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Overview

= Project Background
" General Transit Feed Specification (GTFS)
"= North Jersey Transportation Planning Authority (NJTPA)

= Michael Baker Project Development
* Project Tasks
* Workflow Process
* ETL Process
* Operational Dashboard
* Unified GTFS Feed
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Project Purpose

" To develop a data workflow plan supporting mobile
applications that improve access to shared
transportation services.

" The plan meets General Transit Feed Specification
(GTFS) standards and details an interagency
coordination framework for standardizing,
exchanging, compiling and maintaining shared
services data for use in mobile applications.
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What is GTFS?

The General Transit Feed Specification (GTFS) defines a common
format for public transportation schedules and associated
geographic information. GTFS "feeds" let public transit agencies
publish their transit data and developers write applications that
consume that data in an interoperable way.

Filename Required Defines

. . . /'
ReqUIred' Op tlon a ° agency.ixt Required  One or more transit agencies that provide the data in this feed.

([ ] C l d D stops.txt Required  Individual locations where vehicles pick up or drop off passengers.
* Agency alendar Dates ? L s
Fa re R ules stop_times.txt Reguired  Times that a vehicle arrives at and departs from individual stops for each trip.
* Trips
calendar_dates.txt  Optional Exceptions for the service IDs defined in the calendar.txt file. If calendar_dates.txt includes ALL dates

. utes.ixt Required  Transit routes. A route is a group of trips that are displayed to riders as a single service.
S Fare Attrib

tops are ttr’ u tes trips.txt Required  Trips for each route. A trip is a sequence of two or more stops that occurs at specific time.
*R

outes

calendar.txt Required  Dates for service IDs using a weekly schedule. Specify when service starts and ends, as well as days
Sh ap es of the week where service is available.
/ H of service, this file may be specified instead of calendar.txt.
Stop Times * Frequencies iy

fare_attributes.txt ~ Optional Fare information for a transit organization's routes.

« Calend .« Ti
a en ar rans ers fare_rules.txt Optional Rules for applying fare information for a transit organization's routes.
° Feed Info shapes.txt Optional Rules for drawing lines on a map to represent a transit organization's routes.
frequencies.xt Optional Headway (time between trips) for routes with variable frequency of service.
transfers.txt Optional Rules for making connections at transfer points between routes.
feed_info.txt Optional Additional information about the feed itself, including publisher, version, and expiration information.
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GTFS Reference

?’ P (jd‘éab e C]ENE”“— T"-’"’S“' Eb Svk.(:nkmu

“TRANBIT SYSTEM Table names of At Filas shown in|red \oxes |

= Text Files (.txt)
* 6 Required
e 7 Optional
= Required & Optional Fields

= File Requirements
*  Comma-delimited
* Dataset Unique
e Standard Naming
* Local Language

Celds l'lnL‘-nJ Yolles \n reddkenk.

S$STPS

‘ES “TeANsSFERS
* Case Sensitive |55 _ i
2 sheps - fumaskecs |
* Encoded In UTF-8 B e e i
* Zipped - M it
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Example of GTFS Data

| stops.txt - Notepad l == ‘ﬂhr

File Edit Format View Help

top_id,stop_code,stop_name,stop_desc,stop_lat,stop_lon,zone_id,stop_url,

ocation_type,parent_station,stop_timezone,wheelchair_boarding
P100, ,Redding Circle, ,40. 3?3062 -74. 6610D4 0,

P101, ,Princeton Shopping Center,,4ﬂ 364095, —?4 652144,,,D,,,
P102, ,witherspoon & Vvalley Road, ,b40. EEDED? -74.664508,,,0,,,
P1D3,,wﬁther5pnnn & Frank1in,,40.356125,—?4.662616,,,U,,,
P104, ,witherspoon/Wiggins, ,40.352123,-74.660047,,,0,,,
P105, ,Hamilton & Moore,,40.353685,-74.655828,,,0,,,
P106, ,Hamilton & Chestnut,,40.354976,-74.653767,,,0,,,
P107, ,North Harrison/Spruce Circle,,40.35558,-74.646968,,,0,,,
P108, ,Nassau St & Maple St,,40.352631,-74.650141,,,0,,,
P109, ,Nassau 5t & Moore,,40.351369,-74.654321,,,0,,,
P110, ,Nassau St/Palmer Square,,b40.349482,-74.660757,,,0,,,
P111, ,Princeton Station, ,b40.341987,-74.659227,,,0,,,
P112, ,Monument Hall / PSRC, ,40.348453,-74.666058,,,0,,,
P113, ,Elm Court / Harriet Bryan,,40.352311,-74.679954,,,0,,,
P114, ,Nassau St / Palmer Square,,40.34929,-74.660757,,,0,,,
P115, ,Princeton Community Village,,40.376939,-74.648632,,,0,,,
P116,,H111 Top Shelter,,40.376434,-74.652344,,,0,,,
Pll? ,Nassau St & Moore, ,40. 351219 -74.6542/8,,,0,,,
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How do you get from this...

To this...

