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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

2016 Version of the Florida Connected Vehicle Initiative

«x—* The Florida Connected Vehicle Initiative

g ®
Vehicle

Connected vehicles (CV) use vehicle-to-vehicle, vehicle-to-infrastructure, and infrastructure-to-vehicle communication to
exchange information between vehicles, drivers, the roadside, bicyclists and pedestrians. The Florida connected vehiclefgroject
P g

map is below.

Click map markers for more information.
Ui !
APensacola

PROJECTS/INITIATIVES

PLANNING [

University of Florida (UF) Accelerated Innovation 1 S8

Deployment (AID) Demonstration

Implementing Solutions from Transportation Research and Evaluation of
Emerging Technologies (I-STREET)

Gainesville Signal Phase and Timing (SPaT) Trapezium

Central Florida Autonomous Vehicle (AV) Proving Ground

Driver Assistive Truck Platooning (DATP) Pilot

DESIGN/IMPLEMENTATION

US 90 SPaT Tallahassee 1

I-75 Florida’s Regional Advanced Mobility Elements (FRAME) Gainesville 2
I-75 Florida’s Regional Advanced Mobility Elements (FRAME) Ocala 3
Gainesville Autonomous Transit Shuttle (GATORS) 4

Florida’s Turnpike Enterprise (FTE) SunTrax 5

Tampa Hillsborough Expressway Authority (THEA) Connected Vehicle Pilot 6
City of Orlando Greenway/Pedestrian Safety 7

SR 434 Connected Vehicle Deployment 8

Downtown Tampa Autonomous Transit 9

OPERATIONAL .
Osceola County Connected Vehicle Signals 1

Focus on Gainesville

Accelerated
Innovatien Deployment
Implementing
Solutions from
Transportation Research
and Evaluation of Emerging
Technologies
Signal Phasing and
Timing
Florida Regional
Advance Mobility Elements
CEIENLTE
Autonomous Transit Shuttle

Inter City and Highway | Urban
Travel | Transit | Ped & Bike,



Roadway Layers (for the Civil Engineers)

Surface course

Base course
OSI 7 Layer Model (IT Professionals)

| LAYERS OF THE OSI MODEL

S Enter your sub headline here

Application * End-User Layer
= HTTP, FTP, IRC, 55H, DNS

Syntax Layer

Privteg it om - S5L, SSH, IMAP, FTP, MPEG, JPEG

Synch & send to port

* Api’s, Sockets, Winsock

* End-to-End Connections
Tanspoit . TCP, UDP

Networl * Packets
* IP, ICMP, IPSec, IGMP

\



SPaT [ CV n
Data sharing | Al

_

Engineers , Programmers, Data Scientist

IT and 10T, Network Tech Level Skillset

Fleld Signal Technician and
~ Network Tech Skillset

Physical Infrastructure and Power Reliability ||ty

In 2015/16 - Gainesville started with [ 85+ miles of fiber & 200+ traffic signals, 85%
online | using TS-2, Type Il 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 ? -



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




Fisheye Camera ATC
| Advance Transportation Controller

S

Whole Intersection Coverage Data is recorded every 0.1 second

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.



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




Multistage Event Filtering: Overview

All
Pairwise Interactions
Macrofilter - used to eliminate
interactions that are very unlikely
to be traffic events

Potentially Severe

Pairwise Interactions .
Microfilter - used to keep events

of interest to traffic engineers and
policymakers

Mare Severe
Pairwise Interactions

Multi-attribute Decision Tree for
Collision Prediction

Highly Scored
Severe Events

MACRO
- Spatial Proximity?
-  Both Moving?
- TTCorPET <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

(a) All Data
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P2V: Conflict Type 1 P2V: Conflict Type 3 P2V: Conflict Type 5

Pedestrians and Vehicles
East Crosswalk (going North / South)

13
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V2V: UFL V V2V: RFT ‘ V2V:LCC




Basler-2339§77%2 2021-14-01 17:51:53 UTC 10.0)

« Dangerous: left/through conflict
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rrmneem | CASE STUDY: Results (Visual)

Ml Rear-End Conflict
Right Merging Through
Others

Normalized Impact
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CASE STUDY: Results (Tabular)

University Ave & 13" St 1.918.822
University Ave & 179 St 59,995 ) 045 03 _
University Ave & 20" Dr 2,247,395 5433 403 25¢ 85
NW 23 Ave & NW 55% St 947,92 _
Post Office & Rhinehart 362.3 54 _
Lake Mary & Rhinehart | 1279019 [ 956 | 28 | o | 28 [ 28 |

Millions, Thousands Hundreds
100K+ Hundreds Tens

1 . Left Opposing | Right Merging | Right Following Rear-End Others Total Weighted | Normalized
ntersection ; :
Through Thmugh Through Conflict
Universily Ave & 13" St 3 | 28 | 84 | 166 | 21l | 24 |
University Ave & 17 St 15 | 9 | 27 | 8 [ 18 | 21 |
__-

University Ave & 20" Dr
WA NS 1| s | @ | 6 | o [ s | an | a
Post Office & Rhinehart __-__
Lake Mary & Rhinehart --_
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* Nighttime?
* Before and After testing?

