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Proactive 
Policing

Show police presence
Engage with the 
community to learn 
their concerns
Analyze historical 
crime reports
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Neighborhood 
Comparison and Analysis
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Path Selection for 
Patrolling the Community
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Effects of Time
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HotSketch

Police units need a mobile 
system that allows them 
to view an updated 
analysis of crime hotspots 
based upon changing 
location and time
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HotSketch

Sketch-based approach 
for dynamic route 
planning
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HotSketch

Sketch-based approach 
for dynamic route 
planning
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HotSketch

Sketch-based approach 
for dynamic route 
planning
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HotSketch

Sketch-based approach 
for dynamic route 
planning
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HotSketch

Dynamic hotspot 
approach that takes time 
into account
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Hotspot Analysis

How to determine the relevance of an event that 
occurs at time xi given the current time and date xj?

1. We determine the difference between them, d, 
and a maximum allowable difference bandwidth 
h.

2. Given these parameters, we can use a kernel 
function k(d,h) to determine the relevance of all 
known events to the current time.

3. These relevance scores can then be used to 
create a heatmap of the spatial distribution of 
events on a map of an area.
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Hotspot Analysis
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Hotspot Analysis

𝑓 𝑥𝑖 , 𝑥𝑗 =
2

5
𝑘 𝑑𝑡 , ℎ𝑡 +

2

5
𝑘 𝑑𝑤 , ℎ𝑤 +

1

5
𝑘 𝑑𝑠 , ℎ𝑠

Weighted summation of kernels
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Time of Day kernel Day of Week kernel Season of Year kernel
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Panel: Relevance of Events by 
Kernel

Shows the distribution of 
events and the aggregated 
relevance of scores by 
kernel components

• Day of Week 
(xi = Friday)

• Hour of Day 
(xi = 11:30pm)

• Season of Year 
(xi = Early June)
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Demonstration
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Evaluation
Exploration of an officer patrol route using crime data for 
Atlanta, GA
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Atlanta (UCR) 
Crime Data
Violent
Aggravated Assault 17,500
Robbery-Pedestrian 13,364
Robbery-Residential 1,739
Robbery-Commercial 1,697
Rape 841
Homicide 519

Non-violent
Larceny-From Vehicle 69,611
Larceny-Non Vehicle 59,611
Burglary-Residence 40,400
Auto Theft 35,325
Burglary-Nonresidential 7,778
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Conclusions 
and Future Work

Initial work is promising, and evaluation in the field 
would provide ecological validation and allow us 
to identify future design requirements

Future work would include designing a version of 
HotSketch directed towards civilian needs for 
crime exploration within a community 
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