Watkins Glen ) Schuyler County Transit Schedule
ROUTE 1A (Watkins Glen to Odessa
STOP DESTINATION TIME OF DEPARTURE
Express Service leaves 12th St & Porter St at 7-23AM and amves at Walmart at 7:30 AM
2 [warkan 7:30 [8:20 [ 9:30 [10:30[11:30 ] 1:30 | 2:30 | 3:30 | 4:30
3 [Seneca Harbor Priv Jefi Vi | 7:35 [8:35 [ 9:35 [10:35[11:35 | 1:35 [ 2:35 | 3:35 | 4:35
4 [ecatur & 3th 7:42 [8:42 | 9:42 [10:42|10:02 | 1:42 | 2:42 | 3:42 | a:42
5 [1ZnSt & Poter St 7:44 [8:44 | 9:44 [10:aa]11:40 [ 1:44 | 2:04 | 3:44 | a:a4
6 [fops/CVS 7:49 [8:49 [ 9:49 [10:49[11:49 M 1:49 [ 2:49 | 3:49 [ 4:49
7 prmary Care 7:56 | 8:56 | 9:56 |10:56]11:56 |§| 1:56 | 2:56 | 3:56 | 4:56
8 [schuyler Hospial 8:01 | 9:01 [10:01|11:01[12:01 || 2:01 | 3:01 | 4:01 | 5:01 2
9 [Vain SU_& Wontour SU-MF 8:04 | 9:04 |10:04 |11:04|12:04 |8| 2:04 | 3:04 | 4:04 | 5:04 & rom 100 N Decatur St, Watkins Glen, NY 14891 2 %
90 [fuman Services Compiex 8:07 | 9:07 |10:07 [11:07|12:07 || 2:07 | 3:07 | 4:07 | 5:07 10 504 S Frankiin St, Watkins Glen, NY 14891 S
avana Glen 8:11 [9:11 [10:1 [1rma 12 [l 2:1 | 31 [ 4 | s %
11 [roadway SL-WF 8:16 [ 9:16 |10:16 [11:16[12:16 |8| 2:16 | 3:16 | 4:16 | 5:16 Seneca Lake Pier © Lakesid:
ock Cabin Park—HF 8220 | 9:20 [10:20[11:20[12:20 || 2:20 | 3:20 | 4:20 | 5:20 7:36 AM (Thursday) - 7:54 < &
12 odessa Municipal Building 8:30 [9:30 [10:30 [11:30[12:30 ] 2:30 | 3:30 | 4:30 | 5:30 AM (18
Express Transport leaves Odessa Municipal Buldng at 5:30PM and armves at 12" & Porter St at 545PM
1A - Mid-Day Watkins-Walmart Express 1B - Mid-Day Odessa-Watkins Express L bkt s
STOP PESTINATION ME STOP PEsT INATION TIME 7:37 AM from Seneca Harbor Pa
faimart 2:30 12 poossa 12:30 ) evel %
[ 5 [izin&Porter 5 5 __[12h & Porter 12:40 3
2th & Porter 1:20 5 2th & Porter 1:20 ?’;
jaimart 1:30 12 pdessa _1:30 | S EEXP :@ :
KEY: * ROUTE 1B (Odessa to Watkins Glen) . Walmart Supercenter @
Bus Stop sToP I DESTINATION [ TIME OF DEPARTURE
Bus Route ==
Snow Route =++==++ Express service leaves 12 St & Porter St at 7.15 AM and amves at Odessa Municipal Bidg. at 7:30 AM 7:36AM O 100 N Decatur St 2
42 [Odessa Muncipal Buiding 7-30 | 8:30 | 9:30 |10:30] 1130 2:30 o 7 =
Rock Cabin Park—MF 7:37 | 8:37 | 9:37 [10:37 [ 11:37 4:37 >~ z
41 |Broadway St - MF 7:42 | 8:42 | 9:42 [10:42| 11:42 4:42 . Q”)
10 [Human Services Complex 7:46 | 8:46 | 9:46 | 10:46 [ 11:46 4:46 2 z
During severe Havana Glen X ¥ 950 | 10:50 X *  aAbout 4
weather , buses may 9 [Main St & Montour ST - WF j :) 18;22 953 1053 :; Z‘: :: o 4 \ ;Q;"/B""f"
cancel senvice to 7 [Primary Care 756 | 856 | 556 [1086 | 1156 e . Greenwood Cemetery wat e
i peieraling oy I Schuyior Hosptal 8:01 | 9:01 [ 10:01 [11:01[ 12:01 | s:01 | 7:37 AM Seneca Harbor Park & \
sats” of the vilages 6 [TopsiTVS 8:08 [ 9:08 | 10:08 | 11:08 | 12:08 5:08 A B
and sarvice 1o rural | 121 S 6 Porter 8:13 [9:13 | 10:13 | 11:13 ] 12:13 4:13 |'5:13 W s Glen Gorge Trail @ %
areas may be can- B3| Decatur & 9th 8:18 | 9:18 [ 10:18 [ 11:18 [ 12:18 4:18 | 518 = 1a i
3 [Sencca Harbor Prk/ Jeff Vig | 23 | 9:23 | 10:23 | 11:23 | 12223 4:23 | 5:23 5
2 |Wariar 8:30 | 9:30 | 10:30 | 11:30 | 12:30 4:30 | Ns L
Express Transport leaves Seneca Harbor Park at 5:20PM and amves at 12t St & Porter St at 525 PM 2‘9{

