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Can we leverage open data
from GTFS-realtime to analyze and
visualize transit performance?



Introduction to 1Bl Group
TRANSIT-performance system
Approach to designing a dashboard

TRANSIT-dashboard

Questions?



Multi-disciplinary professional services firm

2,500+ staff / 75+ offices including Boston and
Seattle

Core expertise in transit / rail service planning
and operations analysis

Extensive experience in Transit Technology

Increasing focus on Transit Data



IBl's Transit Data practice focuses on
helping transit agencies:

Manage their data end-to-end

Provide high-quality information to
passengers

Analyze and measure the quality of
service provided to and experienced by
customers



Transit

Data

Systems Integrator / Solutions:

TRANSIT-realtime

Aggregate, manage and disseminate real-
time locations and predictions

TRANSIT-alerts

Enter, manage, and disseminate service
alerts

TRANSIT-performance

Analyze service and measure performance in
real-time

All are based on open data— GTFS and
GTFS-realtime



TRANSIT-performance system
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TRANSIT-
realtime

TRANSIT-performance

Arr/Dep
Times

Travel Times
Headways

Dwell Times

Pax Arrival Rates

Performance

Metrics:
SQL

Schedule [REELES
Adherence

Headway
Adherence

Pax Wait
Times

Pax Travel
Times

GTFS

Customers



Actual arrival and departure times
Actual dwell times
Actual travel times
Actual headways

For all routes at a stop

For same route at a stop

For all routes serving an o-d pair
Actual schedule adherence

Percentage of trips that meet or exceed a set
threshold

Percentage of people adversely affected beyond
a set threshold



Travel Times

Headways

Dwell Times

Schedule Adherence (in test)

Daily Metrics



http://realtime.mbta.com/developer/api/v2.1/traveltimes?api_key=wX9NwuHnZU2ToO7GmGR9uw&format=json&from_stop=70070&to_stop=70068&from_datetime=1457454000&to_datetime=1457456000
http://realtime.mbta.com/developer/api/v2.1/headways?api_key=wX9NwuHnZU2ToO7GmGR9uw&format=json&stop=70076&from_datetime=1457454000&to_datetime=1457456000
http://realtime.mbta.com/developer/api/v2.1/dwells?api_key=wX9NwuHnZU2ToO7GmGR9uw&format=json&stop=70076&from_datetime=1457454000&to_datetime=1457456000
http://realtime.mbta.com/developer/api/v2.1/scheduleadherence?api_key=wX9NwuHnZU2ToO7GmGR9uw &format=json&stop=Back Bay&route=CR-Franklin&from_datetime=1457427600&to_datetime=1457440992
http://realtime.mbta.com/developer/api/v2.1/dailymetrics?api_key=wX9NwuHnZU2ToO7GmGR9uw&format=json&route=red&from_service_date=2016-12-05&to_service_date=2016-12-05

"travel_times": [

{

"route_id": "Red",

"direction": "1",

"dep_dt": "1457453963",

"arr_dt": "1457454099",

"travel time_sec": "136",
"benchmark_travel_time_sec": "188"

"route_id": "Red",

"direction": "1",

"dep_dt": "1457454401",

"arr_dt": "1457454546",
"travel_time_sec": "145",
"benchmark_travel_time_sec": "188"

"route_id": "Red",

"direction": "1",

"dep_dt": "1457454875",

"arr_dt": "1457455@16",
"travel_time_sec": "141",
"benchmark_travel time_sec": "180"

}s




How do we visualize the TRANSIT-performance
data into something meaningful for management,
service planners, and customers?

How do we develop a tool to understand and
Improve transit service?



Thinking About the Design of a
Dashboard



Determine requirements of functionalities

Select platform for visualizing the data
Development

Road Map

Select platform for overarching framework

Develop dashboard



Now Real-time data
Customers

Short to
Management Medium

Term

Planners / Analysts Medium
to Long

Term
Archived data




Functional Requirements:
Customizable views

Modular

Functionality

Requirements Export options

User interaction with charts

High quality visualizations



Technical Requirements:

Use existing performance API calls

Functionality

Requirements Flexibility to visualize multiple types of data,
Including geo-spatial

Easy to build and customize



Selection

visualization
platform

Data-Driven
Documents

Visual Index

Box Plots

Non-contiguous

Circle Packing

Sunburst

-

Bubble Chart

Chord Diagram

Population Pyramid
2000

Node-Link Tree
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Stacked Bars

Treemap

D3: an open-sourced library of data visualization

scripts
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Graphic Train Schedule, E.J. Marey (1885)
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Compatible with D3

