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IBI Group

» Atlanta Work
 November 2018 GTFS Workshop funded by ARC
» Lead private partner for the Integrated Mobility Innovation (IMI) grant application

» Regional Work/Agency Work

« Toronto Metrolinx Triplinx for the Greater Toronto and Hamilton Area encompassing
about a dozen transit agencies

* Florida DOT District 5 — six transit agencies within the region



Project Tasks — 1 (6 weeks)

» Data Assessment
« 30-day process
« Collect GTFS datasets and links to GTFS-real-time feeds if available
« Verify conformity to GTFS and real-time specifications
* Ensure feeds follow industry standards
* Verify accuracy
« Compare predicted to actual stop times, verify vehicle locations, service alerts, etc.

» Workflow Assessment
* On-site workshops with each operator
 Discuss GTFS, GTFS-real-time, and GTFS-Flex
« Document existing conditions
* Present data quality assessment
« Discuss issues and needs related to data provision and data quality
« Identify gaps



Project Task — 2 (8 weeks)

» Recommendations for Feed Improvement

* Required fields and files that must be included in the feed according to the
specifications

« Optional fields and files that would be beneficial for third-party feed consumers
« Changes needed to bring the data up to conformance with best practices

* Representation of detours

* Representation of special services of events

 Recommendations for workflow

« Implementation of real-time feeds



Project Task — 3 (4 weeks)

» Regional Policy Recommendations

« Establishing a baseline threshold for data quality that all Transit Operators must meet
before being included in the regional feeds

« Setting up a platform for the aggregation and validation of individual feeds
« Determining how to handle common services/identifiers among all Operators
« Establishing a data monitoring program



Next Steps

» Move to Open Portal hosting for consumption by apps
» Contract for post-processing of CAD/AVL data and GTFS static feeds into GTFS Real-Time
» A second phase of technical assistance




Thank You.

(£ Lori Sand
404.893.6130 (office)

P« Isand@atltransit.ga.gov

www.atltransit.ga.gov
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And now to the present...

Mr. Musk




And looking forward
(but not too far)




Back to the Present: What is Connected
Vehicle Technology?

Wireless technology
connecting vehicles to
each other and to roadside
Infrastructure

Connections may be
Vehicle-to-Vehicle (V2V)

Vehicle-to-Infrastructure (V21)
Vehicle-to-Other (V2X)
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Examples of Connected Vehicles
Applications

V2| Safety V2| Road Weather
Red light violation warning Motorist advisories and warnings
Curve speed warning Enhanced decision support

Stop sign gap assist

Reduced speed zone warning Mobility

Phase termination/next signal phase Signal priority

Green-band speed Emergency vehicle pre-emption

Dynamic speed harmonization
V2V Safety Queue warning

Forward collision warning

Left turn assist

Blind spot/lane change warning

14
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Key: Point —to — Point communications

V2X is this: Not this:

~—— PED 0BU | PED
:“t

Safety Critical vs. Infotainment
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Interoperable Ecosystem

Transit Road Weather

Priority

GA Connected
Work Zone

V2VIV2I Vehicle Ecosystem

Freight Preemption

Priority

Regional interoperability through
standards-based, non-proprietary technology deployments
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Automated vehicles use on-
board sensors, cameras, global

What are positioning, and
telecommunications to help

Autonomous perform safety-critical driving

Vehicles? functions such as steering,

acceleration and braking -
without direct driver input

Automated does not always
mean self-driving

17



Levels of Vehicle Automation

SOCIETY U!! OMOTIVE ENGINEERS !! AUTOMATION LEVEL
I — I I

Mo
Automation

lero autonomy; tha
driver performs all
driving tasks

Driver Partial
Assistance Automation

Vehicle has combined
automated functions,
like acceleration and
strering, but the driver
must remain engaged
witl the driving task and
monitor the environrient

Vehicle is controlled |y
the driver, but some
driving assist features
may be included in the
vehicle design

at all times

Conditional
Automation

Driver is a necessity, but
s not required to monitor

the environment. The
iver must be ready to
take control of the
vehicle at all times
with notice.

Full
Automation

The vehicle is capable of
performing all driving
functions under all
conditions. The driver
may have the option to
zontrol the vehiclez

performing all driving

control the vehicle.

ng Tested
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And, Legally...