7:54 AM Tops/CVS

754AM © 504 S Franklin St

Tickets and information

T vacdia . i ___ 504 South Franklin Street(® Tops/CVs
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(_ from 113 Central Ave, Newark, NJ 07102 mpus Contér

o 1248-1278 Raymond Bivd, Newark, NJ 07102

10:12 AM-10:16 AM T
A route_type (3=bus),
=1E; route_short name|
]C‘-‘Ar{ ersity Ave at Central Ave ?
£2 _ &
= SCHEDULE EXPLORER - P
10:12AM O 113 Central Ave ] |
g = O Steat ey i
x : ‘y"“"a:..c o T % ark Fa . >_,.‘..,
' v About 2min , 443 ft I:'}“'z&lzwun -
. . . T Gonpary o Aveice @
10:14AM O 'l Cen
stop_id,
stop_name,
= 76 76 NEWARK PENN STATION- stop_lat,
/ stop_lon
v 2 min (3 stops : 'StopID:19050
. > trip_headsign
10:16 AM O Raymond Blvd at Washington St
1016AM @ 1248-1278 Raymond Blvd

Tickets and information

NJ TRANSIT BUS S | NN Bcricy niafie,
agency_url

1/29/2019
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North Jersey Transportation
Planning Authority

The Metropolitan Planning Organization for Northern New Jersey

NJTPA Region
Bergen Morris
Essex Newark
Hudson Ocean

Hunterdon Passaic
Jersey City Somerset
Middlesex Sussex
Monmouth Union
Warren
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North Jersey Transportation
Planning Authority

The Metropolitan Planning Organization for Northern New Jersey

Governor Citizens’ Port NJ
NJDOT . .
Rep. Rep. Authority Transit

STANDING COMMITTEES

Planning & Economic Development Committee

Project Prioritization Committee

Freight Initiatives Committee

We Make a Difference 10
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Project Goals

= Develop lines of communication with shared ride
agencies for publishing and maintaining shared
transportation data

= Establishment of a standardized data template and
workflow for data exchange

= Development of a geospatial database of both public
and private shared transportation services

= Publication of a standardized GTFS data feed
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Project Tasks

Task 1 — Needs Assessment

2
4
2
2

Task 2 — Data Model and Workflow
Process Development

Task 3 — General Transit Feed
Specification (GTFS) Data Conversion

Task 4 — Documentation,
Maintenance and Training

Task 5 — Project Management

We Make a Difference 12 1/29/2019
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Data Categorization

Category Description GTFS Data Online Data Structured Data
Category 1 GTFS data available Yes Yes Yes
Category 2 Online, structured data No Yes Yes
Category 3 Online, non-structure data No Yes No
Category 4 Offline, structured data No No Yes
Category 5 Offline, non-structured data No No No

We Make a Difference
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Bloomfield Township Pa rtiCipating AgenCiES

Coach USA (x6)

Cross County Connection TMA (x4)
EZ Ride

Greater Mercer TMA (x2)
Middlesex County Area Transit
Monroe Township

New Jersey Transit Corporation (x2) 16 (64%)
Ocean County Transportation
Our Bus

Princeton Municipality

Somerset County

Sussex County Skylands Ride = GTFS Feed Available
= Working on Creating GTFS Feed

Trans-Bridge
No GTFS Available

Warren County
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Workflow Diagram

Michael Baker Pilot Shared Transportation Services Mobile Application Data Support , NJTPA
INTERNATIONAL Physical Workflow Diagram e,

Transportation Agency Tra et e =
Without GTES : otential Future Datasets !
1 L}
7 I
Copy File \ :
to folder | 1
! 1
a 4 : GTFS-RT ~ GBFS  GTFS-Flex |
aaaa Ceccecpeccccaen----—- !
D
o -
[ Agency Web Service(s) \’\
Agency Folder* | (= L] \"‘.\ /s‘ =
N -
Tases s GIS Database Error & Control Log
agen e Cross Reference Tables
calendar / v
alendar_dates /
NITPA _Upload/_| < :,mv‘,‘h; Number check
Review Update '-;;'.m routes / Data check
i:’:pm | Duplicate check
stops |
A stop_times
trips

Structure Validation
Data Completeness
Null Validation

* = Each Agency will |
have a separate | @
GDB for maintenance. )

Feed Validator

GTFS Files |

Execute GTFS
Validation

| GTFS Files

Validation Is the
Log Validation
Clean?

