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CS171- Visualization




Project Proposal- Background and Motivation

Early on we decided to do something related to transportation. Jack Birger works at a transportation consulting
company and had the idea of using real-time bus data through the OneBusAway application and MTABustime. We
explored ideas of combining MTA data with weather and crime data, but struggled to come up with specific questions
that the data, and subsequent visualizations would answer. Therefore, we began to explore new datasets, looking for
ways to combine interesting aspects of transportation with data from another source. We sought data that has both an
excitement factor and that could be utilized to answer meaningful questions. Along the way we came across a very cool
visualization that juxtaposes the London Tube system with second languages spoken, uncovering insights into the
cultural fabric of the city. We think it would be interesting to apply a similar approach: using MBTA locations as a basis
for Yelp data to explore metro Boston and its culture by mapping the constellation of restaurants within walking distance
of train stops by ethnic category. Utilizing this data we aim to expose the clustering of restaurant categories (Italian,

Vietnamese, etc) around particular MBTA stops.


http://bustime.mta.info/
http://vis.oobrien.com/tube/#tongues
http://vis.oobrien.com/tube/#tongues
http://vis.oobrien.com/tube/#tongues

Project Ideation

Initially, we were very interested in the benefits and drawbacks of public transportation. We considered a routing task
dealing with peaks of public transport and how fast you could get to a certain location at a given time, utilizing some
predictive analytics. Since we had just been dealing with Snowpocalypse, we were considering incorporating weather

data as well, but there wasn’t a clear story and outline of how we could tackle this task in a couple weeks time.

US Climate Data

National Weather Service Forecast



http://www.usclimatedata.com/climate/boston/massachusetts/united-states/usma0046
http://www.usclimatedata.com/climate/boston/massachusetts/united-states/usma0046
http://www.weather.gov/climate/index.php?wfo=box
http://www.weather.gov/climate/index.php?wfo=box

Project Ideation

Sarah’s coworker had demonstrated some simple ggplot features in R with mapping Boston crime data, and it led us to

consider what factors persuade and dissuade us to go to a certain neighborhood for food/activities

Boston Crime Data
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https://data.cityofboston.gov/Public-Safety/Crime-Incident-Reports/7cdf-6fgx
https://data.cityofboston.gov/Public-Safety/Crime-Incident-Reports/7cdf-6fgx

Project Ideation

We really wanted a solid data source that could tell us a story about Boston and its surrounding neighborhoods, and

drew upon a lot of different sources and existing visualizations for inspiration.
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Project Ideation

Ultimately decided there are a lot of tools
out there that exist to help plan and
predict trips, and we wanted to
understand more about the mapping of
culture. We decided to utilize the existing
tools and information that Yelp provides
us to look into the makings and patterns
of neighborhoods defined by the MBTA.
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Project Proposal- Project Objectives

Primary question:

What cultural patterns exist around metro Boston that can be exposed through the visualization of restaurant clusters

located near MBTA train stops?

Secondary questions:

Which filters can aid in seeing these patterns? Which filters are most accessible and necessary for restaurant goers?
At a practical level, Which filters can aid in selecting a restaurant near a particular stop?

Learn and Accomplish:

We are eager to provide a novel method for the exploration of food and culture around the city of Boston. We hope to
allow users to gain new insights into cultural patterns as they relate to the combination of food and culture in relation to

public transportation and settlement patterns in the metro area.



Project Proposal- Data

Primary data sources:

Yelp:
Link: https://www.yelp.com/developers
Format: JSON

Sample Data:

{ u'categories': [ [u'American (New)', u'newamerican'],[u'Pizza', u'pizza'],[u'Cocktail Bars', u'cocktailbars']],
u'display_phone': u'+1-617-500-3055',u'id': u'russell-house-tavern-cambridge',u'image_url': u'http://s3-mediad.fl.yelpassets.
com/bphoto/M7YViqqBZM7P143JSocI1Q/ms.jpg" ,u'is_claimed': True,u'is_closed': False,u'location': { u'address': [u'l4 JFK St'],
u'city': u'Cambridge',u'coordinate’: { u'latitude': 42.373122,u'longitude’: -71.119703},u'country_code': u'US',
u'display_address': [ u'l4 JFK St',u'Harvard Square',u'Cambridge, MA 02138'],u'geo_accuracy': 9.5,u'neighborhoods': [u'Harvard
Square'],u'postal_code': u'@2138',u'state_code': u'MA'},



Project Proposal- Data Processing

Yelp data vis will require multiple requests because Yelp’s API limits search results to 20 per query. Also, requests of
different types will need their data stitched together. Data will need to be collected and transformed into objects
containing lat/long, categories, and ratings. We will be exploring two paths to deliver this data: (1) getting the data real-
time from yelp via their API and (2) programatically collecting their data, decomposing, and storing it in a RDBMS so
that it can then be recomposed and sent to the client via a lightweight REST server (such as Django REST Framework)

as needed.



Project Proposal- Visualization

The primary display will be a stylized map of the MBTA train system in metro Boston. Users will be able to see the
density of the categories of restaurants (American, Chinese, etc) that make up the majority at each stop (if there was a
stop in the North End it would be Italian, for example) or filter to see the prevalence of a particular category across the

system (show density of Viethamese across the system).



Project Proposal- Features

Must-Have Features

e  Ability to layout stylized MBTA train map
e Ability to place relevant Yelp data around each of the T stops

e Ability to filter Yelp data by several criteria (such as category and rating)

Optional Features

e Ability to compare multiple T stops in different filters.

e Adjust size of the MBTA stops to reflect the total number of restaurants at a given stop.

e Adjust size of the MBTA stops to reflect average cost or ratings across restaurants at a given stop.
e Provide MBTA service alerts/status that pertain to the location.

e Ability to add MBTA real time data



Project Proposal- Sketches
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Project Proposal- Project Schedule

April 3-6: To layout an outline/stub for the entire visualization. This will allow us to have a plan for how everything will

interact and work together. This portion will be a collaborate effort by the team.

April 6-15: Once the outline is complete, we will divide different portions and views to different individuals. We will work

on these primarily independently, but will use each other as resources if we get stuck or for any other purposes.
April 15-17: Combine individual portions to create a working prototype. Reformat process book if necessary.

April 17 Milestone 1: Complete data acquisition, have data structure ready. Create working prototype. Turn in process

book.
April 17-30: Update user interface with additional filters and seamlessly combine each individual part.

April 30-May 3: Complete the process book, create screencast, put finishing touches on website.



TF Feedback

e  Storytelling
o make sure we have a clear question that we solve
o  Can either be done by a longer page with text between visualizations, or a walkthrough on one page
o Filters
o think about search radius, how to implement
o Maybe add a google map?
e Interaction + linking
o finalize what other information we need in our visualization and MBTA map
o  Solidify a layout of website and how views interact with each other
e Data
o No need for real time updates, use a static dataset and aggregate via D3/Javascript

e For milestone, possible to just start with 1 T stop for proof of concept



Data Setup

Christian secured data through both Yelp and MBTA APIs. In order to convert the data provided into a usable format,
he had to use XHR, set up the database, and set up REST server with endpoints for accessing the data. He found that
converting the data from a .txt to JSON format yields more than 1.5Gb per day sampled, and we needed to serve and
load this data JIT to avoid massive lag. Another approach to create a manageable data set was to filter the data for

specific elements as seen below.
Transformed data:

{
data structure for top view (for each T stop): "rating": 5.0
[ "review_count": 13
{x:int "name": "The Table At Season
?i/n:em'tattr To Taste"
id - iﬁt "stop_id": 101
total_restaurants : int "latitude”: 42.3983409
1, "longitude": -71.1310318
] "line": ["red"]

"categories": ["American (New)",
Breakfast & Brunch"]

}



Data Setup

- VPS created via digitalocean

- 1P:45.55.178.178

- URL: gaslight.grav.io
- Configure DNS of new VPS

- $ping gaslight.grav.io

- PING gaslight.grav.io (45.55.178.178): 56 data bytes

- 64 bytes from 45.55.178.178: icmp_seq=0 ttI=56 time=19.530 ms
- Install and configure tech stack

- Nginx

- Bootstrap



Front End Setup

Scale Circles By: ( Stop 4 ) Display Line:( None %)

