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Project History inerie

February 2014 - Collected Data
March - June - Built Project
June - Published

January 2015 - NEASIST



Press

—"Beautiful Work!” —Mike Bostock
—‘Insanely Awesome"” — Roberto Scalese of Boston.com

—‘Beautifully crafted exploration... one of those projects
you simply dream of having in your portfolio” — Andy Kirk
of Visualizing Data

—Mentions by Edward Tufte, The Guardian, CNN Money,
Flowing Data, FiveThirtyEight, The Atlantic and others



Total Cost: SO
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Project Management

data Visualization Tools
Website PUbllShlng Code Hosting

Presentation Tools



How Did We Do It?
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Data Collection
And Prototypes



MBTA Web API



Mike
Brian

MBTA




MBTA

Mike /
B

Brian




MBTA

Mike a/

Brian




Mike
Brian

MBTA




Mike
Brian

MBTA




Mike
Brian

MBTA




MBTA

Mike | B RR
Brian B e

—_—

Merged HE HEH N B







7:32 am on Mon Feb 3

Mon
Feb 3

Tue
Feb4

Wed
Feb 5

Thu
Feb 6

Fri
Feb 7

Sat
Feb 8

Sun
Feb &

1 I}M

fel

3AM  5AM 7A|M g

7:32 am| 705

__
2% S

-
-
, A






Want Delay
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Need Transit Time






{"TripList" { — N
"CurrentTime": 134203295'0.4 3| d
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"Line": "Red", M
"Trips™ [{ ——
"TripID": "R982EOC§l;§ =
"Destination": "Alewife", .
"Predictions™: [{ "
"StopID": "70094",
"Stop": "Harvard", ®
"Seconds": 210

|

il -II . ’-‘\

|
B



"Predictions": [{~ -
"StOpID" ll .
"Stop": "Harvard"
"Seconds™ 210

}]
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Time O Time 240
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210 Seconds 0 Seconds to
to Harvard Harvard

240 seconds to get from Central to Harvard



Trips™ [{
"TripID": "R982E0’01E"
"Destination™: “Nemfe"
"Predictions": [{=

"StopID": "70094",
"Stop": "Harvard",
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Trip L jiFe

R982ECC1E 240 sec
R98338169 = 220 sec
R98338126 =300 sec
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) Data-Driven Documents



Atlassian

© Bitbucket
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Putting It All
Together
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<< insert lined-up marey here >>

The People

In a typical weekday, over 400,000 peopie enter a station aleng the red, crange, or blue lines.

On Saturdays and holidays that number drops to 230,000 and on Sundays it drops to
160,000. The busiest day was Friday February 7 when 470,187 people entered the system.

This shows the total number of entries and exits for the red, orange. and blue line for every
hour over the entire month. You can see weekends and holidays, as well as daily peaks
around rush hour. Our exit data is unreliable since not all stations measure require that
people exit through a tumnstile]

<< Render a single row of the turnstile heatmap for sum of all stations >>
The busiest stations are all along the Red Line. Harvard topped the list, followed closely by
South Station, and then Downtown Crossing. The graphic below shows tumnstile entries over

time across all stations.

<< Render the tumstile heatmap, sortable by position along the line or entries/decreasing >>

How People and Trains Affect Each Other

When you look back at the Marey diagram, the slope of each line tells you how fast a train is
geing and the time it takes to get between stations. When all of the start and stop times are
lined up you can see a drastic variation in the time it takes to get between stops throughout
the day. If you have ever ridden the subway during rush hour then you have experienced
what the steep lines in the Marey diagram feel like first-hand.

What causes these delays? It's hard to know for sure, but what we can determine is that
delays usually happen when more people are riding the subway. The next visualization
shows this correlation.

But how do these crowds and delay typically affect you on your commute? Choose the two
stations you typically commute between on a line

— - -

More - ra A

Red Line (laid out vertically) | Orange Line Blue Line

Brian Card
10:13 PM Ape 17,

Would be interesting to color code
your Mary diagram that has all of the
starting points at the same position or
something so you could see how the
time of day affects the delay.

. Michael Barry

1 5:55 AM Apr 18, 2014

Yea, we can do that, although we
would probably want fo select a small
number of ime buckets. What about:
- early

- morning commute

- mid-day

- evening commute

- night time

A Month in the Life of the MBTA

An exploraton of idership ang the Yeing of Beeton
Michael Bamy & Bdan Card
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Cﬂ\.wﬂed or what the experience I like on 1he other side of the ey

The MBTA puslighee a substantial arrwm of su.wa’\ data. They provide the full schedule in
General Tranelt Feed Specification IGTFS] fomat which pawere Coogle's tansi directions. Thay
alss publish reaftime irain lozaone for the Hea Ul ange, and Blue lines ibut not Creen or Sitver|.
‘We cactured this realtime data for 1he entire month .rFe"msry 2014, Alsa, working with 1he META,
e wers ale o &cquine cer-minute entry and exit counts at each station measured atthe umstiies
used for payment

'We atiemgt to cresent this Infomation to helg peocle In Eagton better undersiand the tains, now
peocle uge e traing, and Now 1he cecple and fraing Intersct with each ofher.