FeedValidator.exe

Review = =
and ]—P
Report to J ]
LSRN

Agency
NJTPA_GTFS.zip Author: Stephen W. Holt
NJTPA Apple GTFS.zip NJTPA Date: 05/21/2018
NJTPA_Google GTFS.zip Website Version: 5

A

Automated Process

We Make a Difference
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TFS Entity Relationship Diagram

NJTPA

APPLICATION TABLES

CONFIG_AGENCY
agancy_id_uniq
agency_id_orig

agency_name
fead_loc

CONFIG_CATEGORY1
agency id

agancy_name
login_tequired
login_urf

downluad_dale

LOG_SESSIONS
sessionid

starttima
endtime
status
arrors
warnings

WORK TABLES
WRK_FEED_INFO

feed publisher name

feed_publisher_url

fred_lan

feed start date
ed_endl_date

feed version

WRK_AGENCY
agency id
agency_name
agency_u
agency_timezone
agency_lang
agency_phone
agency_fare_url
agency emall

04/25/2018

CONFIG_SETTINGS
config

satting

CONFIG_FEATURES
feature

required
groupsd
K

LOG_DETAIL

<l sessionid (FK)
msg

WRK_CALENDAR

service_id

monday
tuesday
wodnosday
thursday

nd date p
WRK_ROUTES
route_id
agency_id (FK)
route short name
route_long_name
route dosc
route type
route_url
route color
routs taxt cokor

WRK_FARE_ATTRIBUTES
fare i

price.
cumancy_type
payment_method
ransfers
agancy_id
transfer_duration

NJTPA GTFS Entity Relationship Diagram (ERD)

CONFIG_FIELDS
feature (FK)
field_nama

< roquired
k

ph
prefix

WRK_CALENDAR_DATES

service_id (FK]
da

ta
exception_typs

WRK_TRIPS
4] ip_id
Toute K (1K)
sorvice K (1K)

tip headsign
4 tip shott namo
direction ki
block id
shapo Id
wheelchail accessibl
bikes allowed

WRK_FARE_RULES
fare id (FK}

routo Id (FK)
origin_Id
destination_ic
contains_id

SOURCE TABLES

SRC_AGENCY
agency_id

agancy name
agency ut
agancy imazone
agancy lang
agancy_phune
agancy fare uil
agancy_email

WRK_SHAPES

shape id

shape pt lat
shapo pt lon
shape pl sequence
shapo dist Uavaled

WRK_STOPS
stop Id

slop cods
stop_nama
slop_dusc
stop_lat
stop_lon
zone_id
stop_url
location type

imezone
wheeichalr boarding

WRK_FREQUENCIES

lip_ id (FK)

huadvay secs
exact Umes

SRC_CALENDAR
service_id

monday
tuesday
wodnosday
thursdiay

SRC_ROUTES
route_id

1< agency_id (FK)
rouls_shorl_narme
routa_long_name

routa_taxt_color

SRC_FARE_ATTRIBUTES
fare W

price
curency_type
payment_methoct
wansfers
agency_id
mansfer_duration

WRK_STOP_TIMES

trip_id (FK)
anrival_tims
departura_tima

| stop_id (FK)
stop_saquence
stop_headsign
pickup_type
drop_off_type
shape_dist_traveled
timepaint

WRK_TRANSFERS
from_stop_id (FKi
1o stop_id (FK)
Transfer_type
min transfer tme

SRC_CALENDAR_DATES

SRC_SHAPES
servica_id (FK)
dats shape_id
exception_type shape_pt_at
shape_pt_lon
shape_pt_sequence
SRC_TRIPS shape_dist_raveled SRC_STOP_TIMES
tip Id
touls_id (FK) tip Id (FK)
sarvice_id (FK) arival ymo
i< trip_haadsign departure. tme
trip_shart_name SRCLETORS stop id (FK)
diraction_id = stop sequence
black I stop_id stop_headsign
shape_id e pickup_typs
wheelchair_acopssible S5 e diop_ull_typs
bikes allowed it < shape_dist_traveled
stop lat timepoint
stop_lon
SRC_FARE_RULES Zoneiid
fare_id (FK} stop il
oK) Sceiins tpm SRC_TRANSFERS
parent_station i< from_stop_id (FK)
ofigin id stop_timezons il to_stop_id (FK}
destination Id weheskhair_boarding e
conlains id vanster type
min_transfer_time
SRC_FREQUENCIES
tlp Id (FK)
stan_time
end_time
headviay secs
exact times
PRODUCTION TABLES

PRD_FEED_INFO

fead_publisher_nams
fesd_publisher_url
feud_lang

foud stant d
fead_end_date
fssd_version

PRD_AGENCY
agency id
agency_nams

agency_uil
agency_tmazona
agency_lang

agency_phone
agency_tare_url
agency_emall

PRD_CALENDAR

end dale

PRO_ROUTES

foute id

foute text color

PRD_FARE_ATTRIBUTES
fare_id

prica
Vi

3

payment_method
transfors

ency
tansfir_duration

PRD_CALENDAR_DATES

¥ sorvics 1d {1 Ky
date

dat
axcoption type

PRD_TRIPS
ip 1

toute_id (FK)
service_id {FK)
tip_headsign
trip_short_name
direction_id

black_id

shape Id
wheelchair_accessible
blkes allovicd

PRO_FARE_RULES
tare_id (FK]
routs_id (FK)
origin id
destination 14
contains id

PRD_SHAPES

shape id
shape_pt lat
shape_pt_lon
shapa pt soquence
shape dist traveled

PRD_STOPS
stop 1d

stop_code.
stop_name

parent station
stop timezono
whoclehalr boarding

PRD_FREQUENCIES

tip id {FK)
start time
end time
headway secs
oxact timos

Michael Baker
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PRD_STOP_TIMES

ip.id {FK)
srival_time

drap_off_type
shape dist travaled
timepoint

PRD_TRANSFERS

from stop Id {1 K)

it stop Kl (FK)
transfer_typs
min_ransfer_time

Drawn By: J. Furch

1/29/2019
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Data Conversion

= Step 1 - Gather Bus Stop Locations
* XY coordinates, assign unique stop_id’s

= Step 2 — Build Schedules

* Build the schedules stop-by-stop to
generate stop_times and trips.

