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We are a global nonprofit organization.
We develop the open-source data standards that provide
traveler information.

We maintain GTFS and GBFS with the help of the community,
and we develop free and open-source tools and
documentation.

Through funding and membership of industry organizations,
we are able to produce tools, and facilitate working groups,
meetings and global summits to fuel the community growth.



What is GTFS?

General Transit Feed

Specification

-> Describes transportation

network information.

-> |s traveler-centric not

operational.

- It has a component for static
information and a component for

real time information



https://unsplash.com/@kkorhetz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

GTFS-Flex is
x Off flcmlly

e \We encourage you to contribute to
the conversations
o Join the slack community

o Visit for documentation
and resources
o Visit the GitHub repo at

e Reach-outto
for
any specification questions


https://share.mobilitydata.org/slack
http://gtfs.org
http://github.com/google/transit
mailto:specifications@mobilitydata.org

Goal of GTFS-Flex

Probl - DRT works in standalone app/website/service
FORIEMS _ Riders are not aware of DRT options

=,  Riders discover DRT services through trip planners
E@’ Provide integrated routing options for both fixed-route and
DRT services

x Not include - actual path, realtime info, “accurate” time
duration, and transactional info



GTFS-Flex use cases

QS)? Zone-based DRT

<2 Fixed-stops DRT

@ Predefined Routes with Deviation



% Zone-based DRT

The vehicle can pickup/dropoff
riders anywhere within a zone
or between zones to serve
demand-responsive requests
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Schedule a ride
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8am -8 pm
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Example:
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Book by 6 PM the day before
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https://truetransit.org/map-schedules/

Fixed-stops DRT

The vehicle can pickup/dropoff
riders at a certain point(or
group of points) to serve
demand-responsive requests
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Example: (CH)

Plan Tip  View Aoutes  Nearby

= OpenTripPlanner

® 48.07970, -122.38747 « | @
 { S 4&24563,-122_45835%

Terry’s Cormer

9 48.24563, -122.45838

ca
OOwnort A2 Fn

€ View all options Y Log in to save trip

ad2ov (8) 48.07970, -122.38747

56 O S Camano Dr at Bernie Rd

Istand Transit QO! -
Zone 2 Camano

022 PM i
(0] Terry's C?or:\u:rv - o S(;manmR 2'
~ ierme Rad
ﬁ Walk 0.4 miles to 48.24663, -122. 45835 48.07970, -12238747

Image source: OpenTripPlanner


https://www.postauto.ch/en/timetable-and-network/publicar/nightliner-flims-laax-falera-publicar#service-times-and-fares

@ Route Deviation

Fixed-route services where the
vehicle can deviate to serve
demand-responsive requests
around the path

[ 1:46 PM & \

cORY 4W74% \

2352 Hendrickson Road
L
314 South Broadway Avenue

Leave today, 2:36 PM X [s)

BOOK AHEAD

Flexible service

TRANSIT+

Go at 3:26 PM

OTHER OPTIONS

aaaaa

@® Go at 3:25 PM

You'll arrive at 3:57 PM

K % 5 minutes
]
[ ]

Image source: TransitApp


https://smartbusmn.org/maps-fares/

Where is implementing GTFS-Flex
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How to model different use cases
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Agency

<agency_id-

Booking rules

Routes

<«—pickup_booking_rule_id——

Location group

Stop times stop_id——» Stops e—stop_i-—

<«—drop_off_booking_rule_id—— StOpS

trip_id jocation_group._id
> 1o i > Location TOUPS <ocation_group_ic
e TrlpS location_id g P
Locations
service_id
(geoJSON)
Y

Calendar dates

Calendar <«——service_id
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25 Zone-based DRT

Define polygon by locations.geojson

(ST VvV

@ North Creek

Alderwood Manor, Matky

Mountlake

Terrace ¢

“type": "FeatureCollection",

ER | "features": |
10UNT

¥

"id": “area_v@1l",

“type": “Feature",

“"geometry': {
“type": "Polygon”,

{ “coordinates": |
' [
Co [
—-73.644437,
45.5023960
1,
l
—73.641593,
45.5054392
)I
[
~73,636580,
45.5081683
1
|
]
4
“properties": {}

# Simplified, only presenting 3 coordinates here.

e ______

e GIS applications

e \Web-based

geojson tools

e Tools from the

community!



