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CENTRAL FLORIDATSM&O CONSORTIUM MEETING SUMMARY

Meeting Date: May 27, 2021 (Thursday) Time: 10:00 AM —12:00PM
Subject: TSM&O Consortium Meeting
Meeting Location: Teleconference

I OVERVIEW

The purpose of this recurring meeting is to provide an opportunity for District Five FDOT staff and
local/regional agency partners to collaborate on the state of the TSM&QO Program and ongoing efforts in
Central Florida. Jeremy Dilmore gave a short introduction and outlined the meeting agenda.

. FREIGHT STUDIES FOR IMPROVED MOBILITY AND SAFETY

Aung Thurain presented on the Freight Studies for Improved Mobility and Safety project. The purpose of
the presentation wasto share the methodology for identifying needs and opportunities, obtaininput to
confirm areas of need, share preliminary strategies and deployment locations, and obtain input on
concerns, enhancements, and agency roles.

e Goals & Objectives — Improve Safety & Efficiency of freight movement through identification of
TSM&O strategiesandtechnology

e Project Status

o Analysis of Concepts—completed

o Next Steps

= Benefit/Cost Analysis, Final Recommendations, Concept Plans

e Methodology for freight analysisand recommendations

o Literaturereview;

o Focus on SIS corridors;

o Roadways with high truck percentages/volumes;

o Roadways with high truck-related crashrates; and

o District-specific needs.

e Freight Priority System (FSP) — extends green phase on major roadways for trucks in the
“dilemma zone” traveling at speeds that would not allow them to slow down in time for the red
phase. This system would prevent vehicles on signalized cross streetsfrom entering the highway
when a high-speed truckis approaching, potentially avoiding deadly conflicts. An FSP system is
most effective where trucks have a sufficient stretch of roadway to pick up speed, or where
trucks are merging onto a highway from a high-speed facility.
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Freight Generators and Truck Volumes
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Identification of Candidate Roadways for FSP
o Truck volume — 5,000+ Truck AADT
Corridor length— 2+ miles
Signalized Intersections — 6+ signals
Connectionto limited access facility
Presence of truck trafficgenerators
o Existingsignal / ITS assets — ATC controller, Bluetooth, CCTV,ADMS
FSP Candidate Roadwaysinclude:

o O O O

o John Young Pkwy o OrangeAve

o MercyDr o BoggyCreekRd
o Silver StarRd o TradeportDr

o Sand Lake Rd o TaftVinelandRd

o LandstreetRd o SOrangeBlossom Trl
Queue Warning System recommended for I-75 in Sumter/Marion Counties
Ramp meter Bypass recommended for |-4 at John Young Pkwy and at Orange Blossom Trl

Truck Preemption System — extends green phase to trucks approaching a ramp meter location

Smart Work Zone Applications

Video Analytics can identify a Work Zone boundary using physical barriers (e.g., traffic cones)

o when avebhicle is detected bypassing this boundary, an alert/alarm can be sent to
construction workersin the work zone

FDOT — District Five
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Video Content Analysis

Detection line across
the cones for camera

Discussion:

Q: Cade Braud—Is there a hierarchy of call priorities (e.g., transit vs freight)?

o A:Jeremy—We haven't gottentothe point of prioritizing; this would be something we
look atin a design phase

FDOT — District Five
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1l. PARTNER UPDATE — ORANGE COUNTY

Hazem El Assar presented on Orange County’s various TSM&O projects.

e Intelight Signal Controller Replacement

o countywide replacement controllers expected to be complete by Summer 2021
e ATMSPhase 4

o 77% complete

o expectedcompletein September 2021

e HazardMitigation Grant Program
o switching spanwire intersectionsto mastarm
e TrafficSignal Cabinet Upgrade
o hoping to implement ATC controllers as part of the

project
o consultant selection expectedin June 2021 o >
e Sand Lake Road InSync Adaptive Signal Control (ASCT) . 0
o 12 intersections " Q
o will bring total InSync intersections to 94 O Q

e International Drive — MaxAdapt ASCT Pilot
o Six-lane section; 45mph speed limit
o 0.60-mile in length
o Summary of ATSPM data collection findings:
= Traveltime decreasedfor nearly all study

periods
e 49.7% in NB traveltime
e 11.8%inSB traveltime
=  MaxAdapt wasable to reduce total cycle throughout many time periods while
still benefiting from increased Arrival on Green and Platoon Ratios
o Did not include Approach Delay
o Some tweaksarestill needed, giventhe system wascalibrated before Sea World was at
capacity and Aquatica wasreopened
o Recommendations derived from MaxAdapt Pilot Study:
= Consider expanding ASCT to include more I-Drive intersections
= Continueto calibrate existing intersections to account for return of normaltraffic
= Consider deployment along other corridors with unpredictable traffic conditions
= Upgrade existing signal detection system to provide ATSPM and IMC data

Discussion:

e Q:Jeremy—Wereyou ableto perform a Before/After Study?
o A:No,because the systems were constantly running.

FDOT — District Five Page4 of12
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Comparison with Existing Systems

- A

L N EL GO EET Bl Central server Cabinet processor Controller module
Communication dependency [yl Low Low

Controller compatibility Siemens Any Intelight
Optimization objective Min stops/delay Min stops/delay ATSPM based
Detection Loops only Proprietary Any ATSPM detection
TSP/CV Interface Questionable Complex Integrated

Pedestrian/Preemption Slow Quick Quick
transitions
Split/Cycle/Offset optimization §{z5 Partial Yes

Phasing Sequence Fixed Flexible Flexible

Complex Moderate Simple
Additional Maintenance Comm + Detection Comm + Detection + Processor Comm + Detection

ATSPM Data Need ATC controller Need radar detection Integrated

V. PARTNER UPDATE — SEMINOLE COUNTY

Charles Wetzel briefly discussed Seminole County’s efforts relating to vehicle detection, and where they
see the direction of this technologyin the future.

e Seminole County is in the middle of alarge DMSupgrade
o FDOTIis completing 21 locations
o County willwrap up the remaining locations
e Seminole County is also looking at a large RSU project, including Emergency Vehicle Preemption
e Detection
o 387 of 400+ intersections are on loops (preferred detection method)
= most video-only locations are where loops can’t be implemented (e.g., bridges)
o only issues identified with loops is construction zones where lanes are being shifted
= usually dont see any issues when ATMS reportsare collected
= |oops arecheap and dependable
e 104 ASCT locations

Discussion:

e (Q: StevenBostel—Have you seen a lot of communications from OBUswith the RSUs?
o A:Charles—haven’t seen much yet

e (Q:TusharPatel—The RSUs in Lake Marywere DSRC; are you changing to CV2X?
o A:Charles—Yes.

e (Q:CadeBraud—How do you handle loop replacements?
o A:Charles—The County has three contractorsto replace loops

FDOT — District Five Page 5 of12
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= The Countyis also very aggressive with resurfacing, which limits pavement
problems. The standard RRR cycleis 7-8 years.
e Q:Arebike lane detection systems in place?
o A:Notcurrently.

V. PARTNER UPDATE — BREVARD COUNTY

Rich Ataman provided a brief introduction on Brevard County’s TSM&O Program, particularly in its
workforce training efforts. A full-length presentationis anticipated for the next TSM&O Consortium.

e PedSafe Deployment
o 43 intersections using GridSmart cameras
o inthe final round of repairs
e SR 3ITSUpgrade
o encompasses 16 intersections
o GridSmart andloops installed at all intersections
e Brevard County Traffic Operations Day-to-Day Business
o Countyis 72 miles long
o 351 trafficsignals; 130 school flashers; 100+ RRFBs
= 220 signals on ATMS.now
o 70+ miles of fiber
o Use video/loops for detection
e |-WORK — real-time work management system for maintenance
o managedby Rich and lead technician
o looking to add all assets to system
o will be amap-based system
e Training
o developed an approach for signal technicians
o alltechniciansconduct basic maintenance
o advancedtechnicians conduct detection-related maintenance

VI. PARTNER UPDATE — SPACE COAST TPO

Steven Bostel presented on Space Coast TPO’s update to the ITS Master Plan.

e Original ITS Master Plan completedin 2015

e found thatthe priority scoring from the 2015 ITS Master Plan did not really matter
o focused moreon “Tiering”

e 0O&M funding tied to each project is a major priority

e Evaluation Criteria for Projects
o Safety—much closer look at safetyin the 2021 ITS Master Plan

Congestion Management

Economic Significance

System Reliability

System Performance

0 O O O
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o Resiliency
e Focused on vulnerable roadway users
o Developeddifferent “kits” or bundles of strategiesfor Intersection Safety Deployment
o Kit A—Vehicle, Unsignalizedintersection
= Vehicle detection for side street with actuated flashing beacon on mainline
= high-visibility LED highlighted signs
= (CVtechnology
= Perform Intersection Control Evaluation (ICE) analysis
= Signalizeintersection (if warranted)
o Kit B—Vebhicle, Signalized Intersection
= Signalretiming/phase modification
= ASCT
= Advanced (Dilemma)Zone Detection
= (CVTechnology (SPaT, Red-Light Violation Warning)
= Flashing beacon located upstream of intersection
= Red light enforcement
o Kit C—Bicycle
= Signalretiming/phase modification
= Blankoutsigns (YIELD TO BICYCLE)
= Bicycle detection
= Advanced Motorist Warning System
= (CVtechnology
= Adaptivelighting
= High-emphasis bicycle pavement
markings
= Continuous bicycle routes
o Kit D—Pedestrian
= Signalretiming/phase modification
= Pass Pedestrian Detection
= Blankout signs (YIELD TO PED)
= Lightedcrosswalks
= Adaptivelighting
= Accessible Pedestrian Detection System
= (CVtechnology (Pedestrianin X-Walk)
= TrafficCalming
e Exploring additional Event Management tools
e Examining Parking Management as well
e One recommendationis establishing a Brevard-centric consortium for coordination efforts
o Steven willlead the establishment of this local consortium

e Expectedto be adoptedin Summer 2021
e Steven playeda short video that described the current, upcoming, and future ITS technologies
within Brevard County
o Intelligent Transportation Systems: At A Glance - YouTube

FDOT — District Five Page 7 of 12
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VII. LOCAL AGENCY PARTNER UPDATE —LYNX

Doug Jamison presented on LYNX's AV Services Project.

e Intent of the study wasto develop a ConOps and a draft scope for deployment of AVs at LYNX
o Provide detailson the anticipated scope and vision for longer termincorporation of AVs
at LYNX

o Betterunderstand how AVswould be requiredto operate to meet the needs of LYNXand
its customers

o Help LYNXand partnersunderstand physical and data infrastructure currently available,
and any anticipated gaps
e Project Structure

Request for
Information
(RFI) Summary

Operating
Scenarios,
Financial
Implications

Stakeholder
Coordination/
Partnerships &
Policies

nfrastructure

S\ concerror\\ ([ e,
Udates/ OPERATIONS & pcosssibing
Selection SCOPE FOR

DEMONSTRATION

Technical
Concerns/Risk
Assessment

Workforce
Needs

Regional
Intelligent

Purpose of the

Deployment/ Transportation
Goals & System
Objectives Architecture

50

e User Survey Results
o Opportunities
=  More flexible transit
= Better mobility
= Lowerenvironmentalimpact
= More efficient transit

FDOT — District Five Page8 of 12


https://lappc.cflsmartroads.com/

TSM&O Consortium Meeting May 27,2021 Meeting Summary

= |esscongestion

o Barriers
= Driverassistance getting inand out of vehicle
= Security
= Wayfinding

= Driverassistance getting secure on the vehicle
= Untestedtechnology
o 90% of respondents thought LYMMO would be the best fit for AV service
o 60% of respondents thought ACCESS LYNX would not be a good fit for AV service
e Operating Options
o Small AV Shuttle
= Technology available
= Qperationalissues
e charging
e maintenance
e speed differential with
other vehicles
e limited capacity
o Retrofitted Existing Vehicle
= Technology a few yearsaway
= Feweroperationalissues
= Lowerlifecycle costs
e Comparison of AV Pilot Costs

AV Pilot Option Current LYMMO | One-Year AV | Total LYMMO Orange %
Orange Line Pilot Line Operating Cost | Increase
Annual Operating for One-Year Pilot
Operating Costs Cost Period
1. Interspersing 3 shuttles $1,291,408 $ 2,957,735 78%
2. Adding 1 shuttle $1.666.327 $ 543,942 $ 2,210,269 33%
Adding 3 shuttles T $ 1,631,827 $ 3,298,154 98%
3. Retrofitting 1 bus $ 756,900 $ 2,423,227 45%

e NextSteps
o Future AV direction at LYNX will need toinvolve funding partnerships
o Development and release of a pilot RFP will be subject to:
= jdentificationand availability of dedicated funding
=  AVtechnology advancements
o AV Pilot Deployment (TBD)

Vill.  HIGHWAY RAIL NOTIFICATION & ARTERIAL APPROACH CLEARANCE

The Project Team, including Carlo Adair (HNTB), Scott Zornek (HNTB), and Melissa Gross (InNovo
Partners), discussed the Highway Rail Notification & Arterial Approach Clearance project withinthe
District.

FDOT — District Five Page9 of12
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e Project Update
o currentlyin Phase |ll
= Stakeholder Coordination
= DevelopImplementationPlan
= DevelopSystems Engineering Documentation
e Regional Priority Crossings

MPO | TPO Group1 Group2 Group3 TotalStudy
Lake — Sumter
LS g o 0 1 0 1
SC |Space Coast TPO 4 0 0 4

MetroPlan
Orlando 21 3 6

MP

e Group 1 Findings
o Short-term—signing and pavement marking enhancements
o Mid-term—interconnected preemption
o Long-term— Al and Machine Learning
e Anticipatedapplication of short-, mid-, and long-term across all 900+ crossings
o Short-term solutions = 93% of all crossings
o Mid-termsolutions = 12% of all crossings
o Long-termsolutions = 100% of all crossings
e Totalimplementation
o Estimated Cost = $22.4 million
o EstimatedBenefit =529.0 million

FDOT — District Five
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Mitigation Option m

Integrated Alert System

Enhanced Emergency Notification System at Grade Crossings

Al & Machine Learning

Pedestrian Pavement Markings

Continuous white striping across the grade crossing.

Traditional Do Not Stop On Tracks Signage.

LED Do Mot Stop On Tracks signage.

Use of RPMs in conjunction with white striping.

Use of Delineators in conjunction with white striping.

Dynamic Envelope

Remove or replace confusing directional pavement markings or sighage near
the crossing.

Work with locals to have sidewalk constructed along the roadway on either
side of the crossing and construct pedestrian crossing and install ped gates.
Continuous yellow center striping across the grade crossing.

Refresh pavement markings including stop bar, lane striping, and painted
crossbuck.

Install a presignal upstream of the crossing that works in conjunction with the
downstream intersection signal.

Install a presignal upstream of the crossing that works in conjunction with
queue cutter sensor downstream of the crossing.

Construct pedestrian crossing and install ped gates.

Use of RPMs in conjunction with yellow striping.

Use of Delineators in conjunction with yellow striping.

Install and Interconnect Preemption with nearby traffic signal.

Install Ped gates.

Install directional signage or barrier to lead pedestrians to nearby intersection
or crosswalk.

Improved lighting (LED) and more fixtures at intersection.

Redesign downstream intersection to allow continuous flow of vehicles.
Adaptive Traffic Signal Interface

Right in Right out configuration.

Install delineators in the center of the roadway to prevent left turns.

Signage prohibiting specific turn movements.

Straight only pavement markings.

Move stop bar closer to the crossing .

Install advanced pedestrian crosswalk signage with push button LED flashers.
Improved lighting (LED) and more fixtures at intersection.

LED Escape Lane signage or blank-out

Dynamic Sensor for exit gates.

Close or reconfigure driveway or side street.

Resurface.

Install pedestrian crosswalk outside of the crossing gates across the roadway.
Install "Stop Here" signage.

Move obstruction or redesign pedestrian facilities.

Bevel the difference in elevation or reconstruct.

Escape Lanes

Intelligent Grade Crossing System

Add low (not in sight line for intersection) fencing or guardrail between
sidewalks and roadway lanes to channelize pedestrians and keep them from
jaywalking.

28
28
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IX. NEXT MEETING

e August5, 2021

X. ATTACHMENTS
e A — Presentation Slides
e B — Meeting agenda
END OF SUMMARY

This summary was prepared by David Williams and is provided as a summary (not verbatim) for use by the
Consortium Members. The comments do not reflect FDOT’s concurrence. Please review and send
commentsvia e-mail to dwilliams@ vhb.com so the meeting summary can be finalized.
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Welcome to the

TSM&O Consortium Meeting
May 27, 2021




Meeting Agenda

1. Welcome
Freight Studies for Improved Mobility and Safety

3. Local Agency Updates
* Orange County
* Seminole County
Brevard County
* Space Coast TPO
e LYNX

4. TSM&O Workforce Guidebook (NCHRP 20-07)

5. Highway Rail Notification & Arterial Approach
Clearance Project

6. CurrentInitiatives

S




C %= Freight Studies for
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Partners @
DISTRICT 5

(TSM&O, Freight)
PM: Noemi Rodriguez

Florida
Freight

Advisory

Committee

Consultant Team

Consortium RK&K, Gannett Fleming

(MPOs, Cities, Counties, Transit)

Goals & Objectives

1 Improve Safety & Efficiency of freight movement through identification of
TSM&O strategies & technology



Project Status

1)
2)
3)
4)
5)
6)
7)
8)
9)

Stakeholder Involvement Plan

Literature Review

Data Collection

\ 4

CMS

i
i
it

FLFAC Meeting

v

Identify Needs & Opportunities
Analysis of Concepts

B/C Analysis

Final Recommendations

Concept Plans

v

Sparse
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Presentation Objectives:

J Share methodology for identifying needs & opportunities
J Obtain input to confirm areas of needs
1 Share preliminary strategies developed and deployment locations

(J Obtain input on concerns, enhancements and agency roles



Identified Locations with Freight
Movement & Safety Issues

Freight Generators and Truck Volumes
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Methodology

JLiterature review of
nationwide freight TSM&O
efforts

d Major SIS corridors within D5

(JRoadways segments with
highest truck percent and/or
volumes, serving freight-
oriented land use areas in D5

(JRoadway segments with the
highest truck related crash
rates on roadways identified
above

A District specific needs and
initiatives
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Freight Signal Priority (FSP)

Extends or Requests GREEN y

=

Vehicle Detection Evaluation

Radar/Video In Roadwa
Evaluation Criteria | Dispatch Software | C2C connection OBU/RSU RFID detectionw/ u
Classifier (i e
Stakeholder
. . High High High Moderate Low Low
coordination effort . . .
D i n v r . . . . . .
etection coverage (as Limited/Enrolled Limited/Enrolled Limited/Enrolled Moderate-High e High
% of trucks) Fleets Only Fleets Only Fleets Only
1 ()
up to 100% . . 00% (stodres truck 590% 90%
Detection accuracy (%) type data)
Detection speed range ) ) )
Allows detection at |Allows detection at | Allows detection at |0 to 125 mph (could
(xx mph to xx mph) for : 18to0 112 mph >25MPH
e L. anyspeed anyspeed any speed be higher)
classification
Differentiate truck Limited/Enrolled | Limited/Enrolled
. Yes Yes Yes Yes
vehicle class or axel Fleets Only Fleets Only
.. <100 miliseconds (4G " <15 milliseconds " " «
CommunicationLatency LTE Cellular) Instantaneous (DSRC) Instantaneous Instantaneous Instantaneous
TrUCk op.erator Low Low Moderate Low None None
installation cost
FDOT installation cost Low (software) Moderate Moderate Moderate-High Moderate Moderate
Software development Included with - Included with Included with Included with N/A

cost

installation Cost

installation Cost

installation Cost

installation Cost
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FSP Corridor Selection

¥ Truck volume & percentage: 5000+ Truck AADT
M Corridorlength: 2+ miles
¥ Signalized intersections: 6+

M Connectionto limited access facility

M Presence of truck traffic generating businesseson/in vicinity of corridor

oA Existing signal/ITS assets — ATC controller, Bluetooth, CCTV, arterial DMS

-
]
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N
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Conditional Priority

Condition

Concept

Time-of-day (TOD) restrictions FSP operationis restrictedto off-peak and nighttime
hours

Extends GREEN phase for trucks in

dilemma zone, adjust signal timings to “gap out” minor

side street GREEN phases quicker

GREEN extension only & no side-street phase
truncation

FSP operation active during times of highest truck

Minimum truck volume requirement
volumes

No side-street phase truncation at major streets GREEN extension at all intersections, phase truncation
(e.g. SR-408 ramps, Colonial, Princeton) active at minor intersections only

queues, saturationor demand high operation

Priority requests are subject to a variable per hour limit
based on TOD and/or a minimum time between
activations

Limits on FSP activations perhourand/or
minimum time between activations

No side-street RED truncation when side-street Real-time traffic responsive side-street phase truncation

Pros

Does not affect coordinated timings
during peak periods

Trucks prioritized during times of excess

capacity

Easy to implement

Minimizes side-street delays and
queueing

Efficient use of cycle length
Limits FSP calls totimes when truck
volumes are highest

Minimizes side-street delays and
queueing

Major cross-street operation and
coordination are preserved
Maximizes efficiency of system
Minimizes side-street delays and
queueing