10
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(CV + AV) = Merging into CAT

/ (, 2 ‘\‘

Autonomous Vehicle @ |
\ 7))
\ <

Operates in isolation from other
vehicles using internal sensors

/7

(G
\—/

&
-

Connected Automated Vehicle

Leverages autonomous and connected
vehicle capabilities

NN\

\\),

E ?)

Gonnected Vehicle @

Communicates with nearby
vehicles and infrastructure

e U.S. Department of Transportation 20




Policy Issues Still Being Explored

* Privacy
e Security
« Data ownership

« USDOT authority
 NHTSA: Regulate safety equipment in vehicles
 FHWA: Provide guidance on roadside infrastructure

« Driver and vehicle licensing
 NHTSA distraction guidelines

21



AASHTO SPaT (CV) Challenge

To challenge state and local public sector transportation Infrastructure
Owners and Operators (I00s) to deploy DSRC infrastructure with SPaT
(and MAP) broadcasts in at least one corridor or network (approximately
20 signalized intersections) in each state by January 2020

20 intersections in 50 states by 2020!
o YRR 26

. + i = 9 States Committed
OREGON 9 9 ( K(I

DAHO WYOM
9 % e N
o U ted State 99 @

San Fi 9 5 450+
9 Signals Operating
Los Angeles ARKAN\AS
2 s Deg ® NEw MEXICO Dallas MiSsiSs!
) & LOUISIANA
/’o,% \ L‘ Houston - N 3 , 800+
% oo Kl s Signals Planned
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Pilot Deployment Objectives

Primary goal: Develop back-end infrastructure, network components, and business
processes to support broad vehicle to infrastructure applications that is broadcast-medium

agnostic, scalable, and sustainable.

Secondary goal: Begin broad installation of available roadside units and on-board units to
facilitate applications that improve safety and mobility.

Primary Application Spaces:

Partnerships

23



Initial Deployment

Phase 1: Pilot — Active June 2018

* SR 141 (Peachtree) from SR 9 to 1-285

* SR 8 (Ponce de Leon) from Peachtree to SR 42
* 54 traffic signals

* 12 ramp meters

+ Signal Phasing and Timing (SPaT)

* Red light warning

* Pedestrian in signalized crosswalk (in development)
* Phase termination/next signal phase

* Green-band speed (Green light optimal speed)

24
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Phase 1 SPaT Applications

Safety for drivers — alerts
of inability to safely clear
intersection

Red light warning

. . Safety for drivers and
Pedestrian in pedestrians — turning vehicles

CFOSSW8|k have additional awareness of
other users

Phase service Efficiency for drivers — alert

. . drivers for safe intersection
remaining passage or efficient stopping

Efficiency for drivers —inform
Green Speed for drivers of the optimal driving

coordinated signals speed through coordinated

signals to minimize stops

Initial DSRC in Metro Atlanta

*SR 141 (Peachtree) — 39 intersections
*SR 8 (Ponce de Leon) — 15 intersections
eNorth Avenue — 22 intersections

°o°® .
‘e @ ©
® ) ) ® Aggregated data Increased
Real-time signal o analytics for awareness
phasing and timing increased route improving
information

efficiency safety and

® o mobility
00



GDOT CV Architecture

*CV Application resides on signal controller " "on
*No additional hardware (outside of RSU) ‘ Q
required
Open access to third parties " o "
1201
-Conformity to national standards, 1
interoperable, and open access ﬁ

SAEJ2735

Cisco Router

RSU on Pole SAEJ2735
] SPaT
MAP
- BSM
' ’ BIM/RSM
TIM

Signal Controller

120V AC

PoE Injector

Signal Cabinet

SigrgPole
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Deployment

SPAT AND MAP

SR141_Shadowlawn

10 MPH

33 MPH

SOUTHWEST RESEARCH INSTITUTE

Q Connected Devices Status
rs Home Show All Devices
Device ype Peer ID Connection Status
=] Status ~
1 MaxTime 1 Connected
Terrrmied Do 2 RSU 4.1 SPAT UDP 2 Connected
3 RSU 4.1 MAFP UDP 3 Connected
SPaT Message 4 RSU 4.1 TIM UDP 4 Connected
5 Generic RSU UDP 5 Connected

MAP Message
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SPAT AND MAP

SR141_Shadowlawn

Target Speed

10 MPH

33 MPH

28



Georgia Department
of Transportation

Phase
service
remaining

Intersection

name
Debug

information

SR141_Shadowlawn

Target Speed

10 MPH

33 MPH

Minimum
speed
required to
clear green

=
J
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SPAT AND MAP

SR141_SR237

Red light
running
warning

; TS 2 s
e ————, - R v S .

o
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Phase 2 Deployment

Phase 2: RTOP — June 2020
GDOT Investment +
USDOT ATCMTD Grant

1,600 traffic signals in metro Atlanta
185 ramp meter locations
Regional deployment
Not a pilot program: a deliberate inter-agency
deployment across the entire metro Atlanta
region
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Phase 2 Deployment

Phase 2.1: RTOP - Fall 2019

Additional 600 of FY 2019 to be installed by Fall 2019
305 RSUs operational as of July 2019

Connectivity on every major arterial in metro Atlanta
Open data stream to third parties also available

ADDITIONAL APPLICATIONS

Preemption at select signals to
improve emergency vehicle
response time

Emergency vehicle
preemption
Priority requests to signal

controllers for specific transit
applications and routes

Transit signal
priority
Signal priority for freight

vehicles that are operating in
cooperative platooning mode

Freight signal
priority

b7 Milton
Woodstock
Acwon‘h i) %) Alpharetta @
@ Suwanee @ @
s Kennesaw Roswell Johns Creek (3]
&K Duluth
East Cobb Dacula
White Forest ® Marietta Gt Lawrenceville
Dgllas W Sandy Springs
3 % \
G
yma Lilbum rayson
20
Tucker Snellville @
ekl Loganville
pabieten one Between
untain W
lasvill
) VillaRica S Redan Walnut Grove
Winston
Lithonia Lakeview Jersey
Estates
Woods Valley ®
Conye) ’
Campbellton Socie
A 9 Oxford @
Covingts
Union City ovington
Fairbum Riverdale Porterdale
Chattahoochee
ills Stockbridge
) Palmetto ®
1 5 ) @
Tyrone
Ylow Creek () Fayetteville McDonough

Hivision
\

o
Blacksville

Peachtree City
mpton 159)

~sburg Locust Grove
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But Wait!

There’s more!

e Our first rural deployment
-85, just east of the Alabama State Line
A partnership with a non-profit foundation, The Ray
6 RSU’s
Rural and Freight-focused
Panasonic “data ecosystem”

33
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Why is this important to GDOT?

Safety by the Numbers

*  An estimated 3 9’1 41 people lost their lives * In2017, 82 perce Nt of victims in fatal large truck

on all modes of our transportation system in 2017. The vast crashes were road users who were not an occupant of the truck(s)
majority—37,133 deaths—were from motor vehicle crashesA® involved ®
* Driver Factors: Of all serious motor vehicle crashes, o Professional Drivers: Professional drivers are T€N tIMes

more likely to be killed on the job, and nearly nine times more likely

9 tobei d on the job d to th ker®
4 percent involve driver-related factors, such as e S L

impaired driving, distraction, and speeding or illegal manesuvers
* Pedesstrians: 5, ; ; 7pedestrians were killed by

In 2017:
motor vehicles in 2017, representing 16 percent of all motor
= Nearly 1 1'0 0 o fatalities involved drinking vehicle fatalities.®
and driving ®
1 0 0 0 0 * Highway-Rail Grade Crossings: Over the past decade, highway
* Speeding was & factor in nearly I
highway fatalities® 2 5 3
rail grade crossing fatalities averaged per year,

3 5 oo representing about one-third of total railroad-related fatalities
* Nearly wy fatal crashes* involved distracted drivers.®

s Commercial Vehicles: 1 3 perce Nt ofannual Sources:
A US. Department of Transportation, Bureau of Transportation Statistics, special tabulation,
roadway fatalities occur in crashes involving large trucks ® September 8, 2018
B NHTSA 2017 Fatal Moter Vehicle Crashes: Overview (DOT HS 812 603)
C Beeds, David, Regina Powsrs, and Cassandra Ingram, The Employment Impact of Autonomous
Vehicles, US. Department of Commerces, Washingten, DC: http//www.ssa.doc gov/aites/
default/filss/Employment320impact %20 Autonamous¥20Vshicles_0 pdf

* This number s liksly underreported.
Source: USDOT Preparing for the Future of Transportation — Automated Vehicles

3.0
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What is a Smart City?