/brmcpelshssme Ath dusieet sudway system In
2. It you llve I of around he city you have.

The Trains

In & typical weekday, rains make aoproximately 1150 rige on the red, arange, and blue lines
etarting & SAM an c*mmummmcu;h 1AM the next marning. On Salurdays raine make 870 rige
and on Sundaye they make 760.

The vigualization telow ehowe all of heee 1dps
that bains taox on ne fed, orange, and olue lines oo
on Feoruary TED, 2014, Each vertical line

repre: ssmssslxbcn 3nd ime extends hom ip 1o Red 430 i e
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The People

In atypical weekday, over 100,000 ceaple enter & stalion along the red, arangs, of olue linee. On
Saturdsye and Noliagys et number 3rops fo 230,000 &nd on Sundaye | Itﬂro.e o 160,000 The
buglest day was Friday February 7 when 470,187 ceaple entarsd the &y

This shows 1he fotal number of entries and exite for the red, arange, and blue line for eveny haur
over 1e enfire month. You can see weekends and halldaye, a3 well as dally ceaks around rueh
haur. Cur exif data e unrelladie since nol all etations measune feauine 1hal ceaple exi hrough a
tumstile.

The buglest stalione are sll along the Red Line. Harvard tooped 1he 11s1, llowed clogaly oy South
Stalion, and fhen Downtown Croesing. The grachic delow showe tumstlie entries over fime across.
all staone.

How People and Trains Affect Each Other

"When you lock back & 1ne Marey disgram, 1ne skope of eech line tells you now 1ast frain I going
Sﬂd me 1ime 113kes 12 get between stalions. When all of the etat and stop 1imes are lined up you
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usually Nagpen when mare peoole sre 1ding the sudwway. The next visualization ehowe this
conelatien.

Buthow do these cromde and delay typically afiect you on your commute? Cnooes fne tao etations
you typically commute cetween on & line

Summary

Througn publicly avaliable dats, we have 1ne 10015 10 undersiand the sudway system cetier han we
ever Nave batore. We Nave geen Now 1ne system aperates on 3 dally basls, how peole ues he
eystam and now that sifects the fraing, and now he lraine and cecple atiect you.

Througn our snalyele and e realime data feeds, you can &lso take hese Inslants with you
whenever you 1de 1he traln. Bookmark mota. meleor.com on your motile chane phone and you can
check itany time to 3ee up-to-the-minute congestion and delay infomation.
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Professor Ward,

Here is the final paper and project for CS525D for Mike Barry and Brian Card.




If You Find
Something That
Works, Run with It




Visualizing

An interactive exploration of Boston's subway system

MBTA Data

Michael Barry & Brian Card
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When entries and exits are broken down by station, you can see the busiest stations are all along the Red Line. Harvard topped
the list, followed close by South Station , and then Downtown Crossing . Next to each station are heatmaps showing entrances
and exits to each station per-hour for weekdays and weekends/holidays. You can see that some stations are work stations
sinee their exits peak in the morning and entrances peak in the afternoon and that some stations are home stations since their
entrances peak in the morning and exits peak in the afternoon. Some stations are just busy all the time. Hover over a stop to
see where it on the map on the left. Click a stop to show a detailed heatmap below.
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Get Feedback



Done?



A Few More Things...

— Respond to feedback

— Cross-browser and mobile testing
— Your commute

— Web hosting

— Marketing



Size shows turnstile entries on average day
o500 ©10,000 (19,400 people per day

Line width shows turnstile entries at a station

50 ——* 100 people per minute

Color shows delay

_ | —

20% faster on time 40% slowerthan normal

Gray bars show entries to all stations

I — e _
0 390 780 1060 people per minute

Color shows average entrances/exits

. | —
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Entrances and Exits per Station during February 2014
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Visualizing MBTA Data

Visualizing MBTA Data

P Lot







Kendall/MIT to South Station

@ Trip Duration and Time Between Trains On All Weekdays

. transit time
2=, middie 80%

@
Trip duration (min)
&

e @ ®
KendallMIT to South Station

25

Minutes between trains
8

30
Bam 8am 10am 12pm 2pm 4pm Gom Bom 10om 12am

At 5:30 pm trains leave every 1 to 6 minutes from Kendall/MIT going to South Station. The trip takes between 10
and 17 minutes. The shortest time from when you walk into Kendall/MIT until you walk out of South Station is 10
minutes but it can be as long as 23 minutes. Usually it takes about 15 minutes including wait and transit time.

