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1. Literature and State-of-the-art review 

2. Assist FDOT with Peer Exchange

FDOT Funding and State Level 
Support

UF Intelligence and  research 
expertise

GNV Local level familiarity of 
issues and field devices O&M

The beginning of a partnership
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• AID | Accelerated 
Innovation Deployment

• I-STREET | Implementing 
Solutions from 
Transportation Research 
and Evaluation of Emerging 
Technologies

• SPaT | Signal Phasing and 
Timing

• FRAME | Florida Regional 
Advance Mobility Elements

• GAToRS | Gainesville 
Autonomous Transit Shuttle

Focus on Gainesville

[ Inter City and Highway | Urban 
Travel |  Transit | Ped & Bike ]

The beginning of a partnership

2016 Version of the Florida Connected Vehicle Initiative
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Where we started: Layer Paradigms

Roadway Layers (for the Civil Engineers)

OSI  7 Layer Model (IT Professionals)
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Physical Infrastructure and Power Reliability

Detection and Communications

Advance Devices
CCTV | BT  Travel Time| 

Other Devices

Applications
ATMS | ATSPM | ATC

SPaT | CV 
Data sharing |  AI 

Field Signal Technician and 

Network Tech Skillset

IT and IoT, Network  Tech Level Skillset

Engineers , Programmers, Data Scientist 

In 2015/16 - Gainesville started with [ 85+ miles of fiber & 200+ traffic signals, 85% 

online | using TS-2, Type II Controllers | 9 Signal technicians | Annual O&M < $2M ] 

How do we go up layers? 

How can we leverage existing infrastructure, resources, 

expertise? Workforce and Economic Development ?

Where we started: Layer Paradigms to CV/AV
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USDOT estimates more than 50% of road crashes leading to 

fatality or injury happen at or near traffic intersections
https://highways.dot.gov/research/research-programs/safety/intersection-safety 

Project Spotlight: Intersections Safety
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Fisheye Camera ATC 
Advance Transportation Controller

These cost of these sensors, the storage required for the collected

data, and the computing resources is becoming cheaper. Thus,

fitting intersections with fisheye cameras and ATC devices is

becoming viable.

Advances in Tech: ATSPM and FISHEYE

Data is recorded every 0.1 secondWhole Intersection Coverage
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1. Starting with video camera footage and ATSPM data

2. Use software pipeline to process and analyze the data

3. Output number of severe events for vehicle to vehicle 
and pedestrian to vehicle interactions

Generating 

Features 

from 

Trajectories

Process: Safety Analysis

1 2 3

Categorizing

Severe

Events

Event 

Filtering

Location Exposure 
Metric
(Normalized)
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Multistage Event Filtering: Overview

MACRO
- Spatial Proximity?

- Both Moving?
- TTC or PET < X

TTC = Time to Collision

PET = Post Encroachment Time

MICRO
- Multiple PET and TTC 

- Duration of PET > Y
- Did moving objects yield?

MADT
Multi Attribute Decision Tree

Volume, Type, Directionality,
max speed, min time, max 

deceleration
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Attributes in MADT : Sieve and filtering

maxSpeed = maximum speed of 2 vehicles 

maxDecel = brake application 

by either of two vehicles

minTime = TTC or PET

duration and bounding box
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P2V: Conflict Type 1 P2V: Conflict Type 3 P2V: Conflict Type 5 P2V: Conflict Types 2, 4, 6

Conflict Typing: P2V

Pedestrians and Vehicles

East Crosswalk (going North / South)
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File: 001_07_2021-

11-15_15-

50_7211115155010

89_7211115155010

91.mp4

• pedestrian maneuver, check around 22 seconds for a ped right under the camera

Conflict Typing Example: P2V
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V2V: LOT V2V: UOT V2V: RMT

V2V: RFTV2V: UFL V2V: LCC

Conflict Typing: V2V
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File: 065_10_2021-

11-01_17-

50_1021110117501

_1021110117509.m

p4

• Dangerous: left/through conflict

Conflict Typing Example: V2V
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Attributes in MADT 

Ped Volume

P2V Conflict Type  

with Veh Directionality

P2V Conflict Type 
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Normalized Impact

CASE STUDY: Results (Visual)
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starting from millions of potential conflict interactions, our filtering 

scheme reduced the events to a small set of severe events

CASE STUDY: Results (Tabular)

Millions, 
100K+

Thousands
Hundreds

Hundreds
Tens Manageable 

Exposure: Normalized Tables per 10,000 vehicles making the 

same movement 19



Future Tools: Infrastructure LIDAR



• Nighttime?

• Before and After testing?

• Additional devices for better resolution 
(Lidar and IR?)

• Privacy?

Lessons Learned and Further Research
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Lessons Learned 
People: Workforce Development & Organizational Functions

2022 Organization   -15.5 FTE - Current

Division 
Manager/City Traffic 

Engineer

Traffic Signal Section

• 1 Signal Supervisor
• 2 Signal Technician/Lead
• 5 Signal Technician I, II or II

Traffic Management Section
• 1 TMS Supervisor
• 1 TMS Specialist FT
• .5  TMS Spec part time 

ITS &  CV/AV  Section
• 1 ITS & CV/AV Program Manager
• 1 ITS & CV/AV Technician 
• 1 Cybersecurity Specialist 

Assistant/Junior Traffic 
Engineer



CoG – Department of Transportation 2022/23
Cities are a microcosm – everyone wears many 

“hats” and constantly “juggling”

Emmanuel Posadas

Traffic Operations Manager

Jesus Gomez
Transportation Director 

(and RTS Director)

City Manager

Andrew Persons
Special Advisor 

Sustainable & Equitable Economic Dev

Elected Officials

Citizens of 
Gainesville

Deborah Leistner
Transportation Planning 

Manager

Housing
Development

Transportation
Parks & Rec

City Fleet 
RTS Fleet 

Transportation Planning
Traffic Operations

Transportation Planning
Parking Enforce and Ops
VZ Project Management

Traffic Signals
Traffic Engineering/Studies

Traffic Management 
ITS, Transp-Tech, CAV

Lessons Learned 
People: Workforce Development & Organizational Functions



Lessons Learned 
People: Workforce Development & Organizational Functions

TSM&O Workforce 
Development



Lessons Learned 
Process:  TCO vs CIP & O&M Paradigm ; Standards vs Ad-Hoc

TCO – Total Cost of Ownership

• Acquisition/Physical Cost

• Operating Cost

• Materials and Supplies

• Software and SaaS

• Personnel Cost

• Training

• Safety

• Capital recovery (replacement)
• Examples: Computers/Fleet Replacement

• 5-10 year lifespan 

Initial Capital Infrastructure  (CIP) then 

O&M - Operating and Maintenance
Examples: Civil Infrastructure Projects, Roadways – 20+ 

year lifespans, 

$

Time
Yr 1     Yr 2… Yr N

TCO

CIP then

O&M

Standardize: to Scale, to be efficient

Ad-hoc: to try, prove - limited test case



2022 version of 

Florida CV Initiative  &  UF  I-STREET

Thank You


