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Introduction

James Landini:

James.Landini@dot.state.fl.us

TSM&O Program Development Engineer

Motorcycle Safety Coalition member

Motorcyclist since 1998
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Florida Motorcycle Population

* The number of motorcyclists in Florida is
growing. In 2022, Florida had:

I =. nayiONA BEACH =, " g
= wElCOMES BIKERS' %

0 1.4 million motorcycle endorsements
o Over 640,000 registered motorcycles

* Florida hosts several major motorcycle
rallies that attract riders from all over the
U.S.

o Daytona Bike Week

o Biketoberfest (Daytona)

o Leesburg Bike Fest

o Thunder Beach (Panama City Beach)

Image: Daytona Bike Week 2019
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Annual Motorcyclist Fatalities by States (zo1s-2022 avg.)
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?? ? Can you guess the top three states for motorcyclist fatalities?

Source: https://cdan.dot.gov/STSI/stsi.htm# TRANSPORTATION
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Motorcyclist Fatalities per 100,000

Registered Motorcycles by State
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Motorcycle Crashes (etween 2015 and 201)

MOTORCYCLIST AND MOTOR SCOOTER RIDER
FATALITIES AND SERIOUS INJURIES

3,000
P * Motorcycles and motor

2,277 scooters made up about
3% of Florida’s annual

motor vehicle

2,000

1,000 registrations.
* Motorcycles and motor
O o scooters represented 19%
2015 2016 2017 2018 2019 P o
b

RISK FACTORS IN FATAL MOTORCYCLE CRASHES of th.e state's.annual
RIDER WAS TRAVELING 20+ | ALCOHOL AND/OR RIDER WAS NOT WEARING traffic fatalities.
MPH OVER THE SPEED LIMIT DRUGS WERE INVOLVED A USDOT-COMPLIANT HELMET

‘ Source: FDOT 2021 Strategic Highway Safety
UNDERAGE30 31% UNDERAGE30 31% UNDER AGE 30 35% b Plan
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https://www.fdot.gov/safety/shsp/shsp.shtm
https://www.fdot.gov/safety/shsp/shsp.shtm

Motorcycle Types

Sport/Supersport motorcycles
are consumer versions of racing
motorcycles. They are light
weight and capable of high
speeds.

Cruisers mimic the style of
American motorcycles from the
1930s and 1960s, such as
Harley-Davidsons and Indians.

Touring/ Sport Touring are
large bikes with powerful
engines, built for long-distance
rides with room for passengers
or luggage.

Scooters or motor scooters
have a step-through frame and

) Off Road/ Dual Purpose are
a platform for the rider's feet.

street-legal motorcycles that
are designed for on and off-

road use. TRANSPORTATION

https://www.iihs.org/topics/motorcycles#motorcycle-types SYMPOSIUM




We can all help drive down fatalities

* Determine the safety issues
within the roadway network

DRIVING
DOWN
FATALITIES

* Allows engineer to make
evidence-based decision making

* Allows us to answer the question
how can we bring down fatalities.

e Caution: Correlation does not
imply causation
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Proportion of MC Fatalities

in Annual Traffic Fatalities in FL
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6% the registered motor vehicles and less than 1 percent
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Motorcycle Crashes Breakdowns

39% 26%

Multi-Vehicle Crash Multi-Vehicle Crash

»*
OO

*RED INDICATES AT-FAULT PARTY *RED INDICATES AT-FAULT PARTY

-’-?.h“..._ : -‘-?.h‘“..._
*RED INDICATES AT-FAULT PARTY esesgedromtmem s et oy *RED INDICATES AT-FAULT PARTY Prprigheremtmes oieoms s

35%

Single-Vehicle Crash

& 4

*RED INDICATES AT-FAULT PARTY

Based an Farida Motoreycle Crashes (2012-2018)
Source: Fiorida DOT Crash Anglysis Reporting System
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The most common cause of motorcycle/car collisions is

the car turning left in front of the motorcycle

37 foot wide N/S local surface street

Motorcycle Crash Causation and Outcomes Study
Case Number: 0076
Wednesday 03, 2012 @ 1614 Hours
Southern California

Motorcycle: 1999 Suzuki DS400 (400cc)
Other Vehicle: 2001 Toyota Corolla automobile

HPI (] H’||||P|‘|IHFI‘HIIPI‘\

2

| 1981)S 99BINS [BLUBLE 10UIW AA/T BPIM 100 29 |

i

L‘* HEENNENEEN

ATMOSPHERIC CONDITIONS
for: 03/ 2012 @ 1553 Hours

Temperature: 691 degrees F
Grade: 0.1% Dew ot 46 9 dagres
: |—> umidity
Crown: 6.7% Pressure: 30.08 in

