

Gainesvile Bike and Pedestrian Sofety

FTE SunTrax

#RSU Health Monitoring

First Responder

ity of Tampa Advanced Traffic Management

Florida Keys Connecting Overseas to Advance Safe Travel (Florida
Keys CORST) Pilot Project

City of Sarasota CAY Project

Lakeland Intersection Collision Avoidance Safety Pragram iCASP) V.
Bee Ridge Corridor Smart Signals

175 and 195 Queue Warning System

City of Altamonte Springs CraneRIDES

Lake Mary Boulevard CV Project

LeeTran US 41 Tiansit Signal Priority

Train Vehicke Crash Avoidance Pot Project

US 41 FRAME
#Data Exchange Platform for Operations Technology (DEPOT)

As of 08/14/2025
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CAV Research Projects in Florida

9 22

i
& @
Research Initiatives

On-going Completed : OngoingResarch
Projects Projects ‘

PANAMAS,
DISTRICT 3 arr

g
xevwest g
T

0 100 As of 08/14/2025

Mies

SYMPOSIUM

CAV Accomplishments (2017-2024)

Regional
Integrated
CAV
Projects

Signal
Phase and
Timing
(SPaT)

Local Agency
Partnership
Programs

Statewide
Projects

o I-75 FRAME o Partnership with Traffic o DEPOT o Technology Application
o I-4 FRAME Signal Maintaining o SCMS Partnership with Local
o US41FRAME Agencies Agencies (TAPs-LA)

SYMPOSIUM
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Major CV Project Example: [-4 FRAME

77 miles of Interstate, Q Cogend
122 miles of arterial routes mJJ

* Four counties and Four
FDOT Districts

* Integrated Corridor
Management (ICM) with
vehicle-to-infrastructure soocverosoozy (SR
(V2l) technologies.

* 689 roadside units (RSUs)
and nearly 400 On-board
Units (OBUs).

- pigric

* Four regional universities / A \n Haines City
(USF, UCF, Florida Poly, and itus pak | e sl i < : L
UF) helping in research Teris [ s e i ‘
et # N = : == S inter Haven|
= N s b
4 7 9 Vi 7/ &
M ’:‘:‘_ }B / Vd Legoland
P d randon 7 7
8 I N\ | /
W N\ l! Bhrtov . | Lake Wales
. ‘ Riverview
1 1 TRANSPORTATION
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A Caution

| .
X J2
SN Distance: 31.998768,

v / Bl Bearing: 226.971924,

Vehicle-to-Everything
2X) Communication
v i

Vi

o o o e e . Pedestrian with
Smartphone ped safety
application

Y ..
TRANSPORTATIONED)]
il SN SYMPOSIUM
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Central Office Systems for CAV

Data

Exchange Security
Platform for Credential
Operational Management
Technology System
(DEPOT)

Formerly V2X-DEP

TRANSPORTATION
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FTE Tolls Buildings

FDOT testing facility p-SN——
that focuses on

testing Of CV and e Workshops & Warehouses
emerging @) Roadway Geometry Track
technologies in a © Loop Tracks
controlled e High-Speed Oval

environment.

o All-Electronic Toll Gantries
o Urban & Suburban

=) Pick-Up & Drop-Off

@ Sensor Test Chamber

Braking & Handling

’w‘ @ Technology Pad
St \
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I-STREET Research

I-STREET

A research hub (living
lab) within the
University of Florida to
evaluate and test
Emerging Transportation
Technology

* Gainesville

Projects Autonomous Vehicles Optimizing Signal
Control

TRANSPORTATION
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Leverage V2X Continued e Mainstreamin Infrastructure

Technologies Evaluation Outrl;Zir:O:r; g o 9 Preparedness

for Safety and Testing and Partnerships Sharin for ADS and
Mobility Research 9 A\

TRANSPORTATION
SYMPOSIUM

16



11/10/2025

Updating Standards FDM 233.12.3

High Level Overview Connected Vehicle Infrastructure
2019 to 2024 Version 2025 Version
- General Overview, and Single » Additional Sub-sections developed
Section (8 subsections)

o 233.12.3.1 — Systems Engineering
233.12.3.2 — Networks
233.12.3.3 — SCMS
233.12.3.4 — MAP Data
233.12.3.5-FCC
233.12.3.6 — Legacy Systems
233.12.3.7 — Supporting Technology
233.12.3.8 — Operations and Maintenance
* Mainstream CV Infrastructure deployment
* FDOT’s Developmental Specifications
* Leverages networked (i.e., LTE-V2X) and direct
communication
o Removes BSREC altogether.

SYMPOSIUM
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* CV as an emerging TSM&O strategy

+ Specifications from referencing
National Standards

» Uses DSRC and Cellular

O O O O 0O O O©

CAV Best Practices and

Lessons Learned

TRANSPORTATION 18
SYMPOSIUM
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What is an RSU and OBU?

Roadside Units (RSU)

TRANSPORTATION
SYMPOSIUM

What is an RSU?

Roadside Units (RSU) Arterials

Freeways

...............

TRANSPORTATION
SYMPOSIUM
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What is an On-Board Unit (OBU)?