Add and drop charts into a single space
Framework

Requirements

Flexibility to customize the layout of charts

Modular



Framework IBl Group-developed dashboard satisfied the
Requirements requirements




TRANSIT-dashboards



Available Packages ‘J




Navigator

Mode:

Route:

Date:

Package:

+

Events

+

Headways

1




Navigator

Mode:

L5 03/23/2018 v

x

+ Events

x

4+ Headways §

+ Headways [§




Navigator

Mode:
Select an item
Route: v Green Line B
Green Line C
Date: Green Line D
Green Line E
Mattapan Trolley
Package: Blue Line

Orange Line
Red Line

+ Events

+ Headways [

+ Headways [B




Navigator

Mode:

Route:

Date:

Package:

x

+ Events

+ Headways [§

+ Headways @




Navigator

Mode:
Route:
Date:
Package:

Direction:

Apply to
all

packages:




Navigator

Mode:

Route: (GreenlineB ki
Date: ﬁRleS v
Package:

Direction

g[?piy to L]

packages

x

+ Events i

03/23/2018

reen-
Westbound

anch Berth

ston - Outbound

Hynee - Outbound

Kenmore - Outbound

Click and d

04:00

00

22:00

2245

14

00

23100

16:00

17:00

18:00

19:00

00:00

4

+ Headways [§

+ Headways [B




Navigator x + Events [
Service Date:  03/23/2018
Mode: m = gl
Direction: Westbound
Route: GreenlineB ki Lachmere - Inboundt
Science Park - Inbound
Noth Sasson - Grean Lina Inbound
Date: 03/23/2018 Haymarket - Green Line Inbound
Package: Headwavs 1 ki
Direction: Westbound ki
Blandford Sireet -
Bostan Univ East - Outbound
S[Op Bastan Univ Cantral - Outbound
{From): Baston Uriv West - Outbound
Saint Paut Sreet - Outbound
Select an item... Pleasant Street - Gutbound
Lechmere - Inbound 5‘;“:“ Streel- aE”;
Packards Comer- oun(
Science Park - Inbound T R ——l

North Station - Green Line Inbound Griggs Strest - Outbound
Haymarket - Green Line Inbound R
Government Center - Green Line Westbound vanen St Guibound

Washington Sireet - Quibound
Park Street - Green Line - B Branch Berth Sutherland Road - Outbound
Boylsten - Qutbound Chiswick Road - Oulbound

Arlington - Qutbound

Gopley - Outbound

Hynes - Outbound

Kenmore - Qutbound
Blandford Street - Qutbound
Boston Univ East - Outbound
Boston Univ Central - Outbound
Boston Univ West - Outbound
Saint Paul Street - Outbound
Pleasant Street - Qutbound
Babcock Street - Outbound
Packards Corner - Outbound
Harvard Avenue - Outbound
Griggs Street - Outbound
Allston Street - Outbound
Warren Street - Outbound
Washington Street - Outbound
Sutherland Road - Outbound
Chiswick Road - Outbound
‘Ghestnut Hill Avenue - Outbound
South Street - Outbound
Boston College - Outbound

Boston Collage

21115 21:30 2145 2200

Giick and drag to zoam in an Epecilic Bme pariad

0400 0500 0600 0700 0B:00

0800 10:00 11



Navigator b 3
Route: Green lineB  kd

Date: 03/23/2018 v

Direction:  EETSSTTY B V|

Package:

Sto
(From):

Blandford Street - Outbound Vi

Show all
branches
serving
stop

Apply to [ |
e\? b

Morth

Chostnut Hil Ave

+ Events [§

Service Date:  03/23/2018

Line: Green-B

Direction: Westhound
Lachmers - Inbeund

Soienee Park - Inbeund

en Ling
CY
Boyston
Afingion
Coplay

Hynas -

Kenmore
Blandfors Street
Boston Univ East
Boston Lniv Cantral
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+ Headways [§
Service Date:
Line:
Direction:
p:

Stop:
Showing all branches serving stop:

07:00 08:00 08:00 10:00 11:00 12:00 13:00 14:00 16:00 18:00 17:00

+ Headways B

03/23/2018

Green-B

Westbound

Blandford Street - Outbound
Yes

0 18:00 200 21:00 22:00 2300 0000 01




Mode:

Route:

Date

Package:

Direction:

Stop
(From):

Show all
branches
serving
stop

Apply to |}
all
packages:

Service Date:  03/23/2018
Line:
Direction: Westbound

8o

E Central - Outhound
Boston Univ West - Outbound

1t Pay 1 - Outbound

Click and o

04:00 05:00

1

03/23/2018
Green-B
Westbound
Blandford Street - Outbound
ches serving stop:  Yes

chmark Headway

03/23/2018
reen-
Westhound
Washington Street - Outbound
ng stop:  Yes

branches sen

wk Headway
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Navigator x

i b
03/26/2018 v

Mode:

Date:

Package:

Direction:
Stop

Select an ite

Alewife

Davis - Inbound

Porter - Inbound

Harvard - Inbound

Central - Inbound

Kendall/MIT - Inbound
Charles/MGH - Inbound

Park Street - to Ashmont/Braintree
Downtown Crassing - to Ashmont/Braintree
South Station - Outbound
Broadway - Qutbound

Andrew - Outbound

JFK/UMASS Braintree - Outbound
JFK/UMASS Ashmont - Qutbound
Savin Hill - Qutbound

Fields Corner - OQutbound
Shawmut - Outbound

Ashmont - Qutbound

North Quincy - Outbound
Wollaston - Outbound

Quiney Center - Outbound

Quincy Adams - Outbound
Braintree

+ Travel Times

+ Dwell Times

1



Navigator

Mode:

Route:

Date:

Package:

Direction:

Stop
(From):

Apply to
all

packages:

Dwell Times1 &4

+ Travel Times [§

+ Dwell Times [§

p
Shawing all branches serving stop:

03/26/2018

Red

Southbound

South Station - Outbound
Yes

1300

17:00

21:00




Navigator

Date: 03/26/2018 vl
Direction: KRN B V]
Stoj

(Frupm}‘

Harvard - Inbound

Stop (To):
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AFpIy to
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packages:

x + Travel Times

1
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Stop Ta: South Station - Outbound
=
20 1
18
18 r
14 |
12
a
o
4
v 2
06:00 1000 1200 1300 1400 1500 1600 1700 1800 1800 200
Ld
+ Dwell Times [§
Service Dat 03/26/2018
Line: Red
Direction: Southbound
top: South Station - Qutbound
Shawing all branches serving stop:  Yes
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Uses for Visualize service disruptions and its effects on
Dashboard the line




MBTA @ " '’
2 {  Follow )
@MBTA - PO

#MBTA #GreenlLine D branch Reminder: Bus
shuttles btwn Riverside - Reservoir until
further notice due to extensive wire damage

caused by an earlier downed tree near
Chestnut Hill




@ MBTA @ /
= { Follow )

#MBTA #Greenline D branch Reminder: Bus

shuttles btwn Riverside - Reservoir until
further notice due to extensive wire damage
caused by an earlier downed tree near
Chestnut Hill

H Service Date 03/08/2018
Line: Green-D

Direction Westbound

Lechmere - Inbound

Science Park - Inbound

Maorth Station - Green Line Inbound
Haymarket - Green Line Inbound
Gowemnment Center - Green Line Westhound

ark Street - Green Line - D Branch Berth

Chestnut Hill - Cutbound

Mewton Centre - Outbound

0500 08:00 0Ov:00 ©O8:00 0800 10:00 11:00 4200 943:00 44:00 91500 1600 47:00 4500 4%00 20:00 21:00 22:00 23:00 OD0:00 O1:00
Click an ag to zoom in on specific ime period
0500 06:00 0Ov:00 0800 0800 10:00 11:00 41200 13:00 14:00 1500 1600 17:00 41800 41900 20:00 21:00 22:00 23:00 OD:00 O1:00




Uses for Visualize service delays and passenger
Dashboard experienced headways




MBTA & @MBTA - Mar 17
#MBTA #Greenline E branch - Update: 10 to 15 minute delays in eastbound

service due to a disabled train with a power problem at Heath Street.

Green Line officials split the cars & continued in service. A train will be crossed
from the WB to the EB to supplement EB service.



MBTA @ BTA - Mar 17
#MBTA #Greenline E branch - Update: 10 to 15 minute delays in eastbound

service due to a disabled train with a power problem at Heath Street.

Green Line officials split the cars & continued in service. A train will be crossed
from the WE to the EB to supplement EB service.

