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Webinar Speakers

« Moderator: Sharon Feigon,
Executive Director, Shared-Use
Mobility Center

Andy Taylor
Cubic

- Mobility as a Service: Andy Taylor,

Strategic Initiatives, Cubic Shar;S n;f:igon

- Real-time Data: Regina Clewlow, VP

of Business Development, Swiftly Adam Mehl

Metro Transit

* Implementation: Adam Mehl, Market

Development Specialist, Metro Transit 'R;'gina'c.ew.ow
Swiftly

« Bringing it All Together: Bibiana
McHugh, ITS-GIS Manager, TriMet

Bibiana McHugh
TriMet






Tracking Shared Mobility
in North America

Sllver g?lde

JROAN SOLUTIONS

‘

RIDE|AUSTIN UBER
TURO »
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Shared Mobility Typology

Public Transit

Bikesharing

Carsharing

Ride-hailing/
Ride-splitting

Ridesharing/Carpooling

Microtransit
Shuttles

Taxis

Mobility Hubs



ATTRIBUTES OF A SMART CITY SOLUTION

ONCE TRANSMITTED, DATA IS
AGGREGATED TO DEDICATED SERVERS.
i N THE SERVERS HOST DATABASES
Frempis EAPABLE OF REAL-TIME QUERIES
>
L N ‘*‘ L :

DISTRIBUTION OF DATA ANALYSIS

DATA IS TRANSMITTED FROM SENSORS IN DATA SPECIALISTS QUERY THE DATA
REAL TIME SERVERS USING SOFTWARE TOOLS TO
UNDERSTAND TRENDS AND PATTERNS IN

ﬂ THE DATA

SETTTTTR TR RRRYS O

A :
DATA IS GENERATED THROUGH THE USE OF SENSORS PROGRAMMERS DEVELOP DATA-DRIVEN
OM EVERYDAY OBJECTS. THIS COULD INCLUDE APPLICATIONS THAT ARE DESIGMED FOR
ANYTHING FROM PARKING METERS, SOLID WASTE, SPECIFIC FUNCTIONS SUCH AS CAR OR
ENERG‘:’ AND WATER USE, OR EVEN AIR QUALITY BIKE 9 @ A
INFU eeee ATT T Myg;lz;::ets % 100
: = = |
4+ !:- i.r —
— di =
Source: Getting Smart About Smart Cities. USDN Reference Guide
= Al el N e—




Benefits of
App/Technology

Based Solutions

Agency Benefits
* |Improved flexibility

« |Improved revenue accountability &
security

 Reduced fare collection costs

* Regional fare integration
opportunity

« Expanded market base
» |Improved data collection
Consumer Benefits

* Multi-modal options

« Ease of use

« Improved access

Source: TCRP, Multiagency Electronic Fare Payment Systems
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ecC P\?\SHP\ .

« Launched the Chicago
Card Plus IGO cardin  One card, three ways to go

partnership with the

CTA in 2009
* Provided a seamless

way to travel using just |

one card—CTA buses === =

& trains, Pace buses & =T A Nl 1y

IGO vehicles. | g MR
« First and only

smartcard of its kind in

the nation

SHARED-USE
MOBILITY CENITER

L 2



The Evolution of Technology
Based Systems

ﬂ'\\
............. . g-[alﬁlﬁ“ .

Tickets & Magnetic Bank Cards Smart Cards Smart Cards &
Stripe Cards Mobile Apps

Smartcards were among the first steps toward
payment integration and are widely used today.

SHARED-USE
MOBILITY CENITER

Source: The Next Generation of Travelers is Ready to click-and-ride. Accenture Report.,i‘-.__ 1
APTA 2016 Factbook



« Long Island NICE
« Capital Metro
» IN South Shore Line

« Chicago CTA/RTA/Metra/Pace
 New Orleans RTA
« Jacksonville JTA

- New York Dallas DART . San Francisco SFMTA
Waterway * San Diego « N. Virginia VRE
- Boston SDMTA & NTCD . Toronto TTC
MBTA « Portland TriMet 2015 « MassDOT
* NJ Transit « LADOT, LA Dash and Commuter Bus

2016 2017

Mobile Fare |
« Las Vegas « Dallas DART
Ap pS U Sag e on « Metro Transit App - And more coming!

