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HotSketch

Sketch-based approach
for dynamic route
planning
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Sketch-based approach
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Hotspot Analysis

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

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.



Hotspot Analysis

dz\’
k(d, h) = (“ﬁ)' as<h
0, d>h

Bisquare Kernel, h=3
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Hotspot Analysis

2 2 1
f(xix;) = gh(de, he) + Zk(dw, hy) + 2 k(ds, ho)

Weighted summation of kernels

Time of Day kernel Day of Week kernel Season of Year kernel
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Weighted Kernel Sums, h, =6 weeks, h, =2 days, i =3 hours
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Panel: Relevance of Events by
Kernel

Shows the distribution of
events and the aggregated
relevance of scores by ZZ@
kernel components A
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Demonstration



Evaluation

Exploration of an officer patrol route using crime data for
Atlanta, GA



Atlanta (UCