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Using Urban and Sports Data in 
Student Projects

Claudio T. Silva
Tandon School of Engineering

Center for Data Science
Center for Urban Science + Progress

Courant Institute for Mathematical Sciences
New York University

Joint work with Juliana Freire, Huy Vo, Harish Doraiswamy, Carlos Dietrich,
Fernando Chirigati, Theo Damoulas, Nivan Ferreira, Masayo Otta, Kien Pham, Jorge 

Poco, 
Luciano Barbosa, Marcos Vieira, Marcos Lage, Joao Comba, Luis Gustavo Nonato, Luc 

Wilson, Heidi Werner, Muchan Park, Jonathas Costa, and many others

Funded by grants/gifts from NSF, NASA, DOE, Moore and Sloan Foundations, 
MLB.com, DARPA, AT&T, NVIDIA, and IBM
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Modeling the Spread of 

Invasive SpeciesClimate Data Analysis

VisTrails — www.vistrails.org
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Urban Applications
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Data Science Applications - II 
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Infrastructure Environment People

Urban Applications
Sports Data Analytics

Data Science Applications - II 

Applications in these areas are attractive 
to students since data is closer to 
their interests and they can tap into their 
personal experiences 8



Urban Data

• Many data sets available
• Trend: cities are opening 

their data
• Study: 20 cities in North 

America, 9,000 data sets
• Investigated
– Nature of the data
– Opportunities for 

integration
[Barbosa et al., Big Data 2014]

https://github.com/ViDA-NYU/urban-data-study 9
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https://datahub.cusp.nyu.edu/
11

https://datahub.cusp.nyu.edu/


12



NYC Taxi Data

• It is relatively big: ~500k trips/day - several hundred 
million trips in 5 years

• … and relatively complex: 
– spatio-temporal: pick up + drop off
– trip attributes: e.g., distance traveled, cost, tip

• Many data slices to examine
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NYC Taxis

• Taxis are sensors that can provide unprecedented insight into city life: 
economic activity, human behavior, mobility patterns, …

“How the taxi fleet activity varies during weekdays?’’
“What is the average trip time from Midtown to the airports during 

weekdays?'’ 
“How was activity in Midtown affected during a presidential visit?'’
“How did the movement patterns change during Sandy?”
“Where are the popular night spots?”
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Exploring Urban Data: NYC Taxis

8-9am 9-10am 10-11am7-8am
15



Looking at NYC Taxi Records

https://github.com/ViDA-NYU/TaxiVis

[Ferreira et al., IEEE TVCG 2013] 16
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TaxiVis: Comparing Neighborhoods
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Time Exploration
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Dropoffs Before vs. After Work
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Night Life Saturday vs. Monday



A Taxi over 24 hours
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Student Course Projects
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https://www.nytimes.com/interactive/2016/12/21/upshot/Mapping-the-Shadows-of-New-York-City.html?mcubz=0

Projects with 3D data

[Ferreira et al., IEEE VAST 2015]
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https://wp.nyu.edu/sonyc/

Projects with other data modalities, 
e.g., sound
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Building a talent pipeline

Academic Partnerships

Year 3: Leading a Project
• Complete coursework
• Identify problem in business
• Scope and assess value
• Executed with junior member
• Defend project

Year 2: Communicating Results 
• Participate in 2 projects
• Continue course work
• Defend results