Minimizes affect on coordinated timings

during daytime hours

Cons

May not account for non-traditional
side-street peaks

Does not shorten delays for trucks
in queue on SLR

Variationin truck demand from
historical patterns
Inconsistent FSP activation

Inconsistent FSP activation

May require new equipment
installation programming and TMC
management

Will require retiming and
compatibility with existing
controllers




Queue Warning — I-75 Sumter/Marion
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Detector data + images

ITS Roadway Surveillance ITS Roadway Warning

~—\ Equipment
‘ STOPPED
TRAFFIC
CCTV 5 MILES AHEAD

Roadway warning system status

Roadway warning system control

v

A
Queue Warning
Application Status Driver
o Information
o % Queue Warning lashi
4?) 2 Application Vehicle location
< g ” «and Motion
S8 CV Roadside Equipment
e Queue Warning
Information
v
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Ramp Meter Bypass @JPY & @OBT
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Ramp Metering Location: John Young Parkway

John Young Parkway EB
(1320’ Storage}

Legend

Metered Ramp ¢

Source: FDOT FM# 432193-1-52-01 - Signing and Pavement Marking Plans - November 2, 2015

Orange Blossom Trail WB )
(1520" Storage) 7

Ramp Metering Location: Orange Blossom Trail

Orange Blossom Trail EB
(1060° Storage)

Source: FDOT FM# 432193-1-52-01 - Signing and Pavement Marking Plans - November 2, 2015

Legend
Metered Ramp

K23

Figure 4
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Truck Preemptlon System Components

Radar/Microwave Detector
(J Recognizes & tracks high-profile vehicles

] Extends GREEN to allow trucks & buses to clear STOPBAR

[ Places call to controller when truck within 300’ of
STOPBAR

ATC Controller

1 Receives input from ramp loop detectors provides
signal indication

[ Receives input from radar detector to override
ramp signal operation

[ Receives input from mainline loops or system
L Ramp metering rates

L Ramp metering control or limits

14
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Smart Work Zone Applications?

Work Zone Intrusion Alert
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SYMBOLS: YSTEM DIAGRAM
o Wark Area SYS G ’
B Channelizing Device (See Index 102-600) ROADWAY CV2X / DSRC
Wark Zane Sign TRAFFIC MANAGEMENT] GELLULAR EQUIPMENT TIM & MAP Informaion
Lane |dentification and Direction of Traffic CENTER COVMUNICATION PCMS CELLULAR RSU Freight Telemali IFREIGHT VEHICLE
: CONMMUNICATION == OBU
Arrow Board
CELLULAR
n Portable Changeable Massage Sign (PCMS) SWZ CONTRACTOR CONMUNICATION CCTV
B  Venlcle Detection System (VDS) ALAR
B CCTV Camera w Analytics
od
o
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Alarm Systern [Siren or Hom)

WDE Detection Zone

Connected Vehicle Roadside Unit (RSU)
Temporary Mounting Pole

SEWZ Intagrator Trailer

TYPICAL PCMS DISPLAY:

With speed reduction:

Message 1: WORKERS PRESENT AHEAD
Message 2: SPEED REDUCED NEXT XXM

Without speed reduction:

Message 1: WORKERS PRESENT AHEAD
Message 2: NEXT XX MILES




Vehicle Intrusion:
Video Analytics

Camerawith Analytics - Alarm Setup and Alert:

Non-sensitive zones for
Video Content Analysis

Detection line across
the cones for camera

Average delays for each alert type:

Speed (mph) DSRC Camera Audible
35 0.211s 0.611s 0.749 s

45 0.326 s 0.687 s 0.832 s

55 0.518 s 0.668 s 0.817 s

65 0.566 s 0.756 s 0.948 s

75 0.483 s 0.712 s 0.896 s
Average Delay | ¢ 4o1¢ | oes7s | 0.848s

Before Alert




Vehicle Intrusion:
System Components Diagram

\ Warning

Relative Position ‘f

Solar Integrator Trailer Edge Computing Device

Subject Vehicle
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Questions?

Email: athurain@rkk.com
FDOT: noemi.rodrigcuezbonilla@dot.state.fl.us
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Orange County TSM&QO Project Status

 Intelight Signal Controller Replacement

« ATMS Phase 4

« Hazard Mitigation Grant Program

 Traffic Signal Cabinet Upgrade

« Sand Lake Rd InSync Adaptive Signal Control

* International Dr MaxAdapt Adaptive Signal Control Pilot



Pilot Project Overview

0

3/5 mile in length

+ Six lane section with 45 mph speed limit
» Three intersections including International Dr at:
0
Westwood Blvd/SR 528 EB Ramps estwood BIYS
- 0

Y.

o r%:fo

ﬂ“{"-'pk -

Sea HarborDr

Aquatica

S



Data Collected

Travel Time and Speed Study by Ultra Engineering:

Data was collected with in-car GPS device

Three runs in both north and south directions during time of days

Weekend before study conducted Saturday, April 24; after study on Saturday May 8
Weekday before study conducted Wednesday, April 28, after study on Wednesday, May 5
Weekend runs were conducted mid-day / lunch time, afternoon 5pm, and evening 9pm
Weekday runs were conducted mid-morning, mid-day lunch time, afternoon 5pm

Selected dates without large convention center events.



Data Collected

Automated Traffic Signal Performance Measures:

Data was collected automatically by the ATC traffic controller
* Weekend before study conducted Saturday, April 24; after study on Saturday May 1

* Weekday before study conducted Wednesday, April 28, after study on Wednesday, May 5

Corridor was fitted with lane-by-lane presence detection and arterial lane-by-lane advanced detection

Used Purdue Coordination Diagram
e Arrival on Green (AoQG)

« PlatoonRatio (PR = AoG/ % green of cycle)

Approach Delay (arterial only), calculates:
* Average Delay per Vehicle

» Total Delay



Equipment

Traffic Controller: Intelight NEMA ATC Controller

« Communicating with Orange County Central System, Intelight MaxView

» Uses decentralized algorithm, corridor can operate on its own without a central system using peer to peer
« Requires activation of the MaxAdapt module in the local controller software, MaxTime

* Requires main line advanced detection

 Intersections use loop detection, supplemented by video detection



Results Summary

Travel time decreased for nearly all study periods
*  49.7% improvement in northbound travel time
*  11.8% improvementin southbound travel time

MaxAdapt was able to reduce total cycle throughout many time periods while still benefiting from increased AoG
and Platoon Ratios

This study did not include side street Approach Delay. Considering the cycle length was reduced, it is likely side
street Approach Delay also decreased.

The system was calibrated in November of 2020 before Sea World was at capacity and Aquatica was reopened.
The system could likely see further improvements if recalibrated to cover current traffic characteristics and
pedestrian actuations.



ATSPM Results

Arrival on Green (AoG) and Platoon

Ratio (PR) improvements are positive.

More arrivals on green is good.

Approach Delay (AD) and Total Delay
(TD) improvements are negative. This
Is because less delay is good.

These results are averages from the
various times of day ATSPM data was
collected.

SB approach at SR 528 and NB
approach at Aquatica are not
included since those arrivals are
random from other intersections not
running MaxAdapt.