249 Visibility: 10.0 miles
Grade: 2~4°/" Wind Ditction: WSW
Crown: 5.4% Wind Speed: 6.9 mph

Gust Speed: NIA
Prociptation: N/A
20 20

Events: None

| 1981)S 99BLNS [BLISLIE JOUIW A\/T SPIM J00) 19 |

Conditions: Clear
I 40 foot wide N/S local surface street Sunset: 1900 hours

https://www.sgi.sk.ca/motorcycle/-/knowledge_base/motorcycle-handbook/left-turn-in-front-of-
motorcycle TRANSPORTATION
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Single Vehicle Motorcycle Crashes

* About 1/3 of all fatal motorcycle crashes are single-vehicle motorcycle crashes

* Of those, 63% of single-vehicle fatal motorcycle crashes are lane departure
crashes

* In lane departure crashes, the severity of injury outcomes are highly correlated
with

MC @ 65 degrees

" Motorcycle Crashes, Causes, and Outcomes Study
... Case # 0255
.. September 2013
. MC1: 2011 Yamaha YZF-R6 (599cc)

Varum s
‘Yﬁﬁt«e'.'dlﬁh\lﬁ
H -

CHORD:100"
M/0:23" /
RADIUS:626
LOC:636
CROWN:4.4%
GRADE:-6.3%

crowmiz TRANSPORTATION
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Florida Motorcycle Safety Coalition

* Assists the Florida Motorcycle Safety Program
with implementing the Motorcycle Safety
Strategic Plan (MSSP) goals and strategies.

* Uses data-driven research to develop,
implement and evaluate counter measures

* The MSSP addresses:

* road safety for Florida residents and visitors

* strategic safety priorities for both public
agencies and private organizations at state,
regional, and local levels.

* Ride Smart Florida is the communication and
outreach extension of the Florida Motorcycle
Safety Coalition.

TRANSPORTATION
SYMPOSIUM



Safety Educational Material Development

WHEN WE SCOOT, WE:

ALWAYSWEAR  —u — ALWAYS WEAR
HELMETS -'. o EYE PROTECTION

DON'T WEAR

HEADPHONES ON AT ALL TIMES

h e @ HAVEHEADLIGHT
N

0 NEVER RIDE

SECURELY ONBIKE

FASTENOLR WS or
b 4[-- SIDEWALKS

@ VWEAR CLOSE- TOED SHOES A 5 @ CHECKOURTIRES

ERE FOR MORE INFORMATION, VISIT : :‘
BEY  RIDESMARTFLORIDA.COM/TRAINING/SCOOTERS o

DON'T GET A TICKET, RIDE SMART!

] v: l 5 LAWS TO KNOW BEFORE YOU RIDE:
P

You must have aClass E license to operate
a scooter. For engines over 50cc, you need
amotorcycle endorsement

Wearing a headset/ headphones while
operating a scooter is prohibited.

Riding a scooter on a bike lane/ pedestrian
path is prohibited.

If your engine is over 50cc, you must wear
eye protection.

If J)‘/our engine is over 50cc, all riders under
21 must wear a helmet.

FDDﬁ REMEMBER, SCOOTER OPERATORS HAVE THE SAME
= >  RESPONSIBILITIES AS OTHER MOTOR VEHICLE OPERATORS!

STUCK ON RED?

3 THINGS FLORIDA RIDERS SHOULD KNOW ABOUT TRAFFIC SIGNALS

T NEVER RUN A RED LIGHT!

Itis illegal in the State of Florida, even
if you believe you are "stuck" on red.

@ SOME LIGHTS JUST TAKE LONGER

You may have to wait up to 3 minutes
depending on the amount of traffic.

) TRAFFIC SENSORS CAN DETECT YOU

Knowing how Florida traffic sensors
work can help riders avoid frustration.

FLIP TO LEARN MORE ABOUT TRAFFIC
SENSOR DETECTION ON A MOTORCYCLE

€ INDUCTIVE LOOP SENSORS mmp AREA OF
) , DETECTION
Inductive loops are embedded in the road
and send a signal when it detects a metal
object. You can stop your motorcycle on

a loop, as shown, to enhance detection.

€ CAMERA SENSORS

These sensors are highly effective at
detecting a stopped motorcycle. For this
type of sensor, you can further enhance
detection by wearing bright colored gear.

—()~— Riding Tip: Not all loop cuts are visible.
Try placing your motorcycle at the top of
g |

A the lane around @ "high-sensitivity"

il L HIGHEST SENSITIVITY
DETECTION AREA — INDUCTIVE LOOP

To learn more, visit us at:
RideSmartFlorida.com/stuckonred

YOUR BIKE.

IF YOU RIDE UNENDORSED,
YOU RISK LOSING

e,

GET ENDORSED OR
GET IMPOUNDED.

roof) B\ LHsMy

WWW.FLHSMV.GOV /DRIVER-LICENSES-ID-
CARDS/MOTORCYCLE-RIDER-EDUCATION-ENDORSEMENTS

IMPOUNDED
MOTORCYCLE

FLORIDA MOTORCYCLE ENDORSEMENT
QUIGK REFERENGE GUIDE

WHY DO | NEED AN ENDORSEMENT?