Urbanized areas that use data

« . .
n n n I V I I m r V by city DOTs to make mobility netwdrks safer and more efficient.
very consumer productand  and sharing platforms there are,
b . I - 'WATER AND WASTEWATER MONITORING piece of infrastructure the more data is generated about

Monitoring devices can detect leaks as well as changes in water pressure to increasingly has the ability to consumer’s preferences and
determine whether water infrastructure is working properly. sense surrounding stimuli, to habits. But what does this mean
communicate with other devices  for cities? Smart cities are

and people, and to draw on the employing the same technology
computing and storage power of  to connect their disparate utility,
the cloud. This phenomenon has infrastructure, and public service
been cubbed the internet of grics, generating real-time
things. The more smart devices aggregate data. This, in turn, can

PARKING APPS AND KIOSKS
Apps coordinate with smart parking meters to inform drivers of where there
is parking availability.

RIDGE INSPECTION SYSTEMS

[2)
(3]
Common challenges to addressO ooy
(5]
(5]

* First/last-mile service
for transit users

* Goods movement
efficiency

e Coordinating data
collection and
dissemination across
systems e & ‘ _

* Reducing inefficiency in =i b [ . sulhi

Cities can b
wearable de

city engineers of any issues. Drones are used to inspect hard to
reach areas.

SELF-DRIVING CARS

Self-criving cars shuttle pecpie in and out of the city,
providing rides for others and making deliveries while their
owners are occupied with work or other activities.

WASTE MANAGEMENT SENSORS
Sensors detect the amount of garbage
in recepticals around the city so that
sanitation workers can maximize
efficiency in their routes

DRONES

Drones can
rural ambul
include prec
photograph
future, pack

SURVEILLA
Cameras en
monitoring
not frequen
officers. Are

public acce:
keep unautt

BODY CAM
Public safet
D oame
of interactic

and city res
for both par

LIGHTING

H FIRE DETECTION
arking svstems an © S morsarons estic o
wooded areas that might be prone to fire. Sensors SMART LOGISTICS/FREIGHT m:e:ne: ecc
can also detect fires in buildings and initiate a call to Platooning trucks carry freight efficiently from the with the cit;
the fire department in an emergency. port to their final destination. Smart inventory
ENERGY MONITORING moved between different locations,
Power plants can be monitored for safety and city officials can
0 be informed of any influx in radiation levels. BROADBA!
. VEHICLE FLEET COMMUNICATION A reliabla in
. educing carbon soLan paNLs @ Ton sy s et T by
Solar panels can be monitored to determine how much energy they with their home agency when it is time for together.

are providing and whether they need maintenance. rmaintenance or replacement.

emissions
* Optimizing traffic flow
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Example Technologies from Smart
City Challenge

Autonomous vehicles for first and last-mile

Dynamic curb parking reservation and space sensing to
expedite freight loading and unloading

Improved and expanded charging systems for electric
vehicles

Connected vehicles, bicyclists and pedestrians

Unified data analytics platforms across modes to
improve decision making
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What are the Benefits?

* Improved mobility and efficiency

 Makes travel available to more
people

» Reduces individual mobility costs

« Smoother traffic flow and _
coordination with traffic operations

* Improved safety
 Crash avoidance

« Better information about roads for
drivers and vehicles

» More awareness of vehicle, _
pedestrian, and bicyclist interaction

* Increased freight, transit and
emergency vehicle efficiency

» Better truck staging and flow in
traffic

» Improved signal priority for transit
and emergency services
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What is MaaS?

(Mobility as a Service)

Maa$S

what it offers

=

Customer-centric, personalised
transport options that enhance

- mobility and accessibility and
- improve network efficiency.

Efficient and effective use
of public transport network
and improved modal integration

&5 including active transport options.

Competitive market for public
and private transport operators
and other providors while
ensuring accessibility to
transport for customers.

Interoperability and integrated
systems with secure data sharing
principles in a framework regulated
by government oversight.

38



Georgia Department
of Transportation

Examples of Mobility as a

Service l n
* Ridesharing g
* E-hailing
* Bike sharing
e Car sharing ;i
* On-demand transit eZ|pcar
* Scooters

CAR
%

L g

T %
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Thanks!

Questions?
jhibbard@dot.ga.gov

www.dot.ga.gov
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