ATSPM Results

Weekday
NB SB
AoG PR AD TD AoG PR AD TD
SR528 31.39% | 40.44% | -41.63% | -39.44% | N/A N/A N/A N/A
Sea Harbor | 21.00% | 27.52% | -34.02% | -34.41% | 0.31% | 5.64% | -16.39% | -11.59%
Aquatica N/A N/A N/A N/A 34.61% | 36.00% | -66.67% | 78.24%
Weekend
NB SB
AoG PR AD TD AoG PR AD TD
SR528 32.24% | 37.38% | -17.42% | -18.15% | N/A N/A N/A N/A
Sea Harbor | 52.35% | 35.52% | -27.19% | -27.27% | 13.94% | 0.11% | -17.22% | -13.69%
Aquatica N/A N/A N/A N/A 11.35% | 0.28% | -39.88% | -41.20%




Recommendations

Based upon the favorable results of the study:

» Consider expanding the ASCT to include more International Drive intersections

« Continue to calibrate the existing intersections to account for return of normal traffic conditions
« Consider deployment along other corridors with unpredictable traffic conditions

« Upgrade existing signal detection systems to provide ATSPM and IMC data



Comparison with Existing Systems

Timing optimization location [@=licIRS=Ia%:]s Cabinet processor Controller module
Siemens Any Intelight

Min stops/delay Min stops/delay ATSPM based
Loops only Proprietary Any ATSPM detection
Questionable Complex Integrated

Slow Quick Quick

transitions

Yes Partial Yes

Fixed Flexible Flexible

Complex Moderate Simple

Comm + Detection Comm + Detection + Processor Comm + Detection
Need ATC controller Needradar detection Integrated




Seminole County Update

Charles Wetzel, Seminole County Traffic Engineering




Brevard County Update

Richard Ataman, Brevard County Traffic Operations
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2021 Intelligent Tra nsportaho

Systems Master Plan Update May 27,2021

TSMO Consortium

“PACE COASLY ¢ ,
~ariation Planning Organization -




Purpose

* Original Plan Complete in 2015
* New tech

* New projects

* Priority actions

* Next steps

>
SPACE COAST

A Nl ™



Evaluation Criteria
Safety
Jé\ (LRTP Goal 1)

(LRTP Goal 1,4)

Economic Significance
(LRTP Goal 2,3)

Congestion Management

System Reliability
(LRTP Goal 3)

/\/ System Performance

[I[ll][l[l (LRTP Goal 3)

( Lml Resiliency
W2’/  (LRTP Goal2)
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Evaluation example

> e rerftorom
SPACE COAST Space coast TPO ITS Master Plan Proposed HIN 2+ Networks=Green V/C> .85 =Green (3) Direct Connect = Green (3) Improved Time = Green (3) +Monitoring = Green (3) Redundancy = Green (3)

3] Improved Consistency = Yello Some monitoring = Yello
‘TPD (3 V/C>.75=Yellow (2) Indirect = Yellow (2) e ! Y W T W On Evac Route = Yellow (2)
: : HIN 1 Network=Yellow (2) -y, 2 pog(q) No connection = Red (1) @ 2 Neither = Red (1)
P rOJ ECt I.l St HIN 0 Networks=Red (1) T - Neither = Red (1) None =Red (1) -
uu n D Project Cost
CONGESTION ECONOMIC SYSTEM SYSTEM
SAFETY MANAGEMENT SIGNIFICANCE RELIABILITY PERFORMANCE RESILIENCY
LRTP Goal 1 LRTP Goal 1, 4 LRTP Goal 2,3 LRTP Goal 3 LRTP Goal 3 LRTP Goal 4
Level project may impact Provides improved access to U
Project Project Jurisdicti Maintaini Targets high ted I bility t ity dund. tainabilit
roje roje urisdiction el Corridor Start End corridor identifed in VZ B |g‘ I high tourism/high Improves travel time reliability mproves ability to monitor r(? AEETSTE a",‘a H1ha7 High, Med, Low
Number Type Agency corridors performance of system |of infrastrucute to withstand
HIN employment zones
shocks/stressors
Cape Canaveral

101 ATMS Cocoa Beach County/Cocoa Beach SRA1A Minutemen Causeway SR 401

FDOT

Cocoa Beach

102 ATMS County County/Cocoa Beach SR 520 Milford Point SRA1A

FDOT
103 ATMS Cocoa/County County/Cocoa SR 501 (Clearlake Rd) SR 520 (King St) Industry Rd O O O
104 ATMS Titusville Titusville SR 50 South Street sl M/:iseh)' nton O O

SR 406 (Gard

105 ATMS Titusville / County Titusville/County us1 Camp Rd s(t)ar en o O O




Prioritization Criteria

Cost

<S4.0M = low
S4.0M to S7.0M = medium

>S7M = high

Operations and
Maintenance

0-40 units, handled by existing
staff

41-160units, may necessitate
hiring of staff (1-2 technicians)

161+ (2-3 technicians)
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Tiering

Project No.
Project No.
Project No.
Project No.
Project No.

Project No.
Project No.
Project No.
Project No.
Project No.

“ATMS” to establish redundant, robust network (US 1, SR A1A, intercoastal bridges) —0 to 5 years

109
113
114
115

191 (“ATMS EvacB”

Project No.
Project No.
Project No.
Project No.
Project No.
Project No.

Project No.
Project No.
Project No.
Project No.
Project No.

Project No.

118
119
120
121
122
191 (“ATMS”

Project No. 193 (“ATMS”
Evac C)

Project No. 194 (“ATMS”
Evac D)

Project No. 195 (“ATMS
EvacE)

“ATMS” Tier A

“ATMS” Tier B

Project No. EvacA)

“ATMS” build out of southern Brevard Co., future scaling—10 to 15 years “ATMS” Tier C

Project No. * Project No, 196 (“ATMS” EvacF)

Project No. * Project No. 197 (“ATMS” Evac G)
Project No. * Project No. 198 (“ATMS” Evac H)
Project No.




Tiering

4 “Event Management” building off ATMS Tier A projects—5 to 10 years

“ATMS” Tier A

* ProjectNo. 401 * ProjectNo. 404
* ProjectNo. 402 * ProjectNo. 405
* ProjectNo. 403 * ProjectNo. 406

nd ‘ATMS” Tier B “Event Management” building off ATMS Tier C projects — 10 to 15 years

* ProjectNo. 415
* ProjectNo. 416

“ATMS” Tier C




Projects

VOLUSIA COUNTY \

SEMINOLE
COUNTY

ORANGE
COUNTY

All Projects

@  Intersection Safety, Bicycle
Intersection Safety, Pedestrian

Intersection Safety,Vehicle,
Signalized

Intersection Safety,Vehicle,
Unsignalized

Interstate
Parking Management, Beach

Parking Management, Garage

@ ® ® @ @ @

Parking Management, Launch
ATMS
~— ATMS Evacuation

Event Management, Detour

Event Management, Launch

0 5
—— Miles

1)
s 1S Maseet Pl

aste

307525,
&

211

SU
R 8'§329 @ S5
== 331
3ﬂzsoa 28 HY
3 . I,
LT )

38 510

403 518,
m @—@'@m

520

Q
509529

ol “ns
,32‘3\ 333 @\6‘1@
303 334

INDIAN RIVER
COUNTY,
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INTERSECTION SAFETY

 “INTERSECTION SAFETY” projects can deploy various
technologies at specific locations to mitigate high
vehicle, pedestrian, and bicycle crash rates. For
example, unsignalized and signalized intersections as
well as railroad and trail crossings

* Deployed technologies include, but are not limited to...
* Blankout Signs (e.g., “Yield to Pedestrians”)
» Passive Pedestrian Detection (PPD)
* Bicycle Detection
* Connected Vehicle (CV) Applications

* Pedestrian Warning Systems (e.g., in-road lighting, RRFB,
HAWK)

* Network Communications (e.g., fiber optics, wireless)
* Controller Installations / Modifications

* Smart / Adaptive Lighting

» Adaptive Signal Control Technology

* Advanced Motorist Warning Systems




Kit “A” — Vehicle, Unsignalized Intersection
Potential strategiesinclude...

