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Environment Infrastructure

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

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

Optimization and Decision-support and new ways to interact with the

built environment.
Timescales: seconds to hours.

Interaction

Application Education, Training, Community Engagement
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CCHICAGD LAKESIDE DEVELOPMENT
‘CONCEPTUAL LAND USE AND PHASING STRATEGES

Site plan (zoning, phasing)

Computational
Models to anticipate
design impacts.
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Agent-Based Models to increase
temporal resolution, introduce
microeconomics and behavior.
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Chicago Human Activity Patterns: Weekday

Produced by: S. Jiang, J. Ferreira, M. Gonzalez (2011)
Data Source: CMAP Travel Tracker Data, 2008.
Reference: Jiang, S., J. Ferreira, and M. Gonzélez. 2012.

Clustering Daily Patterns of Human Activities in the City.
Data Mining and Knowledge Discovery. Volume 25, Number 3, Pages 478-510
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Calibrating and Validating requires

measured data.

THE CITY OF
CHICAGO
TECHNOLOGY
PLAN

13 Universities
Four science teams

ARCH/INASCH 6112
MODES/NETWORKS/INTERACTRATY
FALL

ERISAIC

Urban heat islands

pu

Initiative

Implement policies and
infrastructure to allow for urban
technology experimentation
The City will implement policies
and basic infrastructure that make
Chicago friendly to technology
experimentation, allowing Chicago
to become a global leader in
environmental sensing, spectrum
research, and wireless connectivity,
while enabling researchers to
develop solutions to city problems.

#Jobs #Savings #Services #STEM

Urban sensing—collecting and using data from
sensors in public urban spaces—is essential to the
next generation of data science. By implementing
access policies that respect individual privacy and
i ing basic i

with power/connectivity), Chicago will become
a leader in this emerging field. In addition,

locks to position itself at the forefront of advanced

Air quality B o wireless research and development
Pedestrian flow R (e e o These policies and infrastructure will ensble
Vehicle flow Board Nws b s WA g))) e i e ks o i
Climate boundary layer Ksiems, 8 coukt IncrseS§ kL) MOne spec
New interactions )
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Open Data 1.0 — data portals ‘ A ' . k
to enable Step one — Datgliazses Sensors  Video GPS  Social Media
visualization, mapping,
Correlatin S Carnegie Mellon University Bl T— *
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Sign in | Create Map | View Map | Help

Add Layers | Copy ||identify | Link | Print | Gazetteer About | . | Notes~ Google Earth | Street View

4 Overlays
Place Locations
Transportation
Health & Human Ecology
4 Socioty & Demographics
[_JIncome in Boston

& Winthrop
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Foreclosure Rate, January 2010
Percent White, 2000 (Census Tract)
High School Drop Out Rate (by Distric

Census 2010

Census 2000

American Community Survey (2005-2003)

Historic Maps

Local Projects
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Political Boundaries and Areas

Boston
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Robert J. Sampson and Daniel O’Brien, Harvard University
Boston Area Research Initiative




» 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

fal \/'\( >
Developing methods to “measure”
social/economic factors such as “neighborhood ; e
identity” or “access and mobility...” R
RC—_— Matt Gee, UChicago ...and to identify “neighborhoods” that are

e " Kate McGee, City of San Francisco “Similar” (control groups for evaluation).

Negative Impacts
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Background: Crime Prediction in Chicago (l':'irm‘s-’it' Mellon ifiliwrsily

o5 ¥ Since 2009, we have been working with the el :0 ege

Chicago Police Department (CPD) to predict and
prevent emerging clusters of violent crime.

Our new crime prediction methods have
been incorporated into our CrimeScan
software, run twice a day by CPD and used

Proactive (vs. reactive)

operationally for deployment of patrols. pOllcy — flndlng Ieading
indicators.
CrimeScan: Cluster Detection Results: Exploratory Analysis

We aggregate daily counts for each leading indicator at the

g T ——T— T
block level, and search for clusters of nearby blocks with g h
recent counts that are significantly higher than expected. z !
g o
Imagine moving a circular window around the city, ¥ B-HL ‘\'
allowing the center, radius, and temporal duration to vary. 2., J -
2
Is there any spatial window and duration T A e et g aa et
such that counts have been significantly : ' PP sty T R e o vt o
higher than expected for the last T days?
Time series of Considering all subsets of census tracts within each of the 77 neighborhoods
past counts. Actual counts of Chicago, 28 different potential predictors, and a 1-week lag, we found a
. * of last 3 days correlation of r =.786 between violent crime and a subset of 12 leading
* 08", o Expected counts indicators, for 10 census tracts in the West Englewood neighborhood.
""" of last 3 days

Total run time for all 77 neighborhoods was 2.1 hours.

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)

Garbage Cart Black Inspection No Building Permit &  Restaurant Complaint  Animal Abandoned

/ d c Violations  Bulk Pickup Water Quality
Sanitation Code Building Missing Lid/Grate Unwanted Animal Sewer Odor/Bad Odor
Violation Sewer Cave In Block Party Request Blue Recycling Cart Dead Bird
Building Violation Inspection Recycling Pick Up Animal Bite Animal In Trap
Stray Animal Garbage Pickup Nuisance Animals. Dumpster Task Force  Animal Business
Dead Animal Pick-Up  Debris Removal Animal - Inhumane Inspection Animal Fighting
Sewer Cleaning Fly Dumping Treatment Demolition inspection

Rodent Infestation

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

Black Market Cigarettes

EMERGENCY

Food Safety Inspections CLOSED
JULY 15, 2013

WE APOLOGIZE
Critical violation found in prior inspections FOR ANY
Sanitation code complaints through 311 VENIENCES.
Rodent sighting reported through 311 INCON E, E P
Request for garbage carts (per-ward)
. . Three-day moving avg of high temp before the inspection
Tom Schenk, City of Chicago Type of facility (e.g., restaurant versus grocery store)




Improving Communities through Data-
Daa Sconcefor Sl Good Driven Land Banks 8 CHICAGO|
Sophia Alice,

van Misshula, Skyler Whorton, and Tom Plagge
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The idea, Rayid Ghani recalled, grew out
experience speaking to computer
telite sehools like.
tanford and the
University of Chicago. President Obama
had just won his re-eloction bid last fal,
And Mr. Ghani, chief scieatist for the
campaign, wasion a kind of explanatory

victory tour, describing how cuting-cdge
data analysis and computing tools gave its
side an edge.

For Mr. Ghani, the Obama campaiga
how those tools

r of Data Hacking Social

peop)

And beyond politics,
host of social challenges in health care, ed:

d

fields
beyand the well-known commercial ones, like search, social networks and

 werea

where their skills could be put to good use,
groups and local povernments.
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