To ride a two or three-wheeled
motoreycle over 50cc, you must have an
endorsement on your driver's license or a
motoreycle-only license.

RIDING WITHOUT A MOTORCYCLE
ENDORSEMENT CAN COST YOU

&= & S

1 60 $500

DAYS IN JAIL IN FINES

HOW DO | GET ENDORSED?

Betore obtaining a motorcycle endorsement,
or motorcycle only license you must complete
a Basic Rider Course (BRC).

FIND A COURSE:

Florida Rider Training Program

(FRTP) Sponsors offer a 15-hour BRC. Scan
the QR code or visit the website below for
course information.

WWW.FLHSMYV. GOV /DRIVER-LICENSES-ID-
CARDS/MOTORCYCLE-RIDER-EDUCATION-ENDORSEMENTS

noeo

TRANSPORTATION
SYMPOSIUM
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Ride Smart Florida Social Media and Website

DRINK+RIDE = LOSE

# Edit Follow

4 Videos fvents More »

Spotlight -

1 of Florida FEATURED
About Motorcycle Fatalities are Alcohol-Related
(BAC .08 or higher) Don't be a STAR

Dn'NK + RlDE s LOSE ‘_':_ ut- durirg Daytona Bike Week Don't drink

https:/www.facebook.com/RideSmartFL/

Ricde Smart Florida

http://ridesmartflorida.com/

Coalition Engineering Countermeasures
Safe Roads — Ride Smart Florida

TRANSPORTATION
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https://www.facebook.com/RideSmartFL/
http://ridesmartflorida.com/
https://ridesmartflorida.com/roadway-engineering/

FL Motorcycle Safety Coalition

* Emphasis Areas Focus
* Advocacy & Policy

Law Enforcement
Communications & Outreach
Rider Licensing & Training
Data & Analysis

* Roadway Engineering

* Trauma & Emergency Services

TRANSPORTATION
SYMPOSIUM



Traffic Engineering Signals: “Stuck on Red” Issue

Coalition worked with FDOT
engineers to address
motorcyclist complaints of
being “stuck” at sensor-based
traffic signals

FDOT conducted study that
showed most motorcycles
have enough metal to trigger
FL traffic sensors

Revealed proper placement of
motorcycle on sensors can
improve detection

Developed educational post
card for riders to understand

'NO DETECTION AREA |

=

g

¥V34y NOLLD313d ON

NO LOOP AREA -
MAY NOT BE DETECTED

W

=

— INDUCTIVE LOOP
1

7




Traffic Engineering Signs:

Dynamic Speed Feedback Signs (DSFS)

* Motorcycle crashes overrepresented on
horizontal curves, especially rural two-lane
roads.

* Traffic control strategies are not always
motorcycle inclusive and/or affect motorcycles

* DSFS had delayed detection for motorcycles
due to smaller target for detection

* Warning did not provide adequate reaction
time
e Study (Wang, et al., 2018) found DSFS in
“DYNAMIC” mode can effectively increase
motorcyclist attention on curves and intention
TRANSPORTATION
to reduce speed SYMPOSIUM




Roadway Design and
Construction

e Maintenance of Traffic

e How different work zones affect
the severity of motorcycle
crashes?

* Groove Pavement
* Uneven Pavement
* Edge Drops

* MOT Signs
Others?

TRANSPORTATION
SYMPOSIUM



e drop can be dangerous to cars,
but deadly to motorcycles

https://www.google.com/search?q=Edge+Drop+motorcycle+crash&rlz=1CIONGR_enUS931US931&sxsrf=ALiCzsbevc6flVjRurdcjlydyPI2lh3pvg:1668085172270&source=Inms&tbm=isc
h&sa=X&ved=2ahUKEwjzwJfB1aP7AhUFTTABHUPWAQIQ_AUOANOECAEQBA&biw=1745&bih=852&dpr=1.1#imgrc=nvmBw3ItHkJyVM T RA N s Po R TATI o N

SYMPOSIUM
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Maintenance

* Remove roadway debris

* Increase roadway
maintenance awareness

= i o Ras * Educate the public

LAWN cuvpmss CAN
POSE A DEADLY DANGER -
T0 noroncvcusrs

pl 3tfe SONPE.G m f

TRANSPORTATION
SYMPOSIUM
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Curve Negotiation

TRANSPORTATION
SYMPOSIUM
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Guardrail Rub Rail

* Statistics show that the impact
with a roadside safety barrier of
a motorcyclist sliding on the
pavement after an accident is
potentially more dangerous than
the accident itself.

* Roadside safety barriers are
designed to contain errant
vehicles and to reduce the
severity of collisions.