Drag from a starting station to an ending station to see
how long the trip takes over time in the chart.



Kendall/MIT to South Station

® Trip Duration and Time Between Trains On All Weekdays
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At 5:30 pm trains leave every 1 to 6 minutes from Kendall/MIT going to South Station. The trip takes between 10
and 17 minutes. The shortest time from when you walk into Kendall/MIT until you walk out of South Station is 10
minutes but it can be as long as 23 minutes. Usually it takes about 15 minutes including wait and transit time.

Drag from a starting station to an ending station to see
how long the trip takes over time in the chart.



GitHub Pages

git push origin master ——# http://mbtaviz.github.io
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Visualizing MBTA Data Right now

An interactive exploration of Boston's subway system 8 "
e &) AddThis
» * >
.
O star 219 [FIEETY{62¢| W Tweet| |2300| [EE] 420 active users on site

When shared, this is what will be included

Mike Barry ¢
o)

-
The card for your website will look a little something like this!
(&l Mike Barry
1
.
& 3

® B °
Visualizing MBTA Data
By Mike Barry @msb5014
An interactive exploration of ridership, congestion, and delay on Boston's subway
system.

Visualizing MBTA Data
An Interactive exploration of ridership, congestion, and delay on Boston's subway system
View on web
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. [OC] Exploring ridership, congestion, and delay in Boston's subway system

798 Q submitted 7 months ago by mbtaviz @xa
58 comments share pockst

~ An interactive exploration of Boston's subway system (mbtaviz.github.io)
311 points by mbtaviz 214 days ago | comments | save to pocket

Mike Barry ¥ Follow
@msb5014

A modern take on train visualizations, inspired by
@EdwardTufte and @worrydream mbtaviz.github.io
8:44 AM - 10 Jun 2014

Visualizing MBTA Data
Ani i of ridership, ion, and delay on Boston's.
subway system,

[ Mike Barry @msbs014
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58 comments share pockst

~ An interactive exploration of Boston's subway system (mbtaviz.github.io)

311 points by mbtaviz 214 days ago | comments | save to pocket

Mike Barry ¥ Follow
@msb5014

A modern take on train visualizations, inspired by
@EdwardTufte and @worrydream mbtaviz.github.io

8:44 AM - 10 Jun 2014

Visualizing MBTA Data

Ani i of ridership, and delay on Boston's
subway system,

[ Mike Barry @msbs014

173 RETWEETS 176 FAVORITES « 23K

. [OC] Exploring ridership, congestion, and delay in Boston's subway system
submitted 7 months ago by mbtaviz @xa

*3 Pat Barry @palbarry « Jun 10
@msb5014 Very impressive!
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. [OC] Exploring ridership, congestion, and delay in Boston's subway system

798 -\7' submitted 7 months ago by mbtaviz @ xa
& ' 58 comments share pocket

~ An interactive exploration of Boston's subway system (mbtaviz.github.io)
311 points by mbtaviz 214 days ago | comments | save to pocket

Mike Bostock “mbostock - Edward Tufte @EdwardTufte - Jun 10
@msb5014 Beautiful work! Graphical timetables once done by hand,
big collection+ET NJTransit project:
® View conversation edwardtufte.com/bboard/q-and-a...
. «  Now new github!

mbtaviz.github.io
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) Mike Barry ¥ Follow
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A modern take on train visualizations, inspired by

@EdwardTufte and @worrydream mbtaviz.github.io
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Visualize All the Things

— All the free tools you need are at your fingertips
— Focus on answering questions

— Learn from the best

— Find your tools and stick with them



Backround images adapted from these sources

STS-135 Atlantis rollout 1 By NASA/Kim Shiflett [Public domain], via Wikimedia Common
Montinari Milano By André Karwath aka Aka (Own work) [CC BY-SA 2.5 (http://crea m s/by-sa/2.5)],

Open Book Policy (5914169915). By Alex Proimos from Sydney, Australia (Open Boo Polmy Uploadec russavia) [CC B’
MBTA Red Line train departing Quincy Adams station. By Ben Schumin (Own work) {CC BY- ] p //creativecommon!

Repro Smoking Spaceman Robot — Ha Ha Toy - Silver - In Actionl! By D J Shm (Own work) [CC BY SA 3.0 (http: //creatweco n: 2 2 tp:// WWW. 2 vleft/fdl html)], via Wikimedia
Commons. R <

Stipula fountain pen By Power_of_Words_by_Antonio_Litterio.] Jpg Antomo thterle derlvatlve work InverseHypercube (Power of W ds
via Wikimedia Commons. i £

BY-SA 3 0 (http //creatlvecommons org/licenses/by-sa/3.0)],