« MTA Metro North RR
t h e R i Se  Atlanta Streetcar
» King Country Metro
« DC Streetcar
 Green Mountain Transit
* Houston Metro

« MTA Long Island RR

 Sacramento SACRT

Source: TCRP, Multiagency Electronic « Minneapolis Metrolink
Fare Payment Systems




The Next Generation: Holistic Approaches -
Mobility as a Service

» Open architecture &

UL
payment Optimization S - m
- Travel histories & billing % (/
handled together 1 %
* Integration across public l& 4 B
C

and private transportation
modes

-
@ SHARED-USE
. MOBILITY CENITER

S\




European Public Sector Examples: Integrated Payment

* Swiss Railway SBB Reiseplaner: Integrates every form of transportation
available, including taxi, Uber, carsharing, bikesharing, and transit. Features
arrival times, costs & ticket purchase.

* Mobility Shop (Formerly HannoverMobil) in Hannover, Germany: Integrated
payment including carshare & bikeshare & discounts for taxi and car rental.

e Brussels, Belgium’s MOBIB Card: The Brussels public transit agency STIB’s
MOBIB card includes bikesharing (Villo), carsharing (Cambio), taxis, parking
and Belgian railways. The card is an “electronic wallet”.

e Deutsche Bahn (Germay railway) Qixxit App: Aggregates information from
every major German transit agency and shared mobility providers across
Germany, and includes 15 different modes of travel in all

Ob Bahn, Bus oder Flugzeug:
Qixxit ist dein Reiseplaner mit iiber 15 Verkehrsmitteln.

';-\ Google play

" ;.n;pnitore




Opportunities for
Funding Mobility
Apps

Public-Private Partnerships

Pilot Project Funding Streams,
e.g.; MOD Sandbox program

CMAQ & existing funding
sources

Ballot measures
Advertising & marketing
Infrastructure cost savings

And more!

6mins

4:16pm

4:16pm

,Rv_dsc""'fof. Dr
=
>
: %
“Yay
Salina

16mins

INederidrida /7 bouluer
Direction: Eldora Mtn Ski Resort
emins - 6 stops - RTD ticket

Si h cgn o g
. " = 7
Betasso ®
Preserve
Boulder
University
of Colorado
Boulder ,...‘
* E
Map data ©2016 GZogle
Get off at Hwy 119 & Fourmile Cnyn Rd
4:16pm: Walk
Tmin - <1/4 mile
= Oﬁ’f?yonf,udi’-w
20,
ot 9
&
:3? 63‘ (j.(e(?,'*L Soulder Creek Path .
(7 OU’de
g oo “Cegps
L Map data 2016 Google

4:16pm: Ride
Fare: from $24 (estimate)
16mins - 15 miles

Gold Hill

Seven Hills

Sugarloafl
Bald Mountain 4 “ Mountain

F _\w
Sugy, Betasso' (6
Saoat ﬁa,% Preserve
(@i 9 .



How the Shared Mobility Toolkit Can Help

Visit the Shared Mobility toolkit to
track:

* Presentations & recording from
today’s webinar

» Examples of different mobile
apps

« MOD Sandbox projects

* Public-Private Partnerships

Updates included across the
shared mobility mapping
website and policy database!

@k SHARED-USE
www.sharedusemobilitycenter.org/tools “@& MOBILITY CENTER



Webinar Speakers

 Moderator: Sharon Feigon,
Executive Director, Shared-Use
Mobility Center

Sharon Feigon

« Mobility as a Service: Andy SUMC
Taylor, Director of Strategic
Initiatives, Cubic

Andy Taylor
Cubic
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C U B I C ‘ Transportation Systems

The MaaS Transformation: How Do We Get There?

Andy Taylor — Director of Strategy April 2017



MACRO TRENDS FORCING
CHANGE

» Urbanization
— More people in the cities
— Congestion

— Leads to pressure on transport
networks which requires investment

» Demographics
— Population growth
— Aging populations
— Millennials

— Leads to pressure on the transport
networks, risk of isolation due to lack
of mobility, issues over access to
ownership

17 CUBIC PROPRIETARY | Mobility-as-a-Service

« Climate Change
— Air Quality
— Depleted Resources
— G@reater awareness from public

— Leads to fuel efficient, new energy
sources, more requlation and
changed behaviors

» Technology
— Q@reater use of Smartphones
— On-demand services
— Personalization

— Leads to new services and products,
new business models
and better analytics

C U B I C Transportation Systems



TRAVELERS OF TODAY
AND TOMORROW

 Defines the recent socio-economic shift
that reinvented how and what
we consume

|t describes a world in which consumer
demand, rather than any other driver,
determines the delivery of services

It does not simply redefine the way we
consume; it encapsulates the very
change in human nature —

* A world where:
— Usage trumps possession
— Access rather than ownership is king

— Where consumers’immediate needs can
be satisfied with the tap of an app.