* Rub Rail: FDOT Standard Plans
Instructions Topic No. 625-010-
003, Index 536-001 Guardrail,
pay item 536-5-xxx

TRANSPORTATION
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Request: Florida’s Highway Sign Library

MOTORCYCLES
USE CAUTION

Sign# W8-15P

FDOT standard plans 102-600 sheet 4
of 11. The W8-15P placard shall be
used in conjunction with the GROOVED
PAVEMENT AHEAD sign

: . TRANSPORTATION
FDOT Future potential sign SYMPOSIUM
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Engineering Best Practices for Motorcyclist Safety

* Barrier Design

* The purpose of roadside barrier systems is to reduce the severity of injuries and
number of fatalities by controlling and mitigating crash forces.

* Roadway Design

* Roadway geometry, pavement design, and pavement construction and maintenance
practices are designed to construct and maintain roadway facilities that provide for
motor vehicle travel.

e Construction & Maintenance Practices

« Pothole maintenance, open milled road surfaces, raised manhole covers, steel plates,
uneven pavement conditions, gravel or debris on roadway and traffic signal detection
systems that do not detect a motorcycle are the specific risk each of them pose to
motorcyclists.

* Traffic Control

 Additional warning signs(i.e., “"Motorcycles Use Extreme Caution”) may need to be

added to a plan to address speC|f|C work zone conditions when they exist. TRANSPORTATION
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Safety Message

WATCH 2\ |
R @<
'WOTORCYCLES!

wme

TRANSPORTATION
SYMPOSIUM
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Contact Us @

James Landini, P.E.

TSM&O Program Development Engineer
(850) 410-5626

James.Landini@dot.state.fl.us

“If only I'd been watching for

e

R L

BERR R 7.V
ey | *""{;"‘b ,‘rt

No Regrets When You Drive With Care
And LOOK FOR MOTORCYCLISTS

* Obey the traffic laws, signals and speed limits. "
* Be extra alert, drive defensively and avoid tailgating. ﬁm
® Check side and rearview mirrors before changing lanes.

¢ Look ahead to anticipate road hazards and traffic >
problems, especially at intersections. O RANENC

BuinGrg $¢ Aome safel

trafficsafetyteam.org PHONE DOWNW¥ BUCKLE UP4

TRANSPORTATION
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mailto:James.landini@dot.state.fl.us

@ Orlando, FL
November 7-8, 2024

QTRANSPORTATION
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Systems Engineering
7 O Analysis (SEA)

ALY Documentation
Requirements

Jeremy Dilmore, P.E.
FDOT District Five — TSM&O Program Engineer

FDOT\)



Systems Engineering — CFR Part 940

* Title 23 Code of Federal Regulations (CFR) Part 940

e Systems Engineering (SE) — structured process for arriving at a final design of a
system

* Emphasis on
* User needs and required functionality
* Documenting requirements
* Design, implementation, and system validation

* Benefits of SE approach
* Reduced risk of schedule/cost overruns
* Increased likelihood that project will meet users’ needs
* Improved stakeholder participation
* More adaptable and resilient systems
* Verified functionality and fewer defects
* Better documentation

* Higher level of reuse from one project to the next TRANSPORTATION
SYMPOSIUM



Systems Engineering — CFR Part 940

* Title 23 Code of Federal Regulations (CFR) Part 940

* Intelligent Transportation Systems (ITS) Architecture
« Common framework for ITS interoperability across local / physical architectures

National ITS Architecture (NITSA)

Florida’s Statewide ITS Architecture (SITSA)
Regional ITS Architecture (RITSA)

Project ITS Architecture (PITSA)

TRANSPORTATION
SYMPOSIUM
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Systems Engineering — CFR Part 940

* Title 23 CFR Part 940.11 — Project Implementation

* All ITS projects funded with highway trust funds shall be based on a systems
engineering analysis (SEA)
e SEA shall include, at a minimum:
* ldentification of portions of the RITSA being implemented
* |dentification of participating agencies’ roles and responsibilities
* Requirements definitions
* Analysis of alternative system configurations and technology options to meet requirements
* Procurement options
 Ildentification of applicable ITS standards/testing procedures
* Procedures and resources necessary for operations and management of the system

* If final design of ITS project is inconsistent with RITSA,

then the RITSA shall be updated
TRANSPORTATION
SYMPOSIUM



Systems Engineering — CFR Part 940

Some examples of ITS projects: .