* Vehicle detection on minor street w/
actuated flashing beacon for mainline and
minor street motorists

High-visibility LED highlighted signs
Connected Vehicle technology (e.g., TIMs)

Perform Intersection Control Evaluation
(1CE)

* Trafficcalming

CROSS TRAFFIC : . e
DOES NOT STOP -. Roadway geometrics modifications

 — e Roundabout

Signalize the intersection (if warranted)




44 high priority

INTERSECTION SAFETY ix e

i normal priority

= b

Kit “B” — Vehicle, Signalized Intersection ~
Potential strategies include... dilemma zone

Signal Retiming / Phase Modifications (e.g., protected
vs. permissive, split phase)

Adaptive Signal Control Technology (corridor based)
Advanced (“Dilemma”) Zone Detection

Connected Vehicle technology (e.g., SPAT, Red-Light
Violation Warning)

Flashing Beacon located upstream of intersection
(e.g., actuated by red phase)

Red Light Enforcement
» Tattletalelight
e Red Light ViolationCameras (by local law enforcement)

~——

e —
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INTERSECTION SAFETY

Kit “C” — Bicycle

* Potential strategies include...
 Signal Retiming / Phase Modifications
« Blankout Signs (e.g., “YIELD TO BICYCLE”)
* Bicycle-specific Detection
* Advanced Motorists Warning System
* Connected Vehicle technologies (e.g., TIMs)
e Adaptive Lighting Systems
* High-emphasis bicycle lane pavement markings
* Continuous bicycle routes (end-to-end)




INTERSECTION SAFETY

Kit “D” — Pedestrian

* Potential strategies include...

 Signal Retiming / Phase Modifications (e.g.,
leading pedestrian interval)

» Passive Pedestrian Detection (PPD)

* Blankout Signs (e.g., “YIELD TO PEDESTRIAN")
* Lighted Crosswalks

e Adaptive Lighting Systems

* Accessible Pedestrian Detection Systems

» Connected Vehicle technologies (e.g.,
Pedestrianin X-Walk)

* Traffic Calming (e.g., raised crosswalks,
pedestrian refuge)
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EVENT MANAGEMENT

« “EVENT MANAGEMENT” projects can deploy
various technologies along corridors with high
traffic volumes due to special events; focus on
providing origin-destination way finding and
traffic monitoring

* Deployed technologiesinclude, but are not
limited to...
« Communications (e.g., fiber optics, wireless, cellular)
* CCTV Cameras

* Vehicle Detection Systems (e.g., Bluetooth readers,
MVDS)

* Dynamic Message Signs
* Programmable Blankout Signs (new)
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Initiatives

A. StrengthenITS planning and Integration into the Regional Planning Process
Needs to be considered in all projects and modes

B. Advance County-wide Coordination
Event Management, First Responders, cities, between maintaining agencies

C. Strengthen/Improve Event Management (evacuation, launch)
Increased Space Launches and Regional Events draw large crowds

D. Funding for Maintenance and Operations
More equipment means more maintenance and higher costs.

E. Update/Establish Policies
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Next Steps

* Finalize plan (document review)
e Prepare for Board adoption

* Launch the Local Consortium

* Create Public Awareness
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LYNX AV Services

Introduction

LYNX, the City of Orlando, and MetroPlan Orlando have partnered on an
automated vehicle (AV) Concept of Operations Study to examine the
potential deployment of AVs in existing or future LYNX transit services.

wWSp o @eyax .



LYNX AV Services

Intent of the Study

The intent of the study was to develop a Concept of Operations and a
draft scope for deployment of AVs at LYNX in order to:

— Provide details on the anticipated scope and vision for longer term
incorporation of AVs at LYNX

— Better understand how AVs would be required to operate to meet the
needs of LYNX and its customers

— Help LYNX and its partners understand physical and data
infrastructure currently available and any anticipated gaps

Any future demonstration will be subject to funding identification and
availability
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LYNX AV Services

Request for
Information
(RFI) Summary

Project Structure

Stakeholder
Coordination/
Partnerships &
Policies

Operating
Scenarios,
Financial
Implications

Various memos folded
into eventual Concept of
Operations and Scope for

Demonstration documents

nfrastructure
& System
Updates/
Vehicle

Selection

Existing
Conditions/
Accessibility

CONCEPT OF
OPERATIONS &
SCOPEFOR
DEMONSTRATION

Stakeholder coordination,
update meetings, and
deliverable review were
conducted throughout

Technical
Concerns/Risk
Assessment

Workforce
Needs

Regional
Intelligent
Transportation

Purpose of the
Deployment/
Goals &
Objectives
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LYNX AV Services

User Survey Results — AV Opportunities and Barriers

Opportunities

In order of selection frequency

1. More flexible transit

2. Better mobility for people
who can’t drive

3. Lower environmentalimpact
4. More efficient transit

5. Less congestion

Barriers

In order of selection frequency

1. Driver assistance getting in
and out of the vehicle

2. Security
3. Wayfinding

4. Driver assistance getting
secure on the vehicle

5. Untested technology
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LYNX AV Services

User Survey Results — Applicable Types of Service

— 90% of respondents thought that LYMMO would be the best fit for
service by automated vehicles
— Followed by Disney Direct at 50% and NeighborLink at 40%

— 60% thought that ACCESS LYNX would never be a good fit for service
by automated vehicles

— No other responses had over 20%

— 70% responded that they agreed with the statement "Overall, the use
of automated vehiclesin public transportation will help people like

me.

) LYNX )



LYNX AV Services

User Types

With Small
Children or
Carry-on
ltems

Limited
English
Proficiency

Cognitive-
Impaired

Hearing-
Impaired

Visually-

Impaired

53




LYNX AV Services

Operating Options

Small AV Shuttle
— Technology available

— Operational issues

— Charging, maintenance, speed
differential with other vehicles,
limited capacity

Retrofitted Existing Vehicle
— Technology a few years away
— Fewer operational issues

— Lower lifecycle costs

4=k

J1939 connection

—
Actuator
Control computers (2) controller HMI controllers (2)

Refrlgerator Box
Buzzer(2

Indicators/(2 sets)

Switc f button

—_I%
!.
-

HE Front & rear magnetometer sensor bars (2)

Yaw rate gyro

Steering actuator


https://www.google.com/url?sa=i&url=https://www.nctr.usf.edu/2015/02/evaluation-of-automated-vehicle-technology-for-transit-3/&psig=AOvVaw0ZDvhCpqPK6KN7MkuREIz6&ust=1607538063577000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIC8tYyAv-0CFQAAAAAdAAAAABAa

LYNX AV Services

Potential AV Pilot Project —
LYMMO Orange Line

Schematic Map
Not to Scale
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LYNX AV Services