TRANSPORTATION
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CAV Planning Steps Considerations

» 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 / 3\ .
o DEPOT integration A& o’y [ | DRY, . N

- Local agency coordination for » = [ FCC: Federal Communications Commission

network access * Y SCMS: Security Credential Management System
- DEPOT: Data Exchange Platform for Operational Technology

TRANSPORTATION

SYMPOSIUM
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CAV Design Steps Considerations

» 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

TRANSPORTATION
SYMPOSIUM

Typical RSU Design Considerations

luriuze ex. ru’sox
roR RS Aok Ko
SR A

UTILIZE EX. CONDU
yriuze Ex. conouir

FoR RSy CABLE ROUTING

TO"NE CORNER PULL BOX

B
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Typical Wiring — Existing Traffic Signal Cabinet

EXISTING TRAFFIC SIGNAL CONTROL CABINET

FoE | e | roE
RSU B2 + ETHERNET \—AL—“ 1BC 5 ETHERNEL

FoE INJECTOR

N
|

1 S 1

[ A
| 1, |
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e power reED vac) FIBER CABLE NSPORTATION.
‘ POSIUM

EXISTING BEVICE — EXISTING CONNECTION

PROPOSED DE

——  paopose

Typical Wiring — Existing Traffic Signal Cabinet

Industrial Computer Running Multiple Applications

EXISTING TRAFFIC SIGNAL CONTROL CABINET

FTAERRET

INDUSTRIAL COMPUTER (RSE)

ETHERNET

ETHERNET SWITCH

To suETSOTH

—

L

POE SPD |~ ermEmNET)

SuTann v

e

| BLUETOOTH

!

scom MEHOD
SYSTEM INTERFACE UNIT (RSE)

TRAFFIC SIGNAL
CONTROLLER =+

POWER SERVICE PANEL

S——  EXISTING CONNECTION

———  PROPOSED (0

Tion

%—%’iFUWER FEED (VAC) FFEERVCAELE lggg%HATION
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Typical Wiring — Existing ITS Cabinet

Freeway Implementation

s cammuer
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27
27

LUMINAIRE ATTACHMENT
(VARTES BY LOCATION)

stram poe EVTRY
TIE BACK ST
o EXISTING
staal
INT PLATE

& DIAMETER BRACKET ARM:

lspan wms\ SEE INSET 1

BRACKET CLAMP—

JARY WIRE CLAMP

EXISTING ABOVEGROUND
/_r WIT(S) (IF PRESENT)

s mSETw

SEE INSET 2

MESSENGER WIRE Clame|

|
oriF ook |
h =
PROPOSE
_——— ABGVEGAROUND CONDUIT
[ EXISTING TS CABINET
MAX MOUNTING
HEIGHT 26 FT -
E
CONDUIT STRAPS SPACED CEWI
TOCENTER 5 (MIN) (TY7.) SEE INSET 3,

Traffic Signal
28 .

ITS Poles

TRANSPORTATION
\Urnoroseo SYMPOSIUM
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CV Design — Typical Design Staff Hour Estimate

Task 33 (ITS Analysis)

33.1 (ITS Analysis):
Connected and Automated Vehicle (CAV) Subsystem: 4-8 hours per site

Task 34 (ITS Plans)

34.5 (Typical &Special Details):
¢ Typical and Special Details Sheets (4-8 hours/detail)

o Block diagrams
o Wiring diagrams
o Special mounting details

SYMPOSIUM

29

CAV Implementation Considerations in Construction and O&M

« Systems integration — Who?
« Project acceptance testing
* Burn-in period

* 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

SYMPOSIUM

30
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Test Plan for Project Acceptance

Contractor to develop and submit to the Engineer for consideration and approval

1 5

Verify physical construction and wiring Verify the configuration of CV equipment network
interfaces
02
Verify proper voltages for all power ( 6
supplies and related power circuits Confirm the RSU can communicate with the FDOT
SCMS

3

Verify that the power LEDs on roadside () 7
equipmentilluminates Verify RSU broadcasts to and from vehicles
4 equipped with an OBU capable of message display

) Login to CV equipment and verify 8
access Ul Verify local functionality of CV applications

O
\J

O

TRANSPORTATION
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FCC Site Registration - Process

Central Office supports Site Registration Update Criteria

District, regional and local
agencies

Heightis increased
Collect field information
and provide to CO using a

I

template
RSU is relocated more
than 10-ft from its
CO Submits in the FCC original location
system
RSU equipment, e.g.,
. . antenna, has
FDOT provides build-out changed

dates within one year of
registration approval

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

32 TRANSPORTATION
SYMPOSIUM
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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
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
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
https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp;JSESSIONID_ULSSEARCH=0_zXht0J2_V3K2JqMfNbr3KrFzK_xRaLHIXEqHD49ie6clACdh42!-127844462!-1600333806?licKey=2676154
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SCMS Enrollment Process

NEW PROJECTS ENROLLMENT DEPLOY, TEST PROJECT

TRANSPORTATION
SYMPOSIUM

33

CAV Lessons Learned & Best Practices

* s et * The 2025 (First Edition) of
(& i the E-Book is available
online in the CAV

SharePoint

* Ask your District TSM&O
team for a copy.

TRANSPORTATION
SYMPOSIUM
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Connected Vehicle Systems in Traffic Operations

RSEs are the collection points for connected vehicle data

Roadside Equipment

Databus

1

( ceted .
SAE J2735 nneete SunGuide
Driver piehicle Operator Map
Subsystem perator Biag

11/10/2025

SunGuide
Operator

—

D tabz;se_,

SunGuide

Traveler Advisory Messages

TIMs are rough equivalents to DMS messages

35

&MOVE OVER >

L)

flhsmv.gov/moveover

TRANSPORTATION
SYMPOSIUM
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Contact Us @

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

Omar Faruk, PE, PTOE, CVP

Connected Mobility & Technologies Program GEC
Email: mdomar.faruk@dot.state.fl.us

TRANSPORTATION
SYMPOSIUM
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