=  Step 3 — Generate Shapes

* Using GIS, create the physical path the
vehicle takes.

= Step 4 — Generate and Validate
* Fill-in additional data
* Export and compress data files .zip

* Feed Validator and Schedule Viewer

We Make a Difference

from 113 Central Ave, Newark, NJ 07102
o 1248-1278 Raymond Bivd, Newark, NJ 07102

10:12 AM-10:16 AM

1/29/2019




Michael Baker

INTERNATIONAL

GTFS Maintenance

Agency Responsibility NJTPA’s Role

— Maintain GTFS data in — Publish unified GTFS feed
specified format to NJTPA’s website and

— Provide NJTPA with third party application on
updated GTFS feed bi-weekly basis

— Upload to SharePoint — Maintain data model to

— Provide updates at adhere to the GTFS
least two (2) weeks standards
prior to the start of the — Quarterly email to transit

new feed providers

We Make a Difference 18 1/29/2019
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Statewide Unified GTFS feed

NJTPA GTFS (zip file)

An agency outreach plan was developed, with input from the Technical Advisory Committee and
participating transit providers. A questionnaire was defined and included in the outreach plan. The
questionnaire served as a tool to gather information about existing agency data that could be
employed as input to the Pilot Shared Transportation data sets. Once the data was collected a detailed
analysis of the participating agencies transit information was conducted.

Based on the data analysis each agency was then classified into one of two categories. Agencies that
currently have GTFS data feeds and agencies that do not. These two categories laid the foundation for
designing and creating the Agency Data Workflow. This workflow defines how participating agencies
will regularly update and maintain their GTFS data. By leveraging existing NJTPA technology and
expertise along with industry best practice the Shared Transportation Services Application Data Model
was built. As NJTPA receives new and updated data from the agencies it will be uploaded into this data
model. The Pilot Shared Transportation Services Mobile Application Database can regularly produce the
combined public GTFS feed. This public-facing, free-to-use GTFS feed will ultimately result in improved
access to regional transportation options in accord with NJTPA’s Goals and Objectives.

It was found that the largest challenge with managing and maintaining these datasets is participation
from each of the share-ride agencies, which includes providing properly formatted data for
dissemination. Some options to consider for streamlining this process includes:

* NITPA providing a standardized website and/or tools for the agencies to maintain these
datasets.
* Active participation from the share-ride agencies

* More involvement of the TMAs to gather, manage, and maintain the data.

https://www.njtpa.org/data-maps/tools/

We Make a Difference 1/29/2019



https://www.njtpa.org/data-maps/tools/
https://www.njtpa.org/data-maps/tools/
https://www.njtpa.org/data-maps/tools/

Michael Baker

INTERNATIONAL

% GITFS Dashboard

GTFS Dashboard

The North Jersey Transportation Planning Authority

Participating Transportation Providers

Bloomfield Recreational Department (BLM)
Coach USA - Community Coach (COM)
Coach USA - Short Line (STL)

Coach USA - Suburban Trails Inc (SBT)
Cross County Connection (CC1)

Cross County Connection (CC2)

Cross County Connection (CC3)

Cross County Connection (CC4)

EZ Ride (EZR)

GREATER MERCER TMA (GMT)

GREATER MERCER TMA (ZLN)

Middlesex County Area Transit (MCT)
Monroe Township Out-of-Town Shuttle (MTS)
Newark Airport Express (NAE)

NJ TRANSIT BUS (NJB)

NJ TRANSIT RAIL (NJR)

Ocean (OCR)

OurBus (OBS)

Somerset County (SCC)

Sussex County Skylands Ride (SCS)

Town of Princeton (PFB)

Last update: a few seconds ago

We Make a Difference

Shared Transportation Services

Buffalo

4408

routes

Last update: a few seconds ago

Springfield

Hartford

Scratton

Harrisburg

Baltimore

Annapolis

Was hﬂg ton

918,347 266,710

stops trips

Last update: a few seconds ago Last update: a few seconds ag

20

Number of GTFS Feeds

Plymouth
Barrstable

mouth

N

40 60

Last update: a few seconds ago

10f25 P

ETL Process Report

START TIME
END TIME
STATUS
ERRORS
WARNINGS
AVG TIME

Effective

agency_id
START Date
END Date

Last update: a few seconds ago

6/26/2018, 9:00 PM
6/27/2018, 2:14 AM
success

0

11,082

3:49:50

Last update:  few seconds ago

10f23

BLM
01/01/2017
01/01/2020

Last update: a few seconds ago

1/29/2019
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Benefits
" Increased ridership Go gle ' Transit
= Promotes alternative g M '
transportation =Y oNoe ¢