THE SOLUTION

« Cities need integrated intelligent
transportation solutions

« Integration of public and private
transportation service providers

« All payments integrated

« Real-time data used to plan and
facilitate passenger journeys

« Travellers & devices
permanently connected

C U B I C ‘ Transportation Systems



« END TO END JOURNEYS
— From door to door

« INTEGRATED PUBLIC/PRIVATE
TRANSPORTATION NETWORKS

— Public (Rail, bus, metro, etc.)

— Private (Lyft, Uber, Zipcar, Bikeshare, etc.)

« INTEGRATED JOURNEY PLANNING

—  First and last mile services through deep
linking with 3 party apps and APls

20 CUBIC PROPRIETARY | Mobility-as-a-Service

« HOLISTIC, PREFERRED AND OPTIMAL
SOLUTIONS

— Multiple modes offered for travel
— Fastest/cheapest/environmental

— Optimal based on user preferences and
service availability

« REAL-TIME PASSENGER INFORMATION

— Real-time data for planning and execution

~ ONEAGCCOUNT SOLUTION

— From an end user perspective having a
single account that delivers the benefits and
simplicity

C U B I C‘ Transportation Systems



WHAT IS MAAS?

A combination of public and private transportation services
within a given regional environment that provides holistic,
preferred and optimal travel options, to enable end-to-end
journeys paid for by the user as a single charge.




22

2 L

MOBILITY-AS-A-
SERVICE IS AT THE
CORE OF SMART
CITIES

\’4

= b R E @ [P

Real time interface for planning, booking and reserving

Maas Operator

CUBIC PROPRIETARY | Mobility-as-a-Service

A\ 4

One Account

. Real-Time Trip
Solution for .
. . . Planning and
single ticketing Tracking

across all modes

C U B I C Transportation Systems



NEXT LEVEL ARCHITECTURE

Operators

* Policy Support
* Product Configuration

* Analytics
* Supply/Demand

» Personal Mobility Assistant .
» Journey Planner Favorites/Etc.

User !

Product Picker
* Multi Modal Support

Maas Interface

Real Time Planning One Account
* Transport Network * Public Transport Network Data « Payment -+ Wallets
» Traffic Load Data « Trip Planner * Bookings + User Info
* Fleet Locations and Predicted Times » Ticketing + Products
/] N
API
Data Provider Transport Providers $
Static Real-Time Public Private
+ Schedule + Live Traffic * Bus < Ferry + Taxi + Parking
+ Historic Traffic + Special Events * Metro + Bike * Uber/Lyft = Charging Financial
+ Social Medial « Train « Zipcar Station Clearing

23 CUBIC PROPRIETARY | Mobility-as-a-Service

cuBIC

B2C

B2B

or
B2G

Transportation Systems



C U BIC ‘ Transportation Systems l . ~ | | : "';'_'

Thank You




Webinar Speakers

« Moderator: Sharon Feigon,
Executive Director, Shared-Use
Mobility Center

Sharon Feigon

* Real-time Data: Regina SUMC
Clewlow, VP of Business
Development, Swiftly

Regina Clewlow
Swiftly



Swiftly

Regina Clewlow, Ph.D.
VP of Business Development
regina@goswift.ly
http://goswift.ly




TO2INDIET+ TH RD &T TO JCEANBEACH

Inbound To caltrain/ball park

"< Tin

Andin: 13 & 23 min

Q Mo recent advisories
WIFW 1101 NER ALFRTS

0 User reparted crowding 8m ago.
Big crovids onnext lew Lrains.

WIEW 2OLDER USERREFORTS

[E Browse all transii swops

There is significant disruption
in the way we move in cities.

The mobile phone has
transformed how people learn about,
access, and pay for mobility
services.