- Loads data, SVG T Stops

- Filters
- by MBTA line
- by average rating
- by number of restaurants




SVG Setup

stops = [ > I 4
{ '"location': 'alewife station, cambrige, m', 'line': 'red', 'stop_id': 1}, S H %
{ 'location’: 'davis square, cambrige, m', ‘line': ‘red', 'stop_id': 2 }, 5 4
{ 'location': 'porter square, cambrige, m', ‘line': 'red', 'stop_id': 3}, W 4 Y
{ '"location': 'harvard square, cambrige, m', ‘line': 'red', 'stop_id': 4 }, A ’ 4
{ 'location’: 'central square, cambrige, ma', ‘line': 'red', 'stop_id': 5}, S N N Q 0
{ 'location’: 'kendall square, cambrige, ma', ‘line': 'red', 'stop_id': &}, 4 R A < 4
] o, 4 e, o N o ,\‘0
{ 4 ) 4 o, H . >
“rating": 5.8, S V< 5 .
"name": "The Table At Season To Taste”, Ve ol g g
"longitude™: -71.1318318, Y 4 4 4 H
"stop_id": 1, o & . H
"latitude": 42.3983a83, 4

"line™: "red",
"categories”: [“american (New) ", "Breakfast & Brunch")]
i

o &8 0 o o



Metadata to Create Circles on the SVG

We decided the best way to visualize meaningful data on the svg mbta map was to create circles over the svg and then
manipulate those circles as needed. In order to do this, we needed to manually collect data that related the locations of
each stop in the svg to the yelp data. We did this by creating a metafile that had an array of objects. Each object
represented key information to track the stop:

{"stop_id":104, "station":"Harvard Square Station", "line":["red"], "x":863, "y":418}

We were able to loop through this metadata file (mbta_metadata.json), creating circles over each stop and binding the
following information:

e N

Assigned the x/y location based on“x” and “y
Assigned an “id” to each circle to enable easy identification/selection of a given stop based on “station”
Assigned a “class” to each circle to enable easy identification/selection of a given line “line”

Assigned a stop_id that is used to map the Yelp data to circle elements.



Circles Plotted on SVG

Practice uploading an SVG
«cale Circles By: |Stop | Display Line:|None 3|




Creating Initial Filters and Views

To begin we only used the data for the redline to simplify our proof of concept - although we can easily and will expand
to the full mbta dataset. The next goal was to prove that we could manipulate the data and create an initial visualization.
To do this we created a function that would loop through our yelp dataset and calculate the total number of restaurants
for each stop and the average rating across that total of restaurants per stop. These totals were stored in an array of
objects that stored the aggregate information for each stop. From there we simply scaled the radius of the correlating
circles based on these rankings.

STOPS AVERAGE RATING

Practice uploading an SVG
sale Gicles By: (Avg.Astng ¥ Disply Line Nore ¥




Highlight Individual Lines

A simple addition we wanted to add for this milestone was to show that we could highlight individual the view for

individual lines. This ability enables the user to reduce the complexity of the map, dig into the visualization and make
more interesting conclusions.

Practice uploading an SVG
:ale Circles By: |Stop +| Display Line: | Green %/

Image Highlights the
Green Line



Next Steps for Map View

For this map view there are some additions that we plan to incorporate in the upcoming days. We would like to add the
ability to scale the stops based on category of restaurant. This gives the user the ability to make much greater
conclusions.

The user will be able to answer theoretical questions such as:

“What stop in the mbta has the most options for quality Chinese food?”
“If I want to stay on redline what location has the most number of high ranking sushi restaurants?”

Additionally the user might be able to make conclusions about why these locations are ranked the way they are and if
these patterns indicate any cultural relationships within the MBTA.

We also discussed adding slider that could change the walking distance length additionally filtering the data.



- Add at least 2 linked interactions
- get the main image situated in Bootstrap
- Create walkthrough feature

- Nail down the story we want to tell by iterating through data and filters



Circle Packing breakdown of stop data Circle Packing
Filter and represent size by:

Circle Level 1: Stop:
Circle Level 2: Category
Circle Level 3: Data Circle Size:

e #reviews
e distance
e ratings




Next Steps- potential view

Main View: Drill Down View:

MBTA Stop sized by (filters): Select a stop to get information on

-- Total number of restaurants (default view) o -- Food Category breakdown (default)
-- Restaurant cost d 4 -- Ratings Breakdown
-- Category Type P -- Cost Breakdown
-- Yelp Rating 4
MBTA stops colored by top food category y
(Italian, American, etc.) y
L)
L)
a
a
]
.
.
g HARVARD SQUARE