Comparison of AV Pilot Costs

AV Pilot Option Current LYMMO | One-Year AV | Total LYMMO Orange %
Orange Line Pilot Line Operating Cost | Increase
Annual Operating for One-Year Pilot
Operating Costs Cost Period
1. Interspersing 3 shuttles $ 1,291,408 $ 2,957,735 78%
2. Adding 1 shuttle $1.666.327 $ 543,942 $ 2,210,269 33%
Adding 3 shuttles ’ ’ $ 1,631,827 $ 3,298,154 98%
3. Retrofitting 1 bus $ 756,900 $ 2,423,227 45%

A pilot retrofitting one 35-foot bus with AV features would result in relatively low deployment
cost from an operations perspective and limited operational impacts to other LYMMO buses,

while maintaining passenger capacity
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LYNX AV Services

Potential AV Pilot Benefits

— Engagement and education

— Testing and evaluation

— Increased safety and efficiency

— Economicdevelopment opportunities

— Lower operating costs

LYNX’s goal is to provide transit services — AVs could make sense if they
provide the same or better service to all passengers than other
alternatives
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LYNX AV Services

Potential Broader Application

— In the future, AVs could be integrated into the LYNX fleet for different
services, pending the level of AV developmentover time

— This includes:
— Circulators
— NeighborlLink
— Line haul services
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LYNX AV Services

Financial Analysis — Next Steps

— Federal Grants. Considerapplyingforseveral federal discretionary grant opportunities, includingthe USDOT BUILD, FTA Integrated
Mobility Innovation (IMI), and Accelerating Innovation Mobility (AIM) grant programs

— Federal Formula Funds. Consider pursuingfederal flex funds such as Congestion Mitigation and Air Quality (CMAQ), Surface
Transportation (STP), Transportation Management Area (TMA), and Transportation Alternatives funds through MetroPlan Orlando

— Emerging Federal Opportunities. Monitor potential new or retooled programs that could arise from a new infrastructure package
currently beingadvanced by Congress or through the surface transportation reauthorization bill in 2021

— FDOT Partnership. Considersecuringa partnership with FDOT for use of state funds for the AV pilot, to match federal grants, and/or to
use toll revenue creditsto meetfederal share requirements

Project-Specific

— Private Involvement. Identify opportunitiestoinvolve the private sectorin contributingland, vehicles, orcash to support an AV pilot
project




LYNX AV Services

Conclusions and Next Steps

— Future AV direction at LYNX will
need to involve funding
partnerships

— LYNX provides the services requested
by funding partners

— Development and release of a pilot
RFP will be subject to:

— Identification and availability of
dedicated funding

— AV technology advancements

WS @ LYNX'

Requestfor
Information
(Spring 2018)

AV Study (2020-
2021)

Funding
Identification
and Securement

AV Pilot
Deployment
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LYNX AV Services

Thank you!

Any questions?



Highway Rail Notification & Arterial
Approach Clearance

TSM&O Consortium Meeting
May27,2021
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: % | Jeremy Dilmore, PE




Agenda

Project Update

Stakeholder Feedback
Implementation Plan - Short;,
Mid-,and Long-Term
Strategies

Concept Plans

Next Steps

Feedback!




Project Overview

FDOT District 5 encompasses over 900 railroad crossings throughout its jurisdiction.

Purpose:

* Engage Stakeholders
* Evaluate improvement scenarios for Safety (Vision Zero)

* Implementation Plan including a prioritized list of District crossings
* Regionally accepted site solutions,
* Concept plans advancement,
* Regional “Typicals” for industry use
* Implementation strategy



Project Update

Evaluation Factors(Phasel): Evaluation Factors(Phasell): Evaluation Factors (Phaselll):
* Empirical Data  Existing Conditions Verification ¢ Probability and Statistics
 Historical Records * Regional Impacts * Benefit Cost Analysis
* Human Behavior * Future Development * Define Short-, Mid-, and Long-
* Physical Conditions * Planning and Coordination Term Solutions
* Probability and Statistics  Stakeholder Feedback . Planning and Coordination
Engineering Judgement Stakeholder Feedback
 Data Collection e Refine Rail Crossmg e Refine Recommended
e Rail Crossing Prioritization Prioritization List Solutions
e Stakeholder Involvement Plan e Evaluation of Prioritized  Develop Concept Level Plans
o Literature Review Crossing Locations o Stakeholder Coordination
o Stakeholder Coordination * Recommend Solutions * Develop Implementation Plan
e Completion Date 03/02/2021 * Stakeholder Coordination * Develop SE Documentation

e Nearing Completion
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Stakeholder Feedback
B Agree H Strongly Agree

1. Reasonable Priority 2. Acceptable Evaluation 3. Comprehensive 4. Reasonably Prioritized
Assessment of Safety Risk Mitigation Strategies Listing of All Locations
Considered




Stakeholder Feedback

5. Are there any additional safety factors you recommend as part of this safety evaluation process presented at the TSM&O
Consortium Meeting?

Comment: “Just to take into account any future improvements to the roadways/intersections with crossings and
probably consider closing the crossing if it's dangerous or can berelocatedto a better location.”

6. Considering local jurisdictional preferences, are there any additional mitigation strategies you would like to see considered
for further evaluation? If yes, please identify them in your response.

Comments: “Not at this time.”’

/- Are there any proposed mitigation strategies that should be removed from consideration based on local jurisdictional
preferences? If yes, please identify them in your response.

Comments: “No.”

8. Are there any specific concerns or insights regarding identified rail crossing locations within your jurisdiction that you
would like to have considered in addition to the safety assessment presented at the TSM&O Consortium Meeting?

Comments: “Gatlin/Holden Avenue intersection with Orange Ave. There might be a long-term improvement to
realign Holden with Gatlin. So, whether we need to keep both locations or close one and add a new one
needs to be studied.”



W Agree
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Stakeholder Feedback

1. Acurate Assesment of Hazards 2. Comprehensive and Appropriate 3. Proposed Mitigations are
Mitigation Strategies Acceptable




Stakeholder Feedback

4. Are there any additional rail crossings that you would like to further discuss? If so, please elaborate.

Comment: “It has recently been brought to my attention that there have been two incidents at crossing 622352Y,
Aquatic Drive at US 441in Orlando.”

5. Are there any additional risks that you thought were not identified in the study? If so, please provide your feedback.

Comments: “None.”

6. Are there any proposed mitigation strategies that should be removed from consideration based on local jurisdictional
preferences? If yes, please identify them in your response.

Comments: “None.” and“l am not 100% sure about #RRX type of phone system. I feel like the protocol should be
to call 911 if stuck on a crossing and 911 should reach out to rail company. Although | am not sureif they are
equipped to do this or not... . I do think it would be good to make the rail crossing ID number larger regardless of
who needs to know it.”

/. Considering local jurisdictional preferences, are there any additional mitigation strategies you would like to see proposed?
If yes, please identify them in your response.

Comments: “None.”’



Stakeholder Feedback

4. Are there any additional comments that you would like to share?

Comment: “Ithink this study/tech memoiis a great start in identifying locations that are antiquated and need
good improvements to promote safety for all users.”

“My overall comment for our area is knowing what improvements Brightline is doing and that they incorporate
any strategies that you have identified.”