DRT between multiple zones

stop_times.txt

trip_id
001

001

stop_sequence

1

2

location_id

zone A

zone B

start_pickup_drop_off window

09:00:00

09:00:00

end_pickup_drop_off window pickup_type
18:00:00 2

18:00:00 1

-

\_

)

The above modelling allows:
e From Zone Ato ZoneB

Does NOT allow:
e From Zone A to Zone A
e From Zone B to Zone B

e From Zone B to Zone A j

drop_off type

1

2

14


https://gtfs.org/assets/on-demand_services_between_multiple_zones%28r%29.zip

Fixed-stops DRT

Define group of stops by location_groups.txt & location_group_stops.txt

location_groups.txt location_group_stopstxt
location_group_id | location_group_name location_group_id stop_id ..... : @
group_1 Access Service 7 stops group_1 001 @ @
group_1 002 @
group_1 003 © © ©
group_1 004 .............
group_1 005
group_1 006

group_1 007



DRT between multiple fixed-stops group

stop_times.txt

trip_id | stop_sequence

001 1

@ @ @ @ """ @ e From Group 1 to Group 2

location_ start_pickup_drop_off window end_pickup_drop_off window pickup_type drop_off type
group_id

group_1 09:00:00 18:00:00 2 1

group_2 09:00:00 18:00:00 1 2

................ The above modelling allows:

@@ @ : Does NOT allow:

: e From Group 1 to Group 1
@ @ e From Group 2 to Group 2

e From Group 2 to Group 1
Groupl ......... k p p / =




Booking Rules

booking_rule_id

rule_1

booking_type

prior_notice_s
tart_day

14

prior_notice__
start_time

08:00:00

prior_notice_
last_day

1

prior_notice_
last_time

15:00:00

message phone_number

Door-to-door
on-demand
transportation. To
request a ride, call
1-507-359-2717 or
1-800-707-2717 by
3pm at least one
business day
ahead of your trip.

(507) 359-2717

o

and 3 PM on the last day.

The above modeling represents the following booking rule:

Rides must be requested one business day prior to day of the ride.
Ride requests can be made up to 14 days in advance.

Ride requests should be made between 8 AM on the earliest day

~

)

info_url

https://
WWW.CO
.brown.
mn.us/h
eartlan
d-expre
ss-trans
it

17



Free MobilityData resources

> Spec:
Data examples:
> Adoption tracker:

\

- The tool to evaluate the quality of your data - Canonical GTFS Validator
4 Coming soon!
€ Contribute to this tool! -

- The Mobility database -

€ Add your dataset in the database!

Awesome-transit list (GTFS-related tools):

> GTFS Flex blogpost on

\7

MMobilityData 18


https://gtfs.org/schedule/reference/
https://gtfs.org/schedule/examples/flex/
https://gtfs.org/extensions/flex/#adoption-tracker
https://github.com/MobilityData/gtfs-validator/issues/1721
https://mobilitydatabase.org/
https://github.com/MobilityData/awesome-transit
https://mobilitydata.org/news/
http://gtfs.org

%&3 Become a member!

Join our community

Support MobilityData's ability to facilitate and shape the

events that bring together industry minds e L
of tomorrow!

from around the globe: online events, working

groups, the Summit!

Be ne 'ﬁ ts | n CI u d e https://share.mobilitydata.org/Membership-form

e Marketing benefits like the Members
Directory, 1 on 1 onboarding

members@mobilitydata.org

e 2022 International

e Members only events, networking

e Resources library, discounts on
workshops and summit

e Organizational voting rights

https://share.mobilitydata.org/Membership-form



https://share.mobilitydata.org/Membership-form

F It's time to book your
Summlt tickets!

(@]

A 2-day event dedicated solely to mobility MMobilityData presents ®

The 2024 International
Moblllty Datu Summlt

through the lens of data.

What you can expect:

e Keynotes, panels, fireside chats, and
working sessions. We will also have a
Happy Hour networking event.

e A new addition to the program in 2024 is October 30 & 31, 2024 Montreal, Quebec, Canada

a one day hackathon!

20


https://share.mobilitydata.org/2024-international-mobility-data-summit
https://share.mobilitydata.org/2024-international-mobility-data-summit

Advancing Rural Mobility
Michigan

July 17, 2024

Tech Talk - GTFS Flex



Project History

« MDOT OPT developed the Advancing Rural Mobility Project
(pilot project) to implement GTFS-Flex at four rural transit
agencies.

* The project is funded by the Bipartisan Infrastructure Law’s
(BIL) Strengthening Mobility and Revolutionizing
Transportation (SMART) discretionary grant program.

AT
..
‘!
® =
.}




Project History

« SMART Is a two-stage program:
« Stage 1 pilots GTFS-Flex at four rural transit agencies.
« Stage 2 will refine technologies and guide implementation statewide.

* Pilot agencies were selected based on technological readiness.

* The performance period for evaluating the project's initial stage Is
from January 2024 to December 2024.

C

-
" .




e
MDOT Statewide Maa$sS

« MDOT's Statewide MaaS
system aims to provide a single

!nterface_ to access trans_it ?:2},%‘:;2;9 Plan
|nf0rmat|0n acrOSS M|Ch|gan_ for Rural Public Transit Agencies 2022

* The Advancing Rural Mobility
project will contribute to MaaS
functionality by laying the
groundwork for standardized
data specifications for demand-
response.




I
Project Stages

e Stage 1.

PETOSKEY

* Developing data specifications for four rural /,:;\ |
transit agencies. | | /

Charlevoix C‘ounty
Charlevoix County, Trans

« Create a trip planning tool that provides
iInformation on available ride options.

« Stage 2:

« Aims to expand data to the rest of the State |
and connect with urban agencies. e notos”

MICHIGAN




GTFS in Michigan

* Open-standard GTFS data Is

common at urban transit i
agencies in Michigan.

« GTFS data has not supported

most rural services.

» With the adoption of GTFS-Flex,
there Is an opportunity to provide
riders with information.




I
Project Website

Improving access to

public transit in

Michigan’s rural communities



https://miruralmobility.org/

Transit Trip Planner
Demonstration




e
GTFS-Flex Model

GTFS-flex Model

- ' ' From_stop_| - I
[ Feed Info ] [ Stop Times }iswp_'d{ Stops ]—o Transfers ]
. ! , - To_stop_Id —
i
Fare | = " : Trp_id _
Rikbien | - Fare Rules £UReS LEGEND

Rou*u_td |

( Agency }Agency_bd{ Routes ~—Route_od<{ Trps ]’Servtoe_id{ Calendar 1

Trip_i hage
. '8 Dates

i




Example of a GTFS file

Mj agency.tet - Motepad
File Edit Format View Help

"RC","https:/ /www.roscota.net/",

"WC,"https: / /www . wexexpress.us/",

ragency_id”,“agency_url“,“agency_lang”,“agency_name“,”agency_phune”,“agency_timezune“,“agency_Fare_url“,“tt5_agency_name“
"BB","https://www.benziebus.com/",
"CC","https: //uni. charlevoixcounty.org/county _transit/","en”,"Charlevoix County Transit™,"(231)582-6968","America/Detroit”, https://cctt

, 'Benzie Transportation Authority™,"(231)-325-3868","America/Detroit™,"",""

, '"Roscommon County Transportation Authority™,”(989)366-5389","America/Detroit™,”",""
n","Cadillac / Wexford Transportation Authority"”,"(231)582-6988","America/Detroit™,"",""