Year 1: Portfolio Assembly
• Enroll in MS program
• Participate in 2 projects

Junior Data 
Scientist Lead Data 

Scientist
Data 

Scientist
Senior Data 

Scientist

Development Program
• Support creation of 

undergraduate 
programs

• Blend academic rigor 
with industry 
application

• Integrate academic 
approach to 
development

Research and Senior Talent
• Senior data science talent 

generation
• Collaborative research 

opportunities

28



Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications – Q&A

Cláudio T. Silva, New York University
Professor of computer science

and engineering and data science

Sears Merritt, MassMutual Financial Group
Chief Data Scientist and head of

Data Science & Advanced Analytics at 
MassMutual Financial Group

29

http://www.nas.edu/EnvisioningDS


9/12/17 – Building Data Acumen

9/19/17 – Incorporating Real-World 
Applications

9/26/17 – Faculty Training and 
Curriculum Development

10/3/17 – Communication Skills and 
Teamwork

10/10/17 – Inter-Departmental 
Collaboration and Institutional 
Organization

10/17/17 – Ethics

10/24/17 – Assessment and Evaluation 
for Data Science Programs

11/7/17 – Diversity, Inclusion, and 
Increasing Participation

11/14/17 – Two-Year Colleges and 
Institutional Partnerships

Provide input and learn more 
about the study at 

www.nas.edu/EnvisioningDS  
30

(recording posted)

http://www.nas.edu/EnvisioningDS




9/12/17 – Building Data Acumen

9/19/17 – Incorporating Real-World 
Applications

9/26/17 – Faculty Training and 
Curriculum Development

10/3/17 – Communication Skills and 
Teamwork

10/10/17 – Inter-Departmental 
Collaboration and Institutional 
Organization

10/17/17 – Ethics

10/24/17 – Assessment and Evaluation 
for Data Science Programs

11/7/17 – Diversity, Inclusion, and 
Increasing Participation

11/14/17 – Two-Year Colleges and 
Institutional Partnerships

Provide input and learn more 
about the study at 

www.nas.edu/EnvisioningDS  
2

(recording posted)

http://www.nas.edu/EnvisioningDS


Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications

Cláudio T. Silva, New York University
Professor of computer science

and engineering and data science

Sears Merritt, MassMutual Financial Group
Chief Data Scientist and head of

Data Science & Advanced Analytics at 
MassMutual Financial Group

3

http://www.nas.edu/EnvisioningDS


Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications

Cláudio T. Silva, New York University
Professor of computer science

and engineering and data science

4

Using Urban and 
Sports Data in 

Student Projects

http://www.nas.edu/EnvisioningDS


Using Urban and Sports Data in 
Student Projects

Claudio T. Silva
Tandon School of Engineering

Center for Data Science
Center for Urban Science + Progress

Courant Institute for Mathematical Sciences
New York University

Joint work with Juliana Freire, Huy Vo, Harish Doraiswamy, Carlos Dietrich,
Fernando Chirigati, Theo Damoulas, Nivan Ferreira, Masayo Otta, Kien Pham, Jorge 

Poco, 
Luciano Barbosa, Marcos Vieira, Marcos Lage, Joao Comba, Luis Gustavo Nonato, Luc 

Wilson, Heidi Werner, Muchan Park, Jonathas Costa, and many others

Funded by grants/gifts from NSF, NASA, DOE, Moore and Sloan Foundations, 
MLB.com, DARPA, AT&T, NVIDIA, and IBM

5



Data Science Applications - I 
Modeling the Spread of 

Invasive SpeciesClimate Data Analysis

VisTrails — www.vistrails.org

6

http://www.vistrails.org


Infrastructure Environment People

Urban Applications
Sports Data Analytics

Data Science Applications - II 

7



Infrastructure Environment People

Urban Applications
Sports Data Analytics

Data Science Applications - II 

Applications in these areas are attractive 
to students since data is closer to 
their interests and they can tap into their 
personal experiences 8



Urban Data

• Many data sets available
• Trend: cities are opening 

their data
• Study: 20 cities in North 

America, 9,000 data sets
• Investigated
– Nature of the data
– Opportunities for 

integration
[Barbosa et al., Big Data 2014]

https://github.com/ViDA-NYU/urban-data-study 9

https://github.com/ViDA-NYU/urban-data-study


https://github.com/ViDA-NYU/urban-data-study 10

https://github.com/ViDA-NYU/urban-data-study


https://datahub.cusp.nyu.edu/
11

https://datahub.cusp.nyu.edu/


12



NYC Taxi Data

• It is relatively big: ~500k trips/day - several hundred 
million trips in 5 years

• … and relatively complex: 
– spatio-temporal: pick up + drop off
– trip attributes: e.g., distance traveled, cost, tip

• Many data slices to examine

13



NYC Taxis

• Taxis are sensors that can provide unprecedented insight into city life: 
economic activity, human behavior, mobility patterns, …

“How the taxi fleet activity varies during weekdays?’’
“What is the average trip time from Midtown to the airports during 

weekdays?'’ 
“How was activity in Midtown affected during a presidential visit?'’
“How did the movement patterns change during Sandy?”
“Where are the popular night spots?”