= Promotes agency’s website
& services

= Participation is free

= Application use
* Journey Planning
* Accessibility Research
* Comparing Service Levels

]

T

We Make a Difference 1/29/2019
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Lessons Learned

Leading edge project

Gaps in data tools

Agency participation
* Designated contact
* Active involvement

Agency categorization

TMA involvement
 Qutreach

| WILL Learn my Lesson

| WILL Learn my Lesson
| WILL Learn my Lesson
| WILL Learn my Lesson
| WILL LearnN my Lesson
| WILL Learn my Lesson

[ WILL Learn my Lesson |

1/29/2019



Michael Baker

INTERNATIONAL

Thank You

Stephen W. Holt | GIT Associate Il, UAS Pilot | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9505
Stephen.Holt@mbakerintl.com | www.mbakerintl.com
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Mapping with sample
error in mind

DELAWARE VALLEY

e dvrpc

REGIONAL
PLANNING COMMISSION



Hispanic or Latino Origin, 2016 ACS, Table BO3003, 5-Class Quantile, Block Group

80
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20
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40

20



Tool demo
https://aplarson.shinyapps.io

MapClassificationAutoreporter/

DELAWARE VALLEY

e dvrpc

REGIONAL
PLANNING COMMISSION


https://aplarson.shinyapps.io/MapClassificationAutoreporter/
https://aplarson.shinyapps.io/MapClassificationAutoreporter/
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3. Classification sc
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Geography: Tract dvrpc

4.5% Overall Map Error, 29.8% Max. Class Error
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Geography: Block Group

10.9% Overall Map Error, 49.8% Max. Class Error
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1. Geography
2. Number of clas
3. Classification sc
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Classes: 3 advrpc

1.7% Overall Map Error, 20.3% Max. Class Error
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Classes: 5 advrpc
e

4.5% Overall Map Error, 29.8% Max. Class Error
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Classes: 7 advrpc
e

8.2% Overall Map Error, 40.4% Max. Class Error
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1. Geography
2. Number of clas
3. Classification sc
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Classification: Equal Interval

4.5% Overall Map Error, 29.8% Max. Class Error
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Classification: Jenks

17.3% Overall Map Error, 31.2% Max. Class Error
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Classification: Quantile

37.2% Overall Map Error, 57.9% Max. Class Error
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1. Error by tract
2. Error by class
3. Overall error
4. Recap
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1. Error by tract
2. Error by class
3. Overall error
4. Recap
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Error by tract

Range of Possible Values for One Census Tract

Tract 42101019502
Estimate = 77.199%
MOE =6.232%

Probability

40 80

Potential Value of Estimate



Error by tract

Range of Possible Values for One Census Tract

Class break = 66.6%

Probability

40 80

Potential Value of Estimate



Error by tract

Range of Possible Values for One Census Tract
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1. Error by tract
2. Error by class
3. Overall error
4. Recap
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Error by class

Range of Possible Values for Three Census Tracts

Probability
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Error by class

Range of Possible Values for Three Census Tracts

Probability

Area =0.272%
.

40 80

Potential Value of Estimate



Error by class

Lower Bound

Upper Bound

Tract Est. MOE Error Error Tot. Error
42101019502 | 77.2% | 6.2% 0.272% 0% 0.272%
42101017601 88.5% | 7.6% 0% 0% 0%
42101017602 | 83.8% | 4.9% 0% 0% 0%

Sum of Errors | 0.272%

Class Error = (Sum of Errors / No. of Estimates) = (0.272% / 3) = 0.091%




1. Error by tract
2. Error by class
3. Overall error
4. Recap
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Overall error

Range of Possible Values for All Census Tracts

Probability
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Overall error

Class Est. MOE Min. Value | Max. Value
Bottom 17.7% 3.6% 14.1% 21.3%
Bottom 5.2% 3.5% 1.7% 8.7%
Middle 38.2% 11.0% 27.2% 49.2%
Middle 66.2% 7.5% 58.8% 73.7%

Top 77.2% 6.2% 71.0% 83.4%

Top 88.5% 7.6% 81.0% 96.1%

Top 83.8% 4.9% 78.8% 88.7%




Overall error

Class | No. of Estimates | Mean Class Error
Bottom 2 0%
Middle 2 34.837%

Top 3 0.091%

Overall 9.994%

Overall error is the mean class error
weighted by the number of observations.



Overall error

Class | No. of Estimates | Mean Class Error
Bottom 2 0%
Middle 2 34.837%

Top 3 0.091%

Overall 9.994%

Maps are considered reliable if no class error
exceeds 20% and the overall error is below 10%.

Verdict: Overall error is OK, but class error is not.



Error by tract
Error by class
Overall error
. Recap
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Each estimate has expected lower and upper
bound classification error

Class error built from mean of estimate errors
Overall map error is weighted mean class error
Reliability cutoffs:

o 20% by class

o 10% overall



Tool demo
https://aplarson.shinyapps.io

MapClassificationAutoreporter/
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https://aplarson.shinyapps.io/MapClassificationAutoreporter/
https://aplarson.shinyapps.io/MapClassificationAutoreporter/

Future plans
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Create more reliable census geographies

e Aggregate DVRPC tracts to larger
geographies using data-driven
regionalization (see code and paper)

e Aggregate Philadelphia, Camden,
and Trenton tracts to larger i”
geographies using existing
neighborhood maps

e Compare results

Evaluate 2016 CTPP release

® Geographies, variables, contexts

e “CVviewer” *,rz& .‘

,h

4
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https://github.com/geoss/censumander
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0115626#abstract0

I DELAWARE VALLEY
REGIONAL I
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Addison Larson

alarson@dvrpc.org
https://github.com/addisonlarson/MapReliabilityTool



CARSE Fancy CARTO,
Made Easy:
VL and Airship

bit.ly/ireg-carto-libraries

Andrew Thompson

Solutions Engineer



THE CARTO PLATFORM MAKES LOCATION DATA
ACTIONABLE FOR ALL USER TYPES

Out of the box location intelligence Powerful data science and analysis Industrial grade APIs, SDKs and
for analysts to create and use tools for understanding, tools for developers to build world
intuitive maps and map-based predicting, and optimizing. class geospatial apps.

dashboards.

NEWARK
JERSEY CITY NEW YORK
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CARTO PLATFORM

DEVELOPER INTERFACES

AIRSHIP, CARTO VL, CARTO.JS, APIS, SDKS CARTOFRAMES

CORE COMPONENTS

DATA

AUGMENTATION

LOCATION DATA
SERVICES

DATA STREAMS l————

CLOUD OR ON PREMISES
GEO DATABASE

SPATIAL ANALYSIS

SPATIAL DATA

VISUALISATION

DATABASE
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CARTO Javascript Map Libraries

to the browser
Auth, Maps, and SQL APIs
CARTO.js for “raster” tiles

CARTO VL for “vector” tiles



> CARTO VL is a javascript library to build
location intelligence applications using the
oower of vector rendering technology.

Active Fires in the U.S.

Thu Jul 19 2018

¥




Raster (CARTO.js):

> Image tiles (PNG) rendered on remote server

Database query processed through Mapnik
and CartoCSS styling language, returns

images to browser

Vector (CARTO VL):

> Data tiles (MVT) rendered in your browser

Database query returned straight to
browser as MVT format data tile, viz and
styling happens on your GPU

\CCrae

Niamey ®

Sokoto-
)
- ' ;
. @
. &
>
S LACOS- ‘nugu'

Malabo-* V.ound. "



https://zingbot.github.io/iframe-scaffolder/#/view?urls=https:~2F~2Fteam.carto.com~2Fu~2Fjferzoco~2Fbuilder~2Fba735b25-5f5e-451c-bebe-91b4cdf883c9~2Fembed,https:~2F~2Fzingbot.github.io~2Fvectoria~2Fafrica_vector.html&active=0&sharing=1&autoplay=0&loop=1&layout=horizontal&theme=default&enforceProtocol=1
https://zingbot.github.io/iframe-scaffolder/#/view?urls=https:~2F~2Fteam.carto.com~2Fu~2Fjferzoco~2Fbuilder~2Fba735b25-5f5e-451c-bebe-91b4cdf883c9~2Fembed,https:~2F~2Fzingbot.github.io~2Fvectoria~2Fafrica_vector.html&active=0&sharing=1&autoplay=0&loop=1&layout=horizontal&theme=default&enforceProtocol=1

T
“AFRICA

The Power of CARTO VL:

Lr:;ei;a;tive based - Things just happen faster

¢ Smooth, fractional zooms
¢ Quicker transitions
¢ Faster load and render times thanks to
Smart Aggregation
> Direct access to the data layer

¢ Data-driven styling with functions and
math on data attributes

¢ Define styling variables and use them in
your Ul

¢ Summarize data at the Viewport or
Global levels
- New Animation and Interactivity
Possibilities



Torque
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AND ASIA FROM 1967-2015

CARTS®

© OpenStreetMap contributors, & CARTO

CARTO VL

African and Asian
conflict, 1995-2015



https://zingbot.github.io/iframe-scaffolder/#/view?urls=http:~2F~2Fmj89sp3sau2k7lj1eg3k40hkeppguj6j-a-sites-opensocial.googleusercontent.com~2Fgadgets~2Fifr%3Furl%3Dhttp:~2F~2Fwww.gstatic.com~2Fsites-gadgets~2Fiframe~2Fiframe.xml%26container%3Denterprise%26view%3Ddefault%26lang%3Den%26country%3DALL%26sanitize%3D0%26v%3Dae544275558c6f9%26libs%3Dcore%26parent%3Dhttps:~2F~2Fsites.google.com~2Fsite~2Fsalassanebarro~2Fdata-visualization~2Fmaps%23up_scroll%3Dauto%26up_iframeURL%3Dhttps:~2F~2Falassane.cartodb.com~2Fviz~2F2499cc1e-a61a-11e5-9ba6-0e8c56e2ffdb~2Fembed_map%26st%3De%253DAIHE3cApk%25252BncmOk7BSMgEwoF%25252Bi%25252FP%25252Fo%25252FTCKFXpswesYGzSnZSaJGeLIMfXonZWXVstbPgn6MyNdpdcDh5DGiPdt%25252FZcBrKsmvyiENW50%25252FX91JazTnJLqNKb%25252BGXCOk3CK7hbNw8llOctj%25252F3%2526c%253Denterprise%26rpctoken%3D5686192110811512997,https:~2F~2Fzingbot.github.io~2Fvectoria~2Fafricaasia_conflict19952015.html&active=0&sharing=1&autoplay=0&loop=1&layout=head&theme=default&enforceProtocol=1