MName Type Compressed size

|_1 agency.txt Text Document 1KB
|_1 booking_rules.bet Text Document 1KB
|_1 calendar.txt Text Document 1KB
|_1 calendar_attributes.tet Text Document 1KB
|_1 calendar_dates.bet Text Document 1KB
|_1 directions.bct Text Document 1KB
|_1 feed_info.txt Text Document 1KB
E locations.geojson GEQJSON File 16 KB
|_1 routes.tet Text Document 1KB
|_1 stop_times.txt Text Document 1KB
|_1 stops.txt Text Document 1KB

|j trips.txt Text Document

TKE

" stop_times.txt - Notepad - O X
File Edit Format View Help
|"tr'ip id","arrival_time","departure_time","stop_id","location_id","stop_ sequence" "stop_headsign”, "pickup_type","drop_off_type","shape_d »
"CC1_mon-tues-wed-thurs-fri”,"","","", "charlevoix cuunty" e, A, ", "booking_rule_CC1", "booking_rule_CC1","87:28:88","1
"CC1_mon-tues-wed-thurs-fri”,"","","", "charlevoix_county"”, "2", ", 1","2" ", "booking_rule_CC1", "booking_rule_CC1","87:28:80","1
"CCl_sat™,™","","", "charlevoix county" "1" ey, , "booklng_r'ule CCi" "booklng_r'ule cciv,"e7v:2e:ee","16:4@:00","1","30","
"CC1_sat” ", ', "charlevoix_county™,’ ,"","1','2","",""," , booking_rule_CC1","booking_rule_CC1","@7:20:88","l6:48:08","1"," 38"
"Wk sat" eyt "wexford_county ™, AT, 2T, L e, "booklng rule_WC1" "booklng rule_WC1", "99 ee:e0", "16 ee:00", "1" "39" "1"
"WWl_sat™,"m,"", """, "wexford county" man, A, 2, ", "booking_rule WC1Y, "booking_rule WC1","@9:00:00","l6:00:00","1","30","1",
"WW1_mon- tues wed thur‘s frim, ", "wexFord ccluntyr ,"1" e,y ", "booking _rule WC1T "booklng_r'ule wWc1e, "95 ee:ee", "21 B
"WWl_mon-tues-wed-thurs-fri”,"","","", "wexford_county"”,"2" "", ST, ", "booking_rule_WC1™, "booking_rule_WC1","85:080:08","21:8
“L? wonotnec wed thyne Fad® W8 WP PR Pnant 311 michigan™,"1", ,"2","1","" "","booking_r‘ule_HCi","booking_r‘ule_WCi","85:99:99","1
Password ..  Size Ratio Date modified t_all_michigan™,"2","","1","2","","","","", "booking_rule_WC1","booking_rule_WC1","B5:80:00","1
} e AT,y 2, A, ", "booking_rule BB1Y, "booking_rule_BB1","@7:80:00","18:08:80","1","3
Mo TKe 1/26/2024 1:06 PM AT L " "booking_rule BB1", "booking_rule_BB1","@7:80:080","18:88:88","1","3
Ne 1kB 1/26/2024 1:06 PM zie_county_7_miles™,"1","","2","1","","","","", "booking_rule_BB1","booking_rule_BB1","05:30:80
Mo TKB 45% 1/26/2024 1:06 PM zie_county_7_miles™,"2","","1", 2", ", 0", ", "booking_rule_BB1", "booking_rule_BB1","05:30:80
No 1KBE 23% 1/26/2024 1:06 PM 2, """, "booking_rule_BBA","booking_rule_BB4","87:00:00","17:00:00","1","38","1"," >
No 168 0% s M | e e O nl o i ¥
Mo 1KEB 34% 1/26/2024 1:06 PM >
Mo 1KB 45% 1/26/2024 1:06 PM Ln 1, Col 1 100%  Windows (CRLF) UTF-8
Mo 146 KB 90% 1/26/2024 1:06 PM
No 1KB 1/26/2024 1:06 PM
Mo 1KB 5/8/2024 2:46 PM
Mo 1KB /2024 1:06 PM
No TKE 49% 024 2:48 PM
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ARM Trip Planner
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...
Reach out with questions!

Elias Fischer, HNTB
efischer@HNTB.com
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