“l agree that RR X-ings require attention, particularly based on the historical crash data. But how will you
determine how far down the list you'll go to program funding, before you allocate funds to other needed safety
improvements?”’

“The study based on current detection technology is a step in the right direction. We need to consider additional
rail and roadway video detection that can provide heat maps of near misses and other important data. This data
canbe used to provide predictive analytics, by machine learning dynamically linking all ITS safety countermeasures
to provide intelligent decision support, thereby reducing the probability of crashes atrail crossings and adhering
to best safety practices and Vision Zero principals.”



Stakeholder Feedback

TSM&O TSM&O TSM&O
Consortium 01 Consortium 02 Consortium 03

2/4 4/1 5/27
COMPLETE TODAY 100)»):\%

JAN 2021 June 2021

FDOT D5 Rail | FDOT CO Rail FDOT SunRail FDOT D5 / FRA

4/22
COMPLETE

Coordinator Program Program FEC

2/17 2/17 3/10 3/10
COMPLETE COMPLETE COMPLETE COMPLETE




Field Review Analysis - Findings
-y
Of the 28 Group 1 locations:

e Short-TermSolution - Signing and Pavement Marking
Enhancements (26 locations)

e Mid-Term Solution — Interconnected Preemption (3
locations)

e Long-Term Solution — Artificial Intelligence & Machine

Learning (28 locations)

From these applied concept/quantity relationships, we find:

e Short-Term Solutions = 93% (~840 crossings)
e Mid-Term Solutions = 12% (~96 crossings)
e Long-Term Solutions= 100% (~905 crossings)

FDOT!).D5
e



Integrated Alert System

Enhanced Emergency Notification System at Grade Crossings

Al & Machine Learning

Pedestrian Pavement Markings

Continuous white striping across the grade crossing.

Traditional Do Not Stop On Tracks Signage.

LED Do Not Stop On Tracks signage.

Use of RPMs in conjunction with white striping.

Use of Delineators in conjunction with white striping.

Dynamic Envelope

Remove or replace confusing directional pavement markings or signage near
the crossing.

Work with locals to have sidewalk constructed along the roadway on either
side of the crossing and construct pedestrian crossing and install ped gates.
Continuous yellow center striping across the grade crossing.

Refresh pavement markingsincluding stop bar, lane striping, and painted
crossbuck.

Install a presignal upstream of the crossing that works in conjunction with the
downstream intersection signal.

Install a presignal upstream of the crossing that worksin conjunction with
queue cutter sensor downstream of the crossing.

Construct pedestrian crossing and install ped gates.

Use of RPMs in conjunction with yellow striping.

Use of Delineators in conjunction with yellow striping.

w w i

Mitigation Strategies
A

Install and Interconnect Preemption with nearby traffic signal.

Install Ped gates.

Install directional signage or barrier to lead pedestrians to nearby intersection
or crosswalk.

Improved lighting (LED) and more fixtures at intersection.

Redesign downstream intersection to allow continuous flow of vehicles.
Adaptive Traffic Signal Interface

Right in Right out configuration.

Install delineators in the center of the roadway to prevent left turns.

Signage prohibiting specific turn movements.

Straight only pavement markings.

Move stop bar closer to the crossing .

Install advanced pedestrian crosswalk signage with push button LED flashers.
Improved lighting (LED) and more fixtures at intersection.

LED Escape Lane signage or blank-out

Dynamic Sensor for exit gates.

Close or reconfigure driveway or side street.

Resurface.

Install pedestrian crosswalk outside of the crossing gates across the roadway.

Install "Stop Here" signage.

Move obstruction or redesign pedestrian facilities.

Bevel the difference in elevation or reconstruct.

Escape Lanes

Intelligent Grade Crossing System

Addlow (not in sightline for intersection) fencing or guardrail between
sidewalks androadway lanes to channelize pedestrians and keep them from
jaywalking.

w W w
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Mitigation Strategies (Benefits)
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Costs
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Benefit-Cost Ratios (BCRs
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East Hibiscus Blvd

Benefit Cost Ratio: ~1.5

MELBOURNE
CITY CEMETERIES

Sh——

Proposed Improvements:

(*) White/Yellow Striping, RPMS, & Delineators

(®) Integrated Alert System
(?) Enhanced ENS
(® Al & Machine Learning

@ Melbourne, FL.
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East Horatio Ave Benefit Cost Ratio: 0.7
:
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Interconnect Preemption with Maitland Ave
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INATIONAL| | f
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CENTER 2
Proposed Improvements:
(6) Integrated Alert System

() Presignal for Intersection with Maitland Ave
(@ Enhanced ENS

LED or Additional Lighting
(9 Al & Machine Learning

(1) Queue Cutter and Presignal
LED R8-8

@ Colored Pedestrian Surface

@ Maitland, FL. FDOT),.D5



East Packwood Ave

ConceptPlan

Benefit Cost Ratio: 0.16
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Proposed Improvements:

== 3 =
e L =
f—‘—-ﬂs' —

(6) Integrated AlertSystem (13 RightTurn Movement Merge
(7) Enhanced ENS LED R8-8
(9 Al & Machine Learning 3?2 Colored Pedestrian Surface

@ Maitland, FL.
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West Colonial Dr

Benefit Cost Ratio: 6.46
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*NOTE: THIS AREA IS5 UNDER CONSTRUCTION )| /
FROM -4 ULTIMATE AND IMAGERY MAY NOT &
REFLECT CURRENT CONDITIONS.

i)

Proposed Improvements:

@ White Striping, RPMS, & Delineators () Enhanced ENS

(3) Center of Roadway Delineators LED or Additional Lighting

(4) Remove Confusing Signage & Pavement Markings (® Al & Machine Learning

@ Integrated Alert System 32 Colored Pedestrian Surface
@ Orlando, FL.
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South Street Benefit Cost Ratio: 3.39
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Proposed Improvements:
@ White Striping, RPMS, & Delineators @ Integrated Alert System @ Pedestrian Channelization

(3) Center of Roadway Delineators (Z) Enhanced ENS Mid-Block Pedestrian
Assembly with Flashers

@ Colored Pedestrian Surface

@ Remove Confusing Signage &

) @ Al & Machine Learning
Pavement Markings

LED R8-8

@ Orlando, FL.
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Your input is valuable!!!

Final Steps

* Stakeholder Questionnaire

e Feedbackby June 24t

FDOT Project Manager

Noemi S Rodriguez Bonilla, P.E.
Noemi.RodriguezBonilla@dot.state.fl.us

Study Project Manager
Carlo Adair, P.E.

cadair@hntb.com

e Data Collection

* Rail Crossing Prioritization

e Stakeholder Involvement Plan
e Literature Review

e Stakeholder Coordination

e Date 03/02/2021

List

Locations

e Nearing Completion

Thank You!

e Refine Rail Crossing Prioritization
e Evaluation of Prioritized Crossing

¢ Recommend Solutions
e Stakeholder Coordination

e Refine Recommended Solutions
e Develop Regional “Typicals”

e Final Stakeholder Coordination
e Develop Implementation Plan

e Develop SE Documentation


mailto:Noemi.RodriguezBonilla@dot.state.fl.us
mailto:cadair@hntb.com

Final Thoughts?




Current Initiatives

Jeremy Dilmore, District Five TSM&O




THANK YOU!

Next Consortium —July 15, 2021
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