 Additional devices for better resolution
(Lidar and IR?)

* Privacy?




2016 Organization - 14 FTE -Before SPaT |CV
Data sharing Engineers , Programmer, Data Scientist

IT and |oT, Netweik Tech Level Skillset

ield Signal Technician Aand
/ Network Tech Skillset

—

Physical Infrastructure and Power Reliability

20220

Division
Manager/City Traffig
Engineer

Engineer




Citizens of

Gajnesville CoG — Department of Transportation 2022/23
Elected Officials Cities are a microcosm — everyone wears many
7y “hats” and constantly “juggling”
City Manager

Housing
Andrew Persons e e

Special Advisor Transportation
Sustainable & Equitable Economic Dev Parks & Rec

\ 4

> City Fleet
Jesus Gomez RTS Fleet
Transportation Director Transportation Planning
(and RTS Director) Traffic Operations
A

Emmanuel Posadas

Traffic Operations Manager

Traffic Signals

Tran.sportation Planning Traffic Engineering/Studies
Parking Enforce and Ops Traffic Management

VZ Project Management ITS, Transp-Tech, CAV



Lessons Learned
People: Workforce Development & Organizational Functions

TSM&O Workforce
(] 8 https://transportationops.org/workforce Deve I o p ment
N+ CoE f
Manage .
National Operations Center of Excellence Login Policy W Emal —
B Florida University System Research | 17 Users

One2Many
) . n Government and Consultant Partners | 43 Users
Knowledge Center Case Studies Why Updates
R B TMS | 10 Users
Antivirus &fb

Default Group | No Users in Group

og
3
m

Workforce Developmen® Reports

Data Resources for
Planning and Ops

TSMO Research

CIHFEAT

c
L
®
=
-
o

Th2m47s 1r'|2rr'|.‘3:-l':15 16m14s
Duration




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

TCO

» Time

Yrl

Yr2...

Yr N

Initial Capital Infrastructure (CIP) then

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

* Purchase price

Total cost «

TYotal cost = Purchase price 4 Hidden costs




2022 version of

Florida CV Initiative & UF I-STREET

Progress... vy [ O ey

N
\

|-STREET (Implementing Solutions from Transportation Research
and Evaluation of Emerging Technologies) is a “living lab” on

gn/Implementation \ Operational

the University of Florida (UF) campus and surrounding roadway network ' RAME Ocala +SCMs

where advanced technologes sich as autonomous vehicles, smart : ‘s LT e A

devices, and sensors are tested and deployed to enhance mobility R~ B e ¢ L e

and safety. It s a collaboration between the Florida Department of T et A A e LT

Transportation (FDOT),the City of Gainesville (CoG), and UF. TRANSPORTATION INSTITUTE  pisiintvisian 5 st R Wi Pl g
UNIVERSITY OF FLORIDA mart Road Ranger 10 175 FRAME Gainesville

Data Platform 11 SR434 CV Deployment

eys COAST 12 Downtown Tampa Autonomous Transit
bad Advanced Notification System 13 HARTAV

tive Work Zone 14 AV Shuttle at PSTA

DISTRICTG),

FDOT funds project to
plan|-STREET Living Lab,

Evaluation of connected

I-STREET i born. 2018 data analytics database. systemalong -4 begins.
RFissued for collaboration 27intersections instrumented AV shuttle Phase l, new route
with industry. (SPaT Trapezium). to UF campus.

FDOT funds I-75 connected Pilot project for pedestrian 1-STREET/Co-Motion Miami

vehicle (CV) 54 CoG/RTS launch AV shuttle 0, for Mobility Challenge.
instrumentation project. Real-time signal control in Galnesville.
:t;mm‘e;forAVs tes:ed‘.w School zone/bike warning
;i lmr’esl ents meet the S -
2 01 7 ° Bike rack sensor project for 20 21

transit buses completed.