There are several fundamental

building blocks needed for

transportation apps to encourage
sustainable travel.



ACCURATE REAL-TIME INFORMATION

If real-time arrival information for transit services is inaccurate:
- Customers are less likely to use the transportation app.

» Choice transit riders are more likely to be dissatisfied with
their experience.

- It will be more difficult to attract new customers to
sustainable options such as public transit.



SWIFTLY PLATFORM

Harness big data to improve the rider experience and operational performance

Swiftly Transitime

1 Generates more accurate real-time information
for passengers.

Swiftly Insights
2 Improves your operations by leveraging on-time
performance reports, AVL reports, and more.




SWIFTLY TRANSITIME

Helps transit agencies publish more accurate information to an open-app ecosystem

Mobile Apps
Google Maps Web Pages Aaneuar;c:iatzr/
9 g

Swiftly

Google Maps RADIOLA..
Transit App

9 Swiftly

...and more



OPEN APP ECOSYSTEM

Any app can integrate with Swiftly’s real-time passenger information

Q300 va4 B834
. o Q947
= @ o

Trip Plan
16 George St

Kings Cross, London, United Kin. | Euston

Paddington Station, Praed Stree... Landean Victoria

Mow
Depart at 8:34 AM OPTIONS

9 5 ”

©Haig to Linwell inutes

F=Y Metropolitan IR = § Bakerloo | 19 min ¥ -.- e é F=% Catherine St/ Louisa St

Fastest —— East s

in 6 min & 12 min from King's Cross St. Pancras S gpeatad Rt 8
5 , 12
mn ©Grantham to Lions.
Welland Ave / Midtown Plaza

minutes

More by subway
& 0247107

S [Circle /Hamy > © Ci. A 19 min | 4 6

@ cEvery 10 min from King's Cross St. Pancras

13’

minutes

©Lake to Pt Dalhousie
Lake St/ Louisa St
o - -] Bakerloo ] 20 min

DY
in 4 min &7 min from King's Cross St. Pancras 1 2 13
©Vine St
Geneva St / North Side of Church St

minutes

Google Maps Moovit Transit App



SMS & VOICE

Riders can access real-time information by texting or calling a dedicated
phone number that Swiftly will setup for your agency

seere T 9:41 AM 7 R0 100% &5 4
{ Messages  (760) 201-1117 Details
Text Message
Today 6:03 PM

3 & 23 min

Town Trolley

Stop 16-Main St / W of Frontage
Rd



MORE ACCURATE ARRIVAL INFORMATION

LA Metro: 20% improvement over existing system

Percent ETA Prediction Is Accurate
(1 minute early to 4 minutes late)

100%
95%
90%
85%
0%
75%
70%
65%

Prediction Accuracy

60%
55%

50%
4 5 b 7 8 9 10 11 12 13 14 15

[y
.
L]

Prediction Length (Minutes Into The Future)

emC\yiftly Transitime === Existing System



SWIFTLY INSIGHTS

Real-time and historical monitoring of system performance
e \ ‘
"L-_. — (ﬁ t‘g‘ # l- ‘
| ‘_‘ ﬁg\ \!’3 ‘ﬂuﬁ
= arpibe
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Y
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EFFORTLESS DASHBOARD

Leverage big data &
Industry leading algorithms

Go beyond high-level
performance metrics

Discover where and when
operational issues are
occurring

Increase efficiency, reduce
operating expenses

Improve rider experience




G

THANK YOU

Regina Clewlow, VP Business Development
regina@goswift.ly
@ReginaClewlow

http://goswift.ly




Webinar Speakers

« Moderator: Sharon Feigon,
Executive Director, Shared-Use
Mobility Center

« Implementation: Adam Mehl, Market Sharon Feigon
Development Specialist, Metro Transit SUMC

Adam Mehl
Metro Transit
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BUY FARES

WHEREVER

- —
USE THEM

WHENEVER 20| ARSI
Metro Transit Mobile App:

From Concept to Launch
© Metro ransit
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About Metro Transit

[ f e Y e | ey ) e | e e f e e Y e f e e e e e [ |
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T Metro Iransit

ervice of the Metropolitan Cou



Timeline of Events

e 2012-2013

« (Conversations begin about app
- Engagement of decision makers and stake holders
« Finding funding — Regional Solicitation for CMAQ funds