® 00 & 0 o

[1.00 x 8.50 in




Design Evolution

Exploring Boston Food by MBTA m e o Interface:

Scale Circles By: stop [2) Display Line: None ) Added Bootstrap
- Created containers for content
- Title/Nav
- Main Content
- Right Rail for Options
- Added jQuery and Chosen.js
- Created toggled view for map and
circle packing divs



Design Evolution

Exploring Boston Food by MBTA m Apout  Contact Da ta

Scale Circles By:\/ Stop + | Display Line: | All ) }Categow Filter: \ All Categories v

- Applied dataset complete with all stop
information to visualization

- Added total reviews as option to scale
circles

- Added ability to select a single
category for viewing count, avg rating,
total reviews

- Wrangled data so that it follows circle
packing layout

- Switched from location to lat/long for
station information

- Added URL and distance paramaters
to data

- Reduced dataset from 32 mb to 7.3
mb



Design Evolution

xploring Boston Food by META 0 e Design Decisions/Discussions
o ) - How to best display complex data with
) , welw max data:ink ratio
R / Categor: Aicagaios ) - What opacity do we want MBTA svg to

Hynes Convention Center

/ be able to focus most on circles and
scaling
- How big to make circles and other
components relative to each other
- How do we want to display circle
packing? Is it too small if we have it to
the side? Tab instead?




Milestone Check-in

- Biggest Concern: Make an infographic/visualization, not an app. Figure out a way to tell a compelling
story. Our ideas:
- 2 views: a yelp mapping + scatterplot circle packing
find 4-5 scenarios that are interesting from the data
- Disproportionate amount of BBQ restaurants in the middle of Boston, but reviews are
coming mainly in universities
Visual overview for each stop- Heat maps for yelp reviews
Settlement patterns
Circle packing of restaurants around universities, landmarks, chains, etc
- more hotdogs near Fenway?
- what restaurants are most offered near tourist locations?



Design Inspiration

Entrances and EXIts per Station during February 2014

Station Avg. Weekday Avg. Weekend Avg. Turnstile Entries per day
° Gam 12pm pm gam 12pm 6om H H H H
3 oHarvar e 19,400 Idea to display information using
pe @ South Station L b o 19,100 .
° @ ® Downtown Crossing - - 16,900 b h r't t I k t m It pI
0 oO ° o ®Park Street l— - 13,900 a barcha O 100K a ultple
° o ®North Station L L 13,600 .
OO . (o) - ¢ ®Central Square L e 13,600 encodlngs at Once
e o O o ®Back Bay B ™™ = 13,600
@ o o ®Kendall Square - 12,800
@ o0 ®Forest Hills - 11,200 - t t I t f t t
) eDavie Squere -3 10600 Otal count or restaurants
o o ° ® ®State Street -y 9,800
-
o ® ::::Iden Center = ; 9,100 pe r Sto p
o ymarket 8,900
o e ° ®Charles MGH = 8,900 h t f t ?
o b ° ®Ruggles B = 8,800 = ea |||ap O I'a |ngS H
o ° ®Maverick -l 8,400
p ° * ° ®Sullivan Square o 8,300
° ° ® Alewife b A 8,200
®Government Center - 7,700
Size shows turnstile entries on average day ®Porter Square il 7,400
®JFK/U Mass | e 7,000
°500 ©10,000 O19,400 people per day ® Ashmont - 6,900
Each circle above and row in the table represent a station, hover ®Quincy Center - 6,500
over one to highlight the other. Next to each station are heatmaps @ Airport 5,600
showing entrances and exits to each station per-hour for ®Wellington il 5,500
kdays and ds/h ®Chinatown w ™ 5,400
®Mass Ave I = 5,300
®Tufts Medical Center - 5,100
®North Quincy ol 5,000
® Andrew Square = 4,900
®Wonderland - 4,800
@ Jackson Square il 4,700
®0ak Grove - 4,600



Design Evolution- MBTA Vis

Exploring Boston Food by MBTA GCUC  About  Contact

Scenarios:
° e}
\ y - N
4 Title:

° Lorem ipsum dolor sit amet, consectetur
( . - adipiscing elit. Nam mattis leo sed dui
o fermentum tempus. Morbi id eros elit.
o o o) ) Pellentesque dictum nunc vitae maximus
o () () o) dignissim. Morbi pretium, quam id auctor
° ® ® scelerisque, erat mi iaculis ante, eu pulvinar
(o} o) o © o ante nisl id orci.

