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CAV Business Plan/Focus Areas

Currently Operational CAV Projects

Roadway 

Segments

Traffic Signals Roadside 
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Upcoming CAV Projects
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Florida’s Regional Advanced Mobility Elements

CAV Applications in FRAME Projects
Emergency Vehicle Preemption
Transit Signal Priority
Freight Signal Priority
Signal Phase and Timing
Traffic Incident Management
Work Zone Traffic Management
Freeway Back-of-Queue Warning
Wrong-Way Driving



Mini Map Trajectory Demo 
White: Car
Green: Bike/Motorbike 
Yellow: Pedestrian

Video Processing System

Pedestrians 
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corner while 
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a divider

Result

Vehicle near-miss hotspot

Near Miss Detection

A distance and temporal motion-

based method is applied to 

detect near-miss events



Data Management

Vehicle to Everything
Data Exchange Platform

Security Credential 
Management System

Roadside 

Units
Onboard 

Units
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Incorporating CAV into Complete Streets Strategy

First and last mile connectivity

Reduced congestion in urban areas

Zero direct carbon emission

Infrastructure
- based

Vehicle
- based

Bike/ped/
micromobility

- based



Promote

Inspire

Attract

Test

Implement



Multimodal Focus 

Pedestrian

Bicycle

Rideables

Motorbikes

Drones

AV/CV

EV Charging

Transit

FreightRail

Shuttle

Air



Bicycle Detection Testing 

Demonstration from traffic monitoring camera 

Testing setup Thermal Detector



Unmanned Aircraft Systems (UAS)



Rail Safety Technology

Enhanced 
Sign 

Assembly

Vehicle 
Detection 
Sensors

Safer 
Passive 

Crossings!

Current FDOT Technologies
• Traffic Signal Preemption

• Dynamic Message Signs

• Incident Management Systems

• Surveillance Systems

Additional Technology 

Considerations
• Connected Vehicle Applications

• Predictive Blockage

• Detection Activated LED R8-8

• Thermal, Radar, or camera artificial 

intelligence



AV Shuttle Projects – as of August 2023



I-STREET

Aim

• Engage potential vendors

• Understands vendor’s products availability

Approaches

Showcase their expertise and functional areas 
related to safety and mobility applications

Implementing Solutions from Transportation Research and 

Evaluation of Emerging Technologies

What?



Research Focus Areas

Bicycle / Pedestrian Safety

Machine Learning

Micromobility

Automated Vehicles

CV Infrastructure

Deployment



Lessons Learned

Time, effort, and resources

Costs and benefits

Drive innovation

Manage expectations



Thank you!
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V2X DEP / FL511 / CV SAAS

• Connected Vehicle Messages through FL511 

−Low Hanging Fruit to start leveraging CV technology 

benefits while OEMs work to increase penetration of 

equipped vehicles.  

−Allows safety related TIM messages to be provided to the 

public now using the FL511 Mobile Application in 

unequipped vehicles.



Third Party

EXISTING APPLICATIONS

Other 3rd Parties

CV Module
RSU



Safety Related TIMs

• Curve Speed Warning

• Congestion

• Road Ranger

• Work Zone

• Weather / Visibility Warnings

FL511 CV APPLICATIONS

Should ensure same logic 

is applied to create the alert

For consistency, identify 

variables and thresholds 

for each application

Opportunity for further 

research



USER FILTERED AUDIO ALERTS

Need to ensure user acceptance/understanding

• Focus groups and further customer outreach needed



Other key items to note

• This will be a feature users can opt into. Including an 
alert filter to allow them to customize what they want to 
receive.

• Location data from users is anonymized.

• Notification messages will be provided by audio to 
reduce distracted driving.

• This will be available in Android and iOS
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FTE Connected Vehicle Projects
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Agenda

Questions

Integration & Next Steps

Central Florida CV Pilot

Expanding Users

CV Mobility/Safety Testing



Connected Vehicle 
Mobility/Safety 
Testing

• US DOT:
• Cooperative Driving 

Automation/CARMA program 
test cases

• FDOT/Turnpike testing:
• C-V2X & TMC use cases

• Safety Applications

• Wrong Way Detection
Curve Speed Alert

• Stopped/Queue Warning

• Others



Connected Vehicle 
Safety Pilot

• 50 Roadside Units
• First installations for FTE 

• 20 Miles of FTE freeway and ramps 
• 4 system to system interchanges

• Service plaza, Convention center

• TPK Mainline – Mile Posts 255-267

• Beachline West – Mile Posts 0-8

• CV Project Scope
• Data Interface Management

• SCMS & RSU Health Monitoring

• V2X DEP Integration

• MAP Development

• TIM Message Alerting

20-mile corridor



Connected Vehicle 
Safety Pilot 

• Central Florida CV Deployment

• Cost: $3.7 million

• Anticipated completion date:  

October 2023

• Infrastructure-to-vehicle (I2V), 

detection advisory and V2X

• Applications Include:
• Wrong Way Vehicle Detection

• Curve Speed Warning

• Queue Warning



Connected Vehicle 
Expanding Users

• Smartphone as a Sensor
• Cellular Delivery Model

• Surrogate for OBU Data
• Speed Detection

• Disabled Vehicle Detection

• Wrong Way Vehicle Detection

• Queue and Curve Speed 
Warnings

• Loss of Control Detection

• Lane Departure Detection



Integrated Efforts

FTE is developing and 
delivering multiple 
innovative solutions in 
the CV marketplace. 