Official 3rd Party

We control the app and data We only control data

Motivation: customer service Motivation: financial/other

Free app Free (likely ad supported) or paid
Regular update schedule Unknown

Customer access to account, financial | Not possible
info, pay fares

We have the ability to respond to Not possible

feedback and resolve issues

Trust: customers know us Trust: unknown/lack of credibility
Promotion/incorporation of Metro Not possible

Transit programs and services

Built in feedback tools Not possible

@ MetroTransit

a service of the Metropolitan Council
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Timeline of Events (cont.)

e 2014

» Continued engagement of stakeholders
« Funds awarded

e 2015

 Full requirements gathering
 Full scope/specs for the app
+ Issue RFP and select vendor: moovel

e 2016

« Development and Launch

T Metro Iransit

ervice of the Metropolitan Cou
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Requirements to Reality

* [nitial app vison was not for mobile payment
« Navigation/Trip Tools
« Web Store
e Customer Communications

* From no way, no how on mobile payment to a showcase
feature
« Strong resistance internally — Finance and operations
« More stake holder meetings and engagement

T Metro Iransit

ervice of the Metropolitan Cou
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Why Mobile Tickets?

* Game changer for customers _

* Reduced cash usage

» More opportunity to increase bus ridership | = == =

STORED TICKETS

* Equity improvements
* Reduced barriers

Bus / METR

Rush Hourﬁ?dult B 0
Expires 12/15/16

Express Bys

-] o [+]

Use Tickets
SELECTED

T Metro [ransit

e of the Metropolitan Cou



. -

Lessons Learned

* Engage EVERYONE
* Find advocates
* Watch out for policy pitfalls

What's Next
* |Improved Trip Planning

* Integration of multi-modal options
* Grow ridership and usage

T MetroTranst

ervice of the Met



Webinar Speakers

« Moderator: Sharon Feigon,
Executive Director, Shared-Use
Mobility Center

Sharon Feigon

« Bringing it All Together: SUMC
Bibiana McHugh, ITS-GIS
Manager, TriMet

Bibiana McHugh
TriMet



@D TRIG)MET

MOBILITY ON DEMAND

TriMet

Tri-County Metropolitan Transportation District of Oregon
2016 MOD Sandbox Grant Awardee



e Federal Transit Administration

About Funding Regulations & Guidance

Research & Innowation

Mobility on Demand (MOD) Sandbox
Program

Research B Reports -
Technology -

Training and Workforce
Development

Bus Rapid Transit -
MoBILITY ON DEMAND

Internaticnal Public e
Transportation Program

Related Links
Bus Testing o

« FY 2016 Mobility on Demand (MOD)
Sandbox Program Projects

Felated Links

« MOD Grant Motice Page

= Press Release: 2016 MOD Funding
Opportunity

= Press Release: US DOT Announces
Advanced Techmnology Transportation
Grants

= Shared Meobility guidance

Related Documaents

What's New

« 2016 Mobility on Demand Sandbox
Demonstration Program Supplemental

= In October, 2016, FTA announced project selections for $8 million in B
funding for Mobility on Demand public transportation projects. The MOD = Mobility on Demand (MOD) Sandbox
Sandbox Program is part of a larger research effort at DOT that Webinar May 25, 2016

supports transit agencies and communities as they integrate new
mobility tools like smart phone apps, bike- and car-sharing, and
demand-responsive bus and van services., MOD projects help make
transportation systems more efficient and accessible, particularly for
pecple who lack access to a car.

Contact Us

Office of Research, Demonstration, and
Innowvation
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Task 1: Project Management
Kick-off Meeting Report
Project Management Plan
Administrative Tasks
Quarterly Progress Reports

Task 2: Evaluations & Reports

Plan on MOD equity and accessibility
Baseline and post-treatment evaluation data
Knowledge Transfer

Field Demonstration

Project Report

Task 3: Application Development
Itinerary-Based Trip Planning
Search Options and Bikeshare
Real-time Integration

Shared-Use Mobility Integration
Wheelchair/Pedestrian Routing
Extended Ul Functionality
Integration with TriMet Website

Task 4: Geocoder Development

User Research Study

Data Ingestion Pipeline

Interactive Data Management Tools
Local Installation Package

Point-based House Number Interpolation
Testing & Validation Framework

Task 5: Data Improvements
OpenStreetMap Improvements
Regional Address Improvements