14



Exploring Urban Data: NYC Taxis

8-9am 9-10am 10-11am7-8am
15



Looking at NYC Taxi Records

https://github.com/ViDA-NYU/TaxiVis

[Ferreira et al., IEEE TVCG 2013] 16

https://github.com/ViDA-NYU/TaxiVis


TaxiVis: Comparing Neighborhoods

17



Time Exploration

18



Dropoffs Before vs. After Work

19



Night Life Saturday vs. Monday



A Taxi over 24 hours

https://serv.cusp.nyu.edu/files/hvo/cab_hired_empty.mp4 21

https://serv.cusp.nyu.edu/files/hvo/cab_hired_empty.mp4


Student Course Projects

22



https://www.nytimes.com/interactive/2016/12/21/upshot/Mapping-the-Shadows-of-New-York-City.html?mcubz=0

Projects with 3D data

[Ferreira et al., IEEE VAST 2015]

23

https://www.nytimes.com/interactive/2016/12/21/upshot/Mapping-the-Shadows-of-New-York-City.html?mcubz=0


https://wp.nyu.edu/sonyc/

Projects with other data modalities, 
e.g., sound

24

https://wp.nyu.edu/sonyc/


Thank you!

csilva@nyu.edu

25

mailto:csilva@nyu.edu


Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications

Cláudio T. Silva, New York University
Professor of computer science

and engineering and data science

26

Using Urban and 
Sports Data in 

Student Projects

Q&A

http://www.nas.edu/EnvisioningDS


Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications

Sears Merritt, MassMutual Financial Group
Chief Data Scientist and head of

Data Science & Advanced Analytics at 
MassMutual Financial Group

27

Building a talent pipeline 
through a strategic career 
development program & 

academic-industrial 
partnerships

http://www.nas.edu/EnvisioningDS


Building a talent pipeline

Academic Partnerships

Year 3: Leading a Project
• Complete coursework
• Identify problem in business
• Scope and assess value
• Executed with junior member
• Defend project

Year 2: Communicating Results 
• Participate in 2 projects
• Continue course work
• Defend results

Year 1: Portfolio Assembly
• Enroll in MS program
• Participate in 2 projects

Junior Data 
Scientist Lead Data 

Scientist
Data 

Scientist
Senior Data 

Scientist

Development Program
• Support creation of 

undergraduate 
programs

• Blend academic rigor 
with industry 
application

• Integrate academic 
approach to 
development

Research and Senior Talent
• Senior data science talent 

generation
• Collaborative research 

opportunities

28



Provide input and learn more about the study at www.nas.edu/EnvisioningDS  

Incorporating Real-World Applications – Q&A

Cláudio T. Silva, New York University
Professor of computer science

and engineering and data science

Sears Merritt, MassMutual Financial Group
Chief Data Scientist and head of

Data Science & Advanced Analytics at 
MassMutual Financial Group

29

http://www.nas.edu/EnvisioningDS


9/12/17 – Building Data Acumen

9/19/17 – Incorporating Real-World 
Applications

9/26/17 – Faculty Training and 
Curriculum Development

10/3/17 – Communication Skills and 
Teamwork

10/10/17 – Inter-Departmental 
Collaboration and Institutional 
Organization

10/17/17 – Ethics

10/24/17 – Assessment and Evaluation 
for Data Science Programs

11/7/17 – Diversity, Inclusion, and 
Increasing Participation

11/14/17 – Two-Year Colleges and 
Institutional Partnerships

Provide input and learn more 
about the study at 

www.nas.edu/EnvisioningDS  
30

(recording posted)

http://www.nas.edu/EnvisioningDS