Structured to provide 
value today and for 
many years to come, 
through:

- CV2X

- Data Integration

- Smartphone-based 
applications

C-V2X

• Original Test 
Use Cases made 
at SunTrax

• Multiple RSU 
Vendors

• 3 Highly 
Accurate CV 
Applications

Smartphones

• Ubiquitous 
Availability

• Future-Proof 
Solution

• Scalable

• Reduced 
Infrastructure 
Needs

V2X Data 
Exchange 
Platform (DEP)

• Statewide CV 
Integration

• Regional 
Dashboarding

• Generate data 
insights & next 
generation 
applications



Next Steps

• Complete Roadway Installation

• 20 Miles of RSU Deployment in 
Central Florida (Orlando) 

• Measure Changes in Motorist 
Behavior & Safety

• Additional Testing of Use Cases 
& Evaluation

• Loss of Control, Lane Departure, 
Queue Detection

• Review and Collaboration on 
Expanding Users via 
Smartphone application(s)



Thank you!
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CAV INTERACTIONS WITH TRAFFIC 

INFRASTRUCTURE

Sanjay Ranka
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Department of Computer and Information Science and Engineering
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352 514 4213

Work supported by FDOT (Raj Ponnaluri)

Collaborators: Lily Elefteriadou, Tania Mishra, Rahul Sengupta, Pruthvi 
Manjunatha, Emmanuel Posadas 
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I-STREET and CAV
Implementing Solutions from Transportation Research and 

Evaluating Emerging Technologies

• Collaboration of UF, FDOT, City of Gainesville

• Unique real-world living lab

• Significant improvements to transportation safety and 

mobility

• Uses advanced technologies installed and embedded 

in the transportation infrastructure in Gainesville and 

across Florida. 



New Assets

Upgraded Linux based ‘ATC’ Controllers for 
ATSPM Data 

Siemens DSRC Radios with MAP and SPaT
Broadcast

Emergency Vehicle Pre-emption and vehicle 
OBUs (WIP)

27 RSU, 60 OBUs

I-Street in Gainesville (Trapezium)

Previous Assets

Connectivity: Fiber Optic Gigabit at each 

signalized intersection w/ 12 port Ethernet

Basic Video Monitoring: Bosch PTZ CCTV at 

each Signal

Controllers: Linux Based ATCs

Travel Time: Segment Bluetooth sensors



Message Collection 

from all RSUs

Decompress to XML

Parse and store

Data Collection and Analysis System



Data Flow Diagram for CV2X (DSRC) Messages
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Data Pipelines

RSU data

ATSPM data

UF server @ the 

City of Gainesville

Post processing 

using Python Script
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User Interface



Data Reception Statistics
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Data Analysis (Basic Safety Message)

Timestamp ISC ID Veh ID Veh Speed (mph)

24 May 20 - 12 Apr 21, with gaps 26 unique 27523 unique [0, 103), mean 18.9 mph, STD 12.4 mph
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Summary of OBU Experience

• Drivers of vehicles equipped with on-board units (OBUs) were 
interviewed to understand their perception and use of the OBU 
technology.

• Overall, the users found the signal timing messages to be useful and 
said other warnings need to be fine-tuned.

• The users suggested improvements to the OBU, such as providing 
auditory warnings and integration with a navigation system.



Breaking Behavior using DSRC

• Using trajectory information 
collected by RSUs at 10 Hz

• Breaking Behavior
– Analyze trajectories to 

determine deceleration
– Smoothen the trajectories 

using a window
• Deceleration thresholds:

– -0.35g to -0.47g as MILD 
Braking

– -0.47g to -0.62g as HARD 
Braking

– Beyond –0.62g is EXTREME 
Braking

Cumulative intersection-wise counts of 
MILD/HARD/EXTREME events.



Temporal Behavior of Braking

Heatmap showing

EXTREME braking events

Heatmap showing 

HARD braking events
Heatmap showing 

MILD  braking events 



Speed and Distance for the Braking Behavior

Plot showing the severity 

of braking against the 

speed at which the 

braking took place.

Plot showing braking 

severity vs. distance from 

the center of the nearest 

intersection.
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