* Traffic Signal Improvements (New, upgrades, etc.) ¥
* FHWA considers traffic signals to be ITS projects

* Traffic Signal Priority (TSP)

* Emergency Vehicle Preemption (EVP)

* Wrong Way Driving (WWD) Detection System

* Dynamic Message Signs (DMS)

e Advanced Transportation Management System (ATMS)
 Smart Work Zone (SW2Z)

e Connected Vehicle (CV) Infrastructure

* Computer Vision

* Pedestrian Detection Systems

* Fiber Communications

TRANSPORTATION
SYMPOSIUM



Helpful Tips

Web Application

* You can identify ITS projects in the T vk s
Work Program using Work Mix Codes e
or filtered by category on WP website . J

* Traffic Signals: 0714 - 0717
* ITS Projects: 0750 — 0761

https:/fdotewpl.dot.state.fl.us/fmsupportapps/workprogram/WorkProgram.aspx

* Reach out to your District’s TSM&O Program for help
* Confirmation of SEA documentation needs
* Scoping and staff hours for SEA
* Recent SEA samples

* ITS Change Request Form questions and submittal TRANSPORTATION
SYMPOSIUM


https://fdotewp1.dot.state.fl.us/fmsupportapps/workprogram/WorkProgram.aspx

FDOT ITS Architecture Resource

https://teo.fdot.gov/architecture/ or search keyword “FDOT ITS Architecture”

IEQJ-{) Florida Statewide and Regional ITS Architectures
) ) ) ) & B
v W 1 i
\ 4’ ‘_;_. L T n
. ¥ ' o S
Read : -
i
TRANSPORTATION
SYMPOSIUM


https://teo.fdot.gov/architecture/

FDOT ITS Architecture Resource

https://teo.fdot.gov/architecture/ or search keyword “FDOT ITS Architecture”

Florida Statewide and Regional ITS Architectures

Home Statewide District 1 District 2 District 3 District 4 and 6 District 5

Florida Statewide and Regional ITS Architectures

Stakeholders Inventory Services R&R Interfaces Standards Agreements Projects Resources

TRANSPORTATION
SYMPOSIUM



https://teo.fdot.gov/architecture/

FDOT Systems Engineering and ITS Architecture Procedure

* Ensures compliance with 23 CFR Part 940

Florida Department of Transportation

Systems Engineering and Intelligent ° Outlines SE project mqnagement methOdOlogy

Transportation Systems (ITS)
Architecture Procedure

* SEA should be conducted on a scale commensurate
with project scope and complexity

750-040-003-d

April 19, 2023 Focus SE Process
Focus SE Process
on Complex and

on Complex High Cost and/or

Project :
F,B,,QJ‘,Q__ o Al componens | e

Transportation Systems Management & Operations

Basic System

Florida Department of Transportation

Traffic Engineering and Operations Office . .
Transportation Systems Management and Operations Section Engl neering
605 Suwannee Street, M.S. 90 .
Tallahassee, Florida 32399-0450 Analy5|s

850-410-5600

TRANSPORTATION
SYMPOSIUM




SEA Supporting Documentation Requirements

* Risk + Funding Type == SEA documentation requirements
* Starting point: Risk Assessment and Regulatory Compliance Checklist (750-040-05)

FLORIDA. DEFARTMENT OF TRANSPORTATION TE0-0A0-OS

PROJECT RISK ASSESSMENT AND TR"“'_'E‘:‘F'E'“-"‘TE"TE
REGULATORY COMPLIANCE CHECKLIST

(Required for federally fimded ITS project; may alzo be required for state funded TS project as determined by
the FDOT Diztrct TSME&OD Frogram Engineer)

Required for all federally funded ITS projects

(including all Traffic Signal improvements)

1.6 Questions:
Instruchions for answenng guesfions: If you are unsure abouwt a question, be conservative. If all “Yes" are

selecfed, that is a preliminary indicalion of a low-risk project. If there is even one "No™ selected,” the project 1 - 1
iz high-risk. Use Table 1. Risk Assessment for Intelligent Transportation System (ITS) Projects within the BeSt p rG Ct I Ce fo r Stq te fu n d ed I TS p rOJ eCtS
procedurs for additional details regarding each question.

Yes No
a. Will the project depend on only your agency to implement and operate or is there an existing mult- O 0
agency agreement in place?

b.  Will the project use only software proven elzewhere, with no new software writing or no software at O 0
all?
c. Wil the project use only hardware and communications proven elsewhere or no hardware at all? | O “° I} . .
* All “Yes” responses—2> likely low-risk
d. Will the project use only existing interfaces (no new interfaces to other systems)? O |
° “ ” 9 H —ri
2. Will the project use only existing system requirements that are defined in writing (can reuse 0 0 Even One No response h I g h rl Sk
requirements from other projects)?
f. Wil the project use only existing operating procedures that are defined in writing? | ]
g. Will the project use only technologies with service life longer than 2 - 4 years? 1 0 TRANSPORTATION
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Important Notes

* High-risk designation (and full SEA documentation) only applies the first time a type
of project is conducted under the RITSA

* New deployments of the same technology/system are likely low-risk*
* Risk Assessment and Regulatory Compliance Checklist will satisfy SEA requirements

* Regular maintenance cycles are conducted to update ITS Architectures
* FDOT ITS Architecture website may not reflect the most recent projects
* Consult your District TSM&O group for any questions or clarifications

TRANSPORTATION
SYMPOSIUM

*Assumes data flows, service packages, and stakeholders remain the same



SEA Supporting Documentation Requirements

* High-risk federally funded ITS projects shall produce the Systems Engineering
Project Checklist (750-040-06) and, at a minimum, include the following SEA
documentation:

Project Systems Engineering Management Plan (PSEMP)

Concept of Operations (ConOps)

Analysis of Alternative System Configurations and Technology Options

High-Level System Requirements

Requirements Traceability Verification Matrix (RTVM)

List of ITS Standards

System Verification Plan

System Validation Plan

Operations and Management Plan

=

© 0Nk W

* High-risk state-funded ITS projects shall produce some/all of the SEA
documentation above if required by the District TSM&O Program Engineer

* Best practice is to treat state-funded projects as federally funded projects TRANSPORTATION
SYMPOSIUM



SEA Supporting Documentation Requirements

FDGF]

Following are links to the Systems Engineering template documents:

* Concept of Operations Template

e Configuration and Data Management Plan Template

* Hardware Development Plan Template

* Human Factors Engineering Project Plan Template AI I S EA dOCU ment tem pIClteS C] re GVG i IG ble Gt
* Integrated Logistics Support Plan Template https:/www.fdot.gov/traffic/its/projects-deploy/semp.shtm

* Operational Development Plan Template

* Program Management Plan Template

* Project Performance Management Plan Template

e e aRemant Hlan Tamplace (Search keywords “FDOT Systems Engineering”)

* Risk Management Plan Template

* Scope of Services Template
* Security Engineering Plan Template

* Software Development Plan Template

* Subcontract Management Plan Template

e System Test Plan Template

* System Validation
* System Verification

e Test Procedures Template

e Test Report Template TRANSPORTATION
SYMPOSIUM



https://www.fdot.gov/traffic/its/projects-deploy/semp.shtm

Typical Systems Engineering Process

&= i i Changes ( :

Reg \Feasiblluty Study ) ) Operations ng \ Refirement
g0 ond 9 / Concept Life Cycle Services and and Biicaman
Architecture( / Exploration Maintenance  Upgrades

—
Lifecyle Processes __ System Validation Plan_ _ System
Validation - O&M
. > - Lessons learned
System Verification Plan System - Replacement
[System Acceptance) o
> Verification &

= Subsystem
) RII;S?A Changes Verification Plan - Phased Integration
- ConOps ) (Subsystem Acceptance) - System tests

sl e e - Interoperability tests
- Validation Plan
- PSEMP ) ) RTVM updates

MTR/TSP Unit / Device System acceptance testing
i Test Plan Operational readiness review
- RTVM k.. S P

e . Burn-in, documentation
- Verification Plan ; : ;

— : \ Operations integration
- Procurement Process S
- RFP - Validation Tests
. . Software / Hardware - System Acceptance
- Contract Award %
\ Development
* Field Installation
Implementation
Time Line Development Processes _
- Procurement of materials
- Installation oversight/CEI services
- Data capture/performance monitoring TRANSPORTATION
- RTVM updates SYM Pos I U M




Concept of Operations (ConOps)

* First building block for SEA Documentation

* Current System and Constraints

Transportation Systems Management & Operations

* Project Objectives / Justification for changes

* Users and User needs (stakeholder engagement) Form FM-SE-01
C tof O ti ConO
* Proposed System oncept of Operations (ConOps)

* Background, objectives, scope, constraints
. . TEMPLATE Version: 2.0
* Assumptions/Constraints
* Risks

* Operational Scenarios

TEMPLATE Approval Date: Sepfember 4, 2019

* Analysis of Proposed System
* Alternatives, Cost, Schedule, Procurement

Form FM-SE-01 Concept of Operations Template. Effective: 3/4/2019

* Performance Measurement for System Validation TRANSPORTATION
SYMPOSIUM




Concept of Operations (ConOps)

3.2 User Needs .

O Jdentifi. in the table below, the user m
are stakeholdars, such as the system o

The ConOps Template gives instructions
ot e R and explanations for each section and
to iden o Trm_'u 4.2 Operational Policies and Constraints

subsection

Describe the operational policies and constraints that apply to the proposed sysfem.

¢
Table 3: Uzer Needs @
UND1 !
UNoo2
UNO03 B
he developed.
¥  Forlarge scope and plex projects, it i miniaum:
needs. if the wser meed is

CT0, Standard Opergti

Aecrribe
rules and describe the

T — e TRANSPORTATION

Form FM-E] Validztion Plan Template. Effective 8/4/20

Version: || : 1 Approval date: [ ] SYM Pos I U M




Project Systems Engineering Management Plan (PSEMP)

* Controlling document for major ITS projects* FDOT} 5 )

* Review of relevant ITS planning documents

Transportation Systems Management & Operations

* PITSA Development (ITS standards, Service Packages, etc.)