(©) o o ©
o o o © . .
© V4 My e Details:
® o

stop_name I

o) 4 o stop_name [

o stop_name [
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(o) o (o) stop_name T T
| S—]
e
=
==
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=

o o stop_name

o o stop_name

o o © stop_name

o o stop_name
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o ° © stop_name

‘ Filters:
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Option:
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Design Evolution- MBTA Vis

Largest circles represent: o) 10

(o} (o}
Restaurants i
Largest circles represent:
O i g O
(e} Restaurants
Reviews Total 320
— 59189 Total O O

(6] o o) (o]

oo0® o
[eXeJOX}

Reviews

Total Reviews: 59189
Total 59189

4861
Total number of restaurants within 89em of an MBTA stop: 320 ©



Design Evolution- Category Filter

Exploring Boston Food by MBTA
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Design Evolution- MBTA Stops

Exploring Boston Food by MBTA

Largest circle represents:

Restaurants
Total: 7651

Reviews

3ot Total: 912476

O 0 00 0 o

oco®o

O 00 0O O

m About Contact

Category:| All Categories v |

© State Station (483)

@ Government Center Station (419)
@ Downtown Crossing Station (386)
© Haymarket Station (372)
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Design Evolution- Circle Packing
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Exploring circle packing tool and functions

scatterplot of restaurants plotted by lat/long
ability to zoom in for more granular view
- encodes the circles by opacity and size to show
ratings and count of reviews
overview and legend for different choices of filters
circle packing shows category and/or rankings
plot/filter different universities and landmarks as a basis for
further exploration



Circle Packing- Scatterplot Vis
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Added multivariate circle exploration to show three variables at once:

- total number of restaurants (circle with stroke but no fill)
- total number of reviews (circle with fill, but no stroke)
- average review (color/tone of review circles)



Scatterplot Vis + View window

Scatterplot Vis
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Scatterplot Vis - View window

Scatterplot Vis
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Scatterplot Vis
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Scatterplot Vis- linked views
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Scatterplot Vis
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Scatterplot Vis
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Scatterplot Vis- radio buttons

Scatterplot Vis
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Implementation- Location and Reviews

1. Ability to view count of restaurants vs. reviews at a 500m radius around
any given MBTA stop

2. Ability to filter by category to view trends and disparities between each type
of cuisine

3. Ability to see count and distribution of ratings at each station



Implementation- Lat Long Scatterplot

Ability to see visual spatial plotting of restaurants in Greater Boston
Ability to see relational count of categories in any given selected space
Ability to view 1,2 as plotted with MBTA stops

Ability to view 1,2 as plotted with Starbucks and Dunkin Donuts locations
Ability to view 1,2 as plotted with selected Universities around the area.

S



Evaluation

Through our visualizations, we confirmed a lot of suspicions, but also learned a
lot about how the Boston restaurant scene is mapped throughout the city. We
explored a lot of different views with our visualizations and these are some of
our findings:

It was very clear where certain neighborhoods were largely influenced by
specific cultures (i.e. North End influenced by Italian food)

There were some surprising findings like the clustering of chicken wings
near Harvard Ave?

Disparities between location of restaurants and location of reviewers- lots
of Delis located downtown, but most reviewers lived in Coolidge Corner
Pizza is EVERYWHERE!

Starbucks are spread throughout Greater Boston, while Dunkin Donuts are
clustered together more around certain neighborhoods

A lot of restaurants are tagged “American’- what does that even mean?



Italian food centered largely in North End
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Chicken Wings near Harvard Ave?
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Delis downtown but reviewed by Coolidge Corner
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SO MUCH PIZZA!

Restaurants Within Walking Distance of an MBTA Stop
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Starbucks vs. Dunkin Donuts

Visualizing Restaurant Clusters
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Evaluation

Our visualization works to provide us a great understanding about cultures and
neighborhoods and allows a user to interact and explore for his or herself. Here
are some ways we could improve the visualizations:

Filter by distance dynamically rather than a static 500m that we determined
was ‘walking distance’

Provide additional information on scatterplot visualization- potentially
landmark view for tourists?

Add another layer of aggregation- Japanese, Korean, Chinese, Dumplings,
etc. all roll up into Asian?



