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Charlie Catlett, Director
Senior Fellow, Computation Institute of the University of Chicago and Argonne National Laboratory

Senior Computer Scientist, Argonne National Laboratory

Application

Environment Infrastructure People

Planning and 
Design

Proactive Policy 
and Intervention

Optimization and 
Interaction

Science-based design and planning.
Timescales: years to decades.

Evidence-based measurement and predictive analytics.
Timescales: hours to months.

Decision-support and new ways to interact with the 
built environment.
Timescales: seconds to hours.

Education, Training, Community Engagement
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Transportation Infrastructure Project 1

Agent-Based Models to increase 
temporal resolution, introduce 

microeconomics and behavior. 
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Produced by: S. Jiang, J. Ferreira, M. Gonzalez (2011)
Data Source: CMAP Travel Tracker Data, 2008.
Reference: Jiang, S., J. Ferreira, and M. González. 2012.
Clustering Daily Patterns of Human Activities in the City. 
Data Mining and Knowledge Discovery. Volume 25, Number 3, Pages 478-510

Chicago Human Activity Patterns: Weekday

Calibrating and Validating requires 
measured data.

Urban heat islands
Air quality
Pedestrian flow
Vehicle flow
Climate boundary layer
New interactions ...

13 Universities
Four science teams

High-frequency phenomena require new 
sources of measured data.
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City 
Databases

Sensors Video GPS Social Media

Open Data 1.0 – data portals 
to enable step one –
visualization, mapping, 
correlating….

Robert J. Sampson and Daniel O’Brien, Harvard University
Boston Area Research Initiative
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Metrics Generated from 53 Datasets

• Built Environment
• Neighborhood Assets
• Housing and Rental Prices
• Building-level Energy Use
• Solar installations
• Renewables generation
• Longitudinal Surveys
• Employment records
• Waste tonnage by block
• Transportation
• Traffic density
• Air quality
• Emissions

Matt Gee, UChicago
Kate McGee, City of San Francisco

Developing methods to “measure” 
social/economic factors such as “neighborhood 
identity” or “access and mobility…”

...and to identify “neighborhoods” that are 
“similar” (control groups for evaluation).

Lowers property value

Crime

Lost taxes

Unknown owner

Unpaid bills

Contaminated land

Negative ImpactsNegative Impacts

Legal ObstaclesLegal Obstacles

Guiding IndicatorsGuiding Indicators

Housing stability

Affordability

Vacancy

Matt Gee, UChicago

Chicago –
optimize 

investments 
in vacant 
property.

Memphis–
optimize 

investments in 
infrastructure.



4/7/2014

6

Daniel B. Neill (Carnegie Melon University - Event and Pattern Detection Laboratory), 
Brett Goldstein (fmr Chicago CIO/CDO; Fellow, Harris School of Public Policy, Computation Institute, UChicago)

Proactive (vs. reactive) 
policy – finding leading 

indicators.

Rodent Infestation

Critical violation found in prior inspections
Sanitation code complaints through 311
Rodent sighting reported through 311
Request for garbage carts (per-ward)
Three-day moving avg of high temp before the inspection
Type of facility (e.g., restaurant versus grocery store)

Food Safety Inspections

Black Market Cigarettes

Liquor license (decreased likelihood)
Low-risk v. high-risk gas station (both less likely than non-gas station)
Tobacco license
Neighborhood
Common names (e.g., Tom's market) in store name

Tom Schenk, City of Chicago
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