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Introduction to Urban Computing
CS 5834

Catalog Description

Computational approaches to address urban challenges; sensor network testbeds; algorithms for
storing, processing, and mining data from urban settings; communicating patterns to decision
makers; special focus on epidemiology, sustainability, transportation, social science, urban
economics; case studies with applications. Pre: Graduate Standing (3H, 3C).

Course Number: 5834

ADP TITLE: Intro Urban Computing

Learning Objectives

Having successfully completed this course, students will be able to:

¢ Define computational approaches to urban problems using the methods of data science.
Implement algorithms to analyze data from urban sensor networks.
Develop network science models to pose and study optimization problems in epidemiology,
sustainability, transportation.

e Develop statistical data mining approaches to pose and study design problems in social
science and urban economics.

e Communicate patterns inferred from data analysis to urban practitioners.

Justification

Urban computing is defined as the process of acquisition, integration, and analysis of large
heterogeneous data generated by a diversity of sources in urban settings, such as sensors, devices,
vehicles, buildings, and humans, to tackle the major issues that cities face, e.g. air pollution,
increased energy consumption, rapid disease spread among dense populations, and traffic
congestion. CS 5834 will introduce students to this cutting edge area and the entire lifecycle of
formulating urban computing problems, gathering data from urban settings, analyzing data using the
methods of network science and data mining, visualizing the results, and most importantly
communicating inferences to the end-users, i.e., urban practitioners.

Graduate credit is required for this course. Students will apply advanced, extensive, and in-depth
knowledge that builds on undergraduate learning with analysis of urban data for graduate research.
Students will develop the ability to analyze and investigate urban computing problems independently
using the methods of data science, and to deepen their scholarly development in analyzing city-scale
datasets and in communicating results.

Prerequisites and Corequisites

Graduate Standing.

Texts and Special Teaching Aids

Required:



Zheng, Yu, Capra, Licia, Wolfson, Ouri and Yang, Hai, Urban Computing: Concepts,
Methodologies, and Applications, ACM Transactions on Intelligent Systems and Technology, Vol.
5, No. 3, Sep 2014.

Reference papers from the ACM SIGKDD Workshops on Urban Computing.

Recommended Textbooks:
Batty, Michael, THE NEW SCIENCE OF CITIES. MIT Press, 2013, 520.

Batty, Michael. CITIES AND COMPLEXITY: UNDERSTANDING CITIES WITH CELLULAR
AUTOMATA, AGENT-BASED MODELS, AND FRACTALS. MIT Press, 2007, 592.

V1. Syllabus
Percent of Course
1. Introduction to Urban Computing 10
a. Urban sensor networks
b. Urban data characteristics
c. Design and optimization problems in urban settings
2. Network science topics 10
Node, edge, and path properties
Degree distributions
Connectivity and centrality
Random graph models
Community detection
Dynamical processes on networks
3. Data mining topics 10
a. Graph mining techniques
b. Spatial and spatio-temporal data mining algorithms
c¢. Communicating patterns to decision makers

Mo ao o

4. How urbanization affects disease spread 20
a. Compartmental models
b. Cascades

¢. Complex contagion models
d. Surveillance and forecasting
5. How urbanization affects energy usage 20
a. Energy analytics
b. Energy disaggregation
c. Demand response modeling
6. Urban congestion and pollution 20
a. Modeling human mobility
b. Modeling air and climate patterns
7. Other topics 10
a. Societal sentiment analysis
b. Crime
c. Urban economic analysis for planning
d. Ethical issues

TOTAL 100
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February 25, 2016

Dear Graduate Curriculum Committee,

The Department of Computer Science is in support of the establishment of a new course, CS 5834: Introduction to
Urban Computing, which will be offered by faculty within the Department of Computer Science. This new course
will serve as a core course for the proposed graduate certificate in Urban Computing. Students can enroll in this
new course that is offered by our department, and no new resourges are needed to support the course,

Sincerely.
Calvin l. Ribbens

Professor and Department Head
Department of Computer Science

- Invent the Future
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