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Automated Vehicles - Technologies Overview AUTOMATED
VEHICLES

Provides communication between vehicles (Vehicle to Vehicle -

LIDAR V2V) and between vehicles and the transportation infrastructure
CAMERAS Light detection and ranging (Vehicle to Infrastructure —V2I). DSRC is expected to be utilized
system generates a point where existing Intelligent Transportation Systems (ITS) are
Stereo and infrared camera data helps cloud that gives the cara ) g g P . ¥ L
avoid obstacles, identify road sign 360-degree view. already in place, such as urban areas, high volume limited access

messages, and visualize lane markings. facilities, and managed lanes.

SOFTWARE

On-board computers run advanced
software to analyze data collected
by sensors to make intelligent
maneuvers and real-time route
determination.

Radar tracks nearby objects,

which helps maintain the

car's distance from vehicles \
ahead and detect blind spot
obstacles. &




i‘ Autonomous Vehicles

Levels of Automation (as defined by NHTSA) O ETRACKIE R
GPS / ENHANCED - OBJECT DETECTION
., but advanced collision DIGITAL MAP SYSTEM - FAR IR CAPABILITY

LONG & SHORT
RANGE RADAR

il

ADVANCED SOFTWARE / ALGORITHMS

warnings, blind spot monitoring, etc. LIDAR

, such as adaptive cruise
control or active lane centering (but not at same time) I I I

, such as adaptive cruise
control and active lane centering working at same
time (must still be actively engaged in operation of vehicle)

, Driver is not expected to
monitor vehicle movements for limited time in limited Safety critical functions of the
situations (driver operates vehicle during part(s) of trip) vehicle (steering/throttle) are affected

, No human operator expected without direct driver input
to control safety-critical functions of the vehicle
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Enhanced Situational Awareness

Types of Messages Delivered

Speed Limit Alerts A
Dynamic Message Signs
Workzone Alerts

Tolling A
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On-Board Unit

Road-Side Unit




FLORIDA
- A
(=D Connected Vehicles puroeTEy

Demonstration from 2014 FAV Summit

CAUTION!
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States with Enacted AV Legislation VEHICLES

.E-ti

Thirteen states introduced legislation

related to autonomous vehicles in 2015,

up from 12 states in 2014, nine states

and D.C. in 2013, and six states in 2012. ‘ “

FL

LEDGEND

.| Enacted

Executive Order
B Failed

National Conference of State Legislatures 1/19/2016




Florida Statutes — Autonomous Vehicles (2015) 55‘7’8'.,‘,.%50
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F.S. 316.85 — Autonomous Vehicles; Operation

F.S. 316.86 — Operation of vehicles equipped with
autonomous technology on roads for testing
purposes; financial responsibility; exemption from
liability for manufacturer when third party converts
vehicle

F.S. 319.145 — Autonomous Vehicles (Title Certificates)

FDOT)



Florida Statutes - Autonomous Vehicles (2016)

HB 7027, signed April 4th 2016 — updates:

FS 316. 86—

puipgOSES, fIIIClIIL,ICLI lcopunalumty, exemptlon from
liability for manufacturer when third party converts

vehicle

This amendment removed barriers to testing, including:
1) the term “closed course”,

2) requirement of a human operator to be present in the
autonomous vehicle (for testing purposes), and

3) insurance requirements.

FDOT)



Florida Statutes - Autonomous Vehicles (2016)

F.S. 319.145 — Autonomous Vehicles (Title Certificates)

(1) An autonomous vehicle registered in this state must continue to meet applicable

federal standards and regulations for such motor vehicle.

The vehicle must:
(a) Have a system to safely alert the operator if an autonomous technology failure is
detected while the autonomous technology is engaged.

(b) When an alert is given, the system must:
1. Require the operator to take control of the autonomous vehicle; or

2. If the operator does not, or is not able to, take control of the autonomous
vehicle, be capable of bringing the vehicle to a complete stop

(b) Have a means, inside the vehicle, to visually indicate when the vehicle is operating

in autonomous mode.
(c) Be capable of being operated in compliance with the applicable traffic and motor

vehicle laws of this state.
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Driver-Assistive Truck Platooning Study and Pilot Project

"VEHICLES

Upon conclusion of the study, [DOT] may conduct a pilot project to
test the use and safe operation of vehicles equipped with driver-
assistive truck platooning technology.

Notwithstanding ss. 316.0895 and 316.303, Florida Statutes, [DOT]
may conduct the pilot project in such a manner and at such locations
as determined by the DOT based on the study.

Before the start of the pilot project, manufacturers of driver-assistive
truck platooning technology being tested in the pilot project must
submit to the DHSMV an instrument of insurance, a surety bond, or
proof of self-insurance acceptable to the department in the amount of
$5 million.

Upon conclusion of the pilot project, the DOT, in consultation with the
DHSMV, shall submit the results of the study and any findings or
recommendations from the pilot project to the Governor, the President
of the Senate, and the Speaker of the House of Representatives.’