+ Events g x + Headways [ x
Service Date:  03/17/2018 Service Date 03/17/2018
Line: Green-E Line: Green-E
Direction: Eastbound Direction: Eastbound
Stop: Museum of Fine Arts - Inbound

Showing all branches serving stop: Neo

Headwa ys (minute s)

14 ( | Benchmark Headway

,,,,,,,,,,,,

):0011:00 12:0013:00 14:0015:0016:00 17:00 18:00 19:0020:0021:00 22:0023:0000:00

Save CSV U




S SESIel Visualize crowding and effects on dwell time

Dashboard




Bruins game finishes at TD Garden Experienced Headways one stop further up

+ Dwell Times @ + Headways [
03/08/2018 03/08/2018
Orange O
Northbound N:-:E:ound
North Station - Orange Line Outbound Community College - Outbound
No
: No

00 11:00

10:00 11:00

Save Chart i Save CSV W Save Chart il Save CSV il




S el Export data from TRANSIT-performance

Dashboard




Bl o :
m HOME = INSERT ~ PAGELAYOUT ~FORMULAS DATA REVIEW VIEW ADD-INS ACROBAT  TEAM
L dow o Ju o Bwapten o
raste Bz Coy - Tu- - - -9 e o  Conditional Formatas| N
- ¥ Format Painter == Merge &Center = $ - % > % 3 Formatting ~ Table *
Clipboard 3 Font 3 Alignment 3 Number 3
2 - fe
A B C D E F G H I J
prev_route headway_time benchmark_headway threshold threshold
1 routeid _id direction current_dep_dt previous_dep_dt _sec _time_sec _flag 1 _flag 2
2 |Blue Blue 1 3/19/2018 5:34  3/19/2018 5:18 986 390 threshold_ threshold_id_02
3 |Blue Blue 1 3/19/20185:38  3/19/2018 5:34 252 390
1 |Blue Blue 1 3/19/2018 5:47  3/19/2018 5:38 515 390 threshold_id_01
5 Blue Blue 1 3/19/20185:53  3/19/2018 5:47 360 390
5 Blue Blue 1 3/19/20185:57  3/19/2018 5:53 252 390
7 Blue Blue 1 3/19/20186:04  3/19/2018 5:57 428 310 threshold_id_01
3 Blue Blue 1 3/19/20186:13  3/19/2018 6:04 519 310 threshold_ threshold_id_02
3 Blue Blue 1 3/19/20186:16  3/19/2018 6:13 176 310
0 Blue Blue 1 3/19/20186:19  3/19/2018 6:16 108 310
1 |Blue Blue 1 3/19/2018 6:23  3/19/2018 6:19 263 310
2 Blue Blue 1 3/19/2018 6:28  3/19/2018 6:23 204 310
3 Blue Blue 1 3/19/2018 6:33  3/19/2018 6:28 302 265 threshold_id_01
4 |Blue Blue 1 3/19/20186:37  3/19/2018 6:33 248 265
5 Blue Blue 1 3/19/20186:41  3/19/2018 6:37 233 265
6 Blue Blue 13/19/20186:47  3/19/2018 6:41 310 265 threshold_id_01
7 Blue Blue 13/19/20186:50  3/19/2018 6:47 222 265
8 Blue Blue 1 3/19/20186:58  3/19/2018 6:50 492 265 threshold_ threshold_id_02
9 |Blue Blue 1 3/19/2018 7:02  3/19/2018 6:58 229 270
0 Blue Blue 1 3/19/20187:06  3/19/2018 7:02 227 270
1 Blue Blue 1 3/19/20187:10  3/19/2018 7:06 226 270
2 Blue Blue 1 3/19/20187:13  3/19/2018 7:10 201 270
3 Blue Blue 13/19/20187:19  3/19/2018 7:13 354 270 threshold_id_01
4 |Blue Blue 13/19/20187:22  3/19/2018 7:19 167 270
5 Blue Blue 13/19/20187:27  3/19/2018 7:22 295 270 threshold_id_01
6 Blue Blue 13/19/20187:32  3/19/2018 7:27 311 265 threshold_id_01
7 Blue Blue 1 3/19/20187:35  3/19/2018 7:32 210 265
& Blue Blue 1 3/19/2018 7:40  3/19/2018 7:35 279 265 threshold_id_01
9 Blue Blue 1 3/19/20187:44  3/19/2018 7:40 237 265
0 Blue Blue 1 3/19/2018 7:50  3/19/2018 7:44 342 265 threshold_id_01

State Street - to Wonderland_03 | ®

[ Recorded Headway




Roadmap

Current modules:
Headways
Dwell times
Travel times
Departure/arrival events

Modules in development:
Prediction quality metrics
Aggregate performance metrics
Past alerts

Future modules could include:
Automatic passenger counts (APC)



Thank You,

Questions?

1B1

alexander.lew@ibigroup.com