' ' : Project Systems Engineeri
* High Level Functional Requirements Management Plan (PSEMP)
TEMPLATE

* Technology Assessment
TEMPLATE Version: 2.0
e Requirements Traceability Verification Matrix (RTVM) and

System Verification

TEMPLATE Approval Date: Sepfember 4. 2019

* Risk Planning
* Project Management and Control
* System Testing, Integration, Verification, and Acceptance

e System Validation and Data Collection

Form FI-5E-00 Project Systems Engineering hznagement Plan Template. Effective 942019

TRANSPORTATION
SYMPOSIUM

*Most SEA documentation is written into PSEMP and/or included as attachments



Project Systems Engineering Management Plan (PSEMP)

3.7 Risk Management

Systems En

O The Overall Project Momager w
they have been originally identif
2.1 Developing the Project ITS Architecture (PITSA)

0O Describe the service packages from the RITSA, SITSA, or ARCIT that the PITSA will use in
this section [f the service packages are not idertified in the RITSA, also define the process by
with they will be added to the applicable RITSA

O Update the following, as necessary:

3.8 Subcontractor Manag
O Describe how the Overall Project ] 7 ' t =A and

o ensure product control and projed = = g =4 Dﬂd_fhﬁ‘ Conaps |
Subcontractor activities, as well af

The PSEMP Template gives instructions
and explanations for each section and
subsection

packagef.

defimed in the projec

3.8 Engineering Specialt]

O Update Table 2 and the following sample data, as required:
O Document the project’s engingering N ] — . 3
mamage the specialty actrvities. v Table 2 lists the project’s architecture interfaces.

¥ Enginee

Table 2: Project Architectural Interfaces

The idea is to g Sarvice Interface ID Source Element Destination Cata Flows | Comm. Media
‘. Package ID Element
THIDZ Interface 1 A5l CEU EPaT, TIM DERC
TMO3 Interface 2 OBU R5U BSM DSRC
Section ida’s Stote SE
described in Section 6.1 are needed
responsibility of the Systems integratol 2.2 Identifying High-Level Functional Requirements (System)

o 0O Highlevel fimctiona Requirements showld be identified from IT3 standards and services from
3.10 Integrated Logistics the PITSA and from the ConQps.

¥ The project ConOps is creoted as @ separote docurnen

O Jdentify the support requirements, d
the profect’s life cycle.

Form FM-SE-0% Project Systems Engineering b
Version: [ 1 Approval dat

TRANSPORTATION
SYMPOSIUM
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Requirements Traceabllity Verification Matrix (RTVM)

» User Need ™= System Requirement(s) to meet need ™= Test
* Informed by content in ConOps, PSEMP, and System Verification Plan

Project Mame: < required =
Project Description: < required =
Project Manager Name: |< required »
Agency/Firm: = pplional>
Detailed . . Document DR Source Verification Compliance Reviewer FDOT
User Need ID User Need Summary ] Detailed Requirement Summary Section Document | TestCase ID | (¥/N/PartialiNA) Notes/Comments/Date Initials Initials

FDOT
Continucous electrical power and B
UNDDS o DROO1 Install power service assembly 639-3 Standard TCO15 Yes APL PRODUCTS USED i}
communications

Specs
Send traffic measures of effectiveness
Performance measures and [MOEs) to Regicnal Traffic Management . .
UNO19 . A DROD2 Q - Testing RFP TCOO7 Partially APL PRODUCTS USED o
system validation Center (RTMC) Master Server and save for
MOE report
Closed-circuit television (CCTV) i i FDOT
i ) Furnish and install CCTV camera at
UNDD2 system oversight of highway and DROO3 ) i 682-1 Standard TCOO1 Yes APL PRODUCTS USED i}
i locations shown in plans
interchanges Specs
Microwave vehicle detection Furnish and install microwave vehicle FDOT
UNDD3 system (MVDS) system for real- DROO4 detection system at locations shown in 6e0-2.2.1 Standard TCOO2 Yes APL PRODUCTS USED i}
time data plans Specs
DROOS




Requirements Traceability Verification Matrix (RTVM)

Requirements Traceability Verification Matrix Guide

Instructions for Completing this Document

1. Introduction
In this Requirements Traceability Verification s

Complete the Project Name, Project Description fields, and Project
Manager fields

Acronyms, Instructions and RTVM. The tabs ar= int

For RTVM columns refer to the following:

tab 2z nzadzd. Add to the Acronvms tab any new af
they refer to Dietailed Requirement Source Documer
tab has explanations of what goes into zach column

User Need ID: A unigue User Need (UN) ID number (UNXXX) identifies the
UM from a tabular list in the ConOps.

in the RTVM column headings that appear in pop-u
headings. The RTVM tab has four rows of exampls

User Need Summary: Enter a description of the User Need defined in the
ConOps.

Guids.