Hurricane Harvey




CARTOCSS CARTO VL

(CARTOJS V4] (String and JS APIs)
const viz = new carto.Viz(~ const viz = new carto.Viz(~
marker-fill-opacity: 0.9; width: blend(1, sqrt($amount), linear(zoom(), 10, 14))
marker-line-color: #fff color: ramp(linear($amount, 10, 1000), emrld)
marker-line-width: 0; strokeWidth: o
marker-line-opacity: 1; ")
marker-placement: point;
marker-type: ellipse; const s = carto.expressions;
marker-width: 3; const viz = new carto.Viz({
marker-fill: ramp([amount], width: s.blend(3, s.sqrt(s.prop(‘amount’)),
cartocolor(Emrld), jenks()); s.linear(s.zoom(), 10, 14)),
[zoom = 4] {marker-width: 6;} color: s.ramp(s.linear(s.prop(‘'amount'), 10, 1000),
[zoom = 5] {marker-width:12;} s.palettes.EMRLD),
[zoom = 5] {marker-width:16;} strokeWidth: ©

") })s;



VL is Fancy!
Airship is Easy!

CCCCC
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Background

integral to our developer platform

we identified common Ul

components

created Airship to reduce the level of effort



Airship Mission

layouts, basic patterns, templates, CSS

classes, components, and widgets



Airship is...

fully responsive
completely flexible for styles and colors!

built in functionality



not frontend framework dependent

includes full web

components and handles design and layout for you

not hard to install and use



Airship Layout
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Airship Mobile Responsive Layout

Map Stores Containers Legends




Components

W3C Web Components



https://www.webcomponents.org/about

o
Category Widget
Business Volume
Description
Bars & Restaurants
Fashion

Grocery

Health

Shopping mall

Transportation

Leisure

All selected




<body>
<as-category-widget
class="as-p--16"
heading="Business Volume"

description="Description"></as-category-widget>

<script>
const categoryWidget = document.querySelector (' as-category-widget');
categoryWidget.showClearButton = true;
categoryWidget.categories = |

name: 'Bars & Restaurants', value: 1000 },

name: 'Fashion', value: 960 },

name: 'Grocery', value: 800 },

name: 'Health', value: 400 },

name: 'Shopping mall', value: 250 },

name: 'Transportation', value: 1000 },

A A A A AN A A

name: 'lLeisure', value: 760 }
1
</script>

</body>



Styles



I'm a regular button

<button class="as-btn"> I'm a regular button</button>

I'm a regular button

<button class="as-btn as-btn--primary"> I'm a regular button</button>




Default

With placeholder

With value

Hello there

<p>

<span class="as-caption">Default</span>

<input class="as-input" type="text">
</p>
<p>
<span class="as-caption">With placeholder</span>
<input class="as-input" type="text" placeholder="Hello there">
</p>
<p>
<span class="as-caption">With value</span>
<input class="as-input" type="text" value="Hello there">
</p>




Tooltip top

<span role="tooltip" class="as-tooltip as-tooltip--top">Tooltip top</span>

<span
<span
<span
<span

badge X Error badge X Primary badge X' Secondary badge

class="as-badge
class="as-badge
class="as-badge
class="as-badge

as-bg--success as-color--type-04">Success badge</span>
as-bg--error as-color--type-04">Error badge</span>
as-bg--primary as-color--type-04">Primary badge</span>
as-bg--secondary as-color--type-04">Secondary badge</span>




Resou rces a nd Developer Center Docs

LinkS' https://carto.com/developers
[ J

CARTO VL Training-thru-Examples
https://github.com/CartoDB/carto-vl-training

CARTO Airship Training-thru-Examples
: : . 0 https:/github.com/cartodb/airship-training
bit.ly/ireg-carto-libraries S aroa s

Easy DIY via Glitch!

https://glitch.com/@andrewbt/carto-airship-traini



https://github.com/cartodb/airship-training
https://github.com/CartoDB/carto-vl-training
https://carto.com/developers
https://glitch.com/@andrewbt/carto-airship-trainings
https://glitch.com/@andrewbt/carto-airship-trainings

One more
thing...

https://cartodb.github.io/shuttle/

)
Shuttle

Configure your application, choose your colors, layout, and the CA

CONFIGURE


https://cartodb.github.io/shuttle
https://cartodb.github.io/shuttle/

Thank You!

athompson@CARTO.COM CART®
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