FDOT)
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Implementation Challenges of Automated Vehicles mem.,‘
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Rapidly Changing Business Models
* Requires new benefit/cost analysis to support

deployment decisions Public Sector Perspective
* Needs systematic & strategic approach ._
DOT Mission
& Objectives '

New Investments Needed
* Funding sources

i Opportunities
+ Staffing needs Investments | Opp

« Infrastructure requirements Infrastructure| Private Development $

Data Issues

*  Ownership

*  Privacy/security

* Access & support

Interoperability
* Local, regional, national — multiple protocols
*  Multi-jurisdictional testing and pilot agreements

FDOT)



Challenges Ahead for Transportation Professionals Eb‘%%'ﬁi;ﬁ,‘
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Englneerlng Design Standards for AV
Updates to the Florida Greenbook

* Potential changes to the Manual for Uniform Traffic Control
Devices

* Adaptive/Flexible infrastructure

» Design for large structures (50+ year lifespan)

Private Sector Implications

Increased Focus on ITS Support for CV
* Intelligent Transportation Systems

* New hardware and software skill sets

* Information Technology demands

Changes in Right-Of-Way Usage

* Potential requirements for access to dedicated AV facilities
« Additional facilities for non-traditional vehicles

* More efficient use of existing ROW

| B e |
PLANS PREPARATION MANUAL TRAFFIC
VOUUME |
SN C |‘|n« A AND PROCESS | ENGINEERING
MANUAL




Potential Effects of AV on Design Criteria Eb?g'ﬁirﬁ\
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Lane Width

« Potential less lane widths required for AV only lanes

* For long life span projects (bridges/urban facilities) - combine small
increases in paving now with reduced AV-only lane footprint
for an extra lane in the future

+ Dedicated lanes for freight/transit

Criteria that may become less of an issue
+ Sight distances
* Road signs

Materials

« Materials may need to be updated to prevent ‘rutting’ if cars
drive within >10 cm of lane center

* Markings may need changes for improved machine-read as
opposed to human read




Potential Effects of AV on Urban Planning /i)
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Parking Space Size
* Reduced width (doors don’t need to open)

- Varied sizes to fit specific vehicle types Blue Polygons = Parking
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Parking Lot Location

* No spaces within 300’ of building entrances?

* On-street parking repurposed

+ Passenger drop off/pick up lanes at building entrance
(similar to airport design)

* Remote lots to make better use of urban land

BV 1

~1 1 HIl

Development Patterns

* Higher density requirements may be more attainable
« Driveway placement and design

* Building setbacks

» Greater focus on bike/ped improvements




Autonomous Intersection Management
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Stakeholder Working Groups

Policies & Legal Issues

Capttal Region
Transportation Planning Agency " A U TO ALLIANCE
‘ |q I PA __,J_}i _L.} f DRIVING INNOVATION®  FLORIDIANS FOR BETTER
FP T ) ;i\“: Y 7\
Florida Public Transportation Association

Infrastructure/Technology

Florida Departrnentsf

Business () ﬁ
Professi nal TRANSPORTATION

College of Engineering
Transportation Institute
UNIVERSITY of FLORIDA

« Roadway improvements

FLORIDA DEPARTMENT o

ECONOMIC OPFORTUNITY Reg u \atIO n

« Engineering & design standards

A I””ﬁ 7
» Infrastructure investment ﬁ‘ e
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Universities in Florida have been conducting
research on AV/CV/ITS technologies for >10 years

* Policy Implications for AV « Autonomous Technologies for « Unmanned Aerial Vehicles (FIT)
Technology — MPO LRTPs (UF) Mobility Solutions for the Aging and Unmanned Surface
and Disabled Populations Vessels (FAU) for Bridge

_ (z519) Inspections
» Simulator for Connected

Vehicle Messaging (UCF)

* Visioning Future Cities with AV * AV Requirements for Service
Technologies (FSU) Vehicles (ERAU)
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Improving Safety and Mobility

l—' TRAFFIC MANAGEMENT CENTER ﬁ

Field Communication I

Real Time Data



Assessing Advanced Driver Assistance Systems i/

District 7 — Tampa Bay Area

« Advanced Driver Assistance Systems (ADAS): Improving Situational Awarersss

«  Forward Collision Warning (FCW), & Driver Behavior

* Lane Departure Warning (LDW),
« Bike/Ped Detection (BPD) e = &

Level O automation (as defined by NHTSA)

100 study vehicles equipped with GeoTab (telematics
device)

. 50 served as control group

. 50 were equipped with Mobileye (ADAS)

Performance Measures (quantitative analysis): n MoB/LEYE
» Driver behavior (reaction to ADAS alert)

* Lane adherence ST GEDTAB

* Following too closely management by measurement
* Ifincident occurred, did ADAS reduce severity?

FDOT)
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AMPA HILLSBOROUGH

EXPRESSWAY

AUTHORITY

Driving Innovation and Opportunity
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-




FLORIDA
AUTOMATED\
7ZVEHICLES

Questions?

Email questions/comments to:
AutomatedFL @dot.state.fl.us