After the Concept of Operations (ConOps) and
(PREENE) ars dzveloped, the next systems snginsarin
Meads and high-level requirements identified in the

Detailed Requirement 1D: A unique Detailed Requirement (DR) ID number|
(DRXXX) identifies the DR that addresses the User Meed in the ConOps.

detailed system requirements. The Datailed Bequiram)
in the project, need to be thoroughly tested to enf
supposad to do. The requirements need to specifically

Detailed Requirement Summary: Enter a description of the detailed
{functional or non-functional) requirement defined by a source document in
Column E that addresses the User Need listed in Column A and B.

a product will achisve a miven purposs.
‘Thara ara thrae key systems enginsering activitizs tof
+ Develop a Requirements Traceability Verifi

Document Section: Enter the Section of the document cited in Column F.

» Create a System Verification Plan
» Create a System Acceptance Plan.
7.7 RTVM

Detailed Requirement Source Document: Enter the source document,
such as RFP, ITS FM, FDOT Standard Specifications, Software
Architecture and so on.

‘The first of the three ey activities to do in system 1]
requirsments documents. The RTVM, at minimum,
requirement and a corresponding column for how tha)
the FDOT Systzms Engineering RTVIL Tamplate,

Verification Test Case ID: Verification test cases are developed in the
System Verification Plan, Verification Test Case Table. Enter the Test
Case D from the Test Case Table.

the Systems Verification Plan Template to fill out th
the RTVIM.

1.1.1 Reguirements
‘The systems enginsering approach uvsss general, aly

Compliance (Y/N/Partial/NA): Use the button on the right of the entry box
to confirm whether the verification test done in Column F for Column D is
compliant, non-compliant, partially compliant. or if the test is not
applicable.

enoush specificity to bound svbeequent desired techng
system requirements. Requirements may initially by
Datailzd rzquirements will follow from User Neads an)

Notes/Comments/Date: Populate this column with additional observations
about the test and the date.

Raquirements stipulate the specifications the system]
those specifications. This allows the developers to

Reviewer Initials: The person performing the test will enter his/her initials
in this column.

the latest technology. Svstems enginsering specifical
this stage, ané thwarts efforts to vse particular, pre

FDOT Initials: The person confirming the test for FDOT will enter his/her
initials in this column.

the latest ones available that mest the requirenm
technology decisions by specifying requirements
technology, it is important to make technology deci:
‘The systems enginsering process helps to ensure thi
svstem rzovirsments.

Managing raquiraments includes key erosscutting acti]
# Eliciting requirements from staksholders

» Analysiz of requirements to gat them all

# Docomenting requirements for traceability and cor
* Validation of raquirsments, so that they arz nsf
wverifiable.

rood systems: enmneenng practics mvolves analyvzn

Version Guide Acr

Form FI-SE-22B System Walidation Plan Template. EFfective 3042013

Version | Guide | Acronyms Instructions

The RTVM tabs give clear instructions and
explanations for each column

TRANSPORTATION
SYMPOSIUM



R I T SA U p d ate S TS ARCHITECTURE CHANGE REGUEST FoR

. Instructions for Submitting Form:

Agency representative requesiing changes to the Statewide, Regional or Project ITS Architectures
must submit the completed ferm electronically to FDOT District TSM&O Program Engineer,
and FDOT TSM&D Program Development Engineer (sysandarchi@dot state.fl.us).

2. Financial Project ID (If Available):

* RITSAs are updated through regular —
maintenance cycles, covering: 4. Agencyconaces nam,pone and el %

5. Form submitter's name, agency, phone, and e-mail:

* New or modified Projects, Service Packages, R
Dqta FIOWS, etCo O Statewide O District1 O District 2 O District 3 T Districts 4 & 6

O Disfrict 5 O District 7 T Florida's Turnpike Enterprise
7. Title of propozed change(s):

8. Detailed description of proposed change(s):

* To update the RITSA, an ITS Change S ————
Reques t FO rm i S req u i red 10. Additional stakeholder(s) impacted by proposed change(s) (if any):

11. Comments or additional supporting information (federal grant application, planning
documents, concept of operations or system engineering documents, project

Y I\/I Gy req u i re S u p p I e m e nta I docu me ntotio n : descriptions, website links, priority of the change, etc.): __

12. List of attachments:

* Interconnect / Data Flow diagrams
* ConOpS / PSEMP For FDOT Internal Use Only
e Links to relevant materials e oo v bo stomilr for ackBionay nformatons. 0 Do N

* Grant Proposal (where applicable) TRANSPORTATION

SYMPOSIUM



Systems Engineering Analysis

* Technology is constantly evolving
* New/Upgraded systems, platforms, hardware, communications

* Following a Systems Engineering approach leads to:
* More thoughtful ITS project planning
* Greater emphasis on stakeholder outreach
* Increased TSM&O involvement in project development process
* Improved risk identification, mitigation, and avoidance
* Repeatability of ITS projects
* Improved performance measurement

* Improved system validation

TRANSPORTATION
SYMPOSIUM



Contact Us

Jeremy Dilmore, P.E.

FDOT District Five TSM&O Program Engineer
(386)943-5360

Jeremy.Dilmore@dot.state.fl.us

TRANSPORTATION
SYMPOSIUM
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