Task 6: Integrated Payment Plan
Integrated Payment Plan

Jan 2017  Apr 2017

Jul 2017

Oct 2017

Jan 2018

Apr 2018

Jul 2018

Oct 2018




Key Project Partners

| B | Project Management

OpenTripPlanner (OTP) Enhancements

conveyal

# Pelias Geocoder Enhancements

MAPZEN

@Metrﬂ Open Data Improvements

€ moovel Integrated Payment Plan



MOD Sandbox Partner
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OpenTripPlanner (OTP)

Extend OTP code base as a foundation to support the
integration of transit trip planning with shared-use-mobility
modes and real-time information.

941 AM sssse Ul W 941 AM 041 AM 941 AM

€ SETTINGS WE FOUND 3 OPTIONS BIKE DIRECTIONS BIKETOWN AVAILABILITY

aramount Hote
v
TRANSIT Q J

BIKE/WALK BIKETOWN. k rog . \ L 1:00pm Y N:" 10th ":”"""“
1 . S S bk '] rach

v ™
£ L
° > } G (') tead west on Main St f:
- ; N 1 ami of%
CAR/TNC H | it l ;

'\.
O\ WHEELCHAIR AccessioLe (@

Portland

( ,Jf( )
v

15 MINS TOTAL @ Turn left on NW 4dth 5t

Romows b



OTP Deployments

% . E inzezae
betpc/fruter nofreiseplanleg. https://maps.usi edu/ betpc/www.vtaceg/ http:/ fwww std-denver.com/ betp://cherriots org/ httpc/ flourney. smert.com sg/ Betp://www.soundtransit oe.
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Mapzen’s Pelias Geocoder

A non-proprietary and non-restrictive option for address
locating that can achieve significant cost savings for transit

agencies, government agencies, and the public.

Features Get Started Talk to Us Documentation AN

e/ For example, your hometown, your parents’ house, or 30 W 26th Street, New York, NY

g Borough-Ha (\_/

NewarK Lioerty D | o )

g New re @ AVE & :
%] Internationa ’ | - fayefeny #
(e RO = s J/ DeKalb:Avenue, s2'%) LCJ_
Alrport (EWR - e S
/ X1 P Hignland-Rark

\\\\\\\

S8 7 A st ue « : e o rar Ave ‘OCkaway Blyg <
Bayonne & & W&/ %eh o s o W
2 2 1 AP - E/ ~E52y



moovel’s RideTap

Feature in TriMet’s mobile ticket app that enables easy access
to nearby transportation options.

Il = Buy Tickets
@]’ My Tickets
@ Trip Tools

[-g‘ More Rides Nearby

Request Lyft
Create Account
Sign In

Help

)




“Innovation is driving our world forward, and we want
public transportation providers to seize opportunities to
embrace new ideas and solutions.”

Former Transportation Secretary Anthony Foxx

TRIG)MET (‘ Bl £

»
4 Aministation  l—  CONVEYal
oo i@ Metro @D moovel

\ 7~ VERMONT

/ C wittitn Qo o (o

Metro 7 Trillium UBER

BEART
b _AZ ...~ BIKETOWN.

SYSTEMATICS




TRI @ MET Maps & Schedules  Stops & Stations  Fares Guide Support

MOD Sandbox Grant 2017 - 2019

TriMet’s OpenTripPlanner Shared-Use Mobility (OTP SUM) project will create a complete open platform for the integration
of transit and shared-use mobility options. With an improved address locator, Mapzen’s Pelias geocoder, the open data,
software and user interfaces, responsive on both web and mobile, will help customers make informed decisions about
their mobility choices, including the critical first and last miles of transit trips where a bus or train alone doesn’t provide
full access.

This dashboard provides a snapshot of the MOD Sandbox project’s progress. About MOD Sandbox Grant
These key indicators help us track progress toward project deliverables and the
budget. In addition, we will be sharing project updates and lessons learned

. About OpenTripPl
through this dashboard. AR L

(OTP)

About the Pelias Geocoder

MOBILITY ON DEMAND

TriMet.org/MOD






SHARED-USE
MOBILITY CENTER

U S D N directors network

Thank you to the DePaul
Chaddick Institute for
Metropolitan Development
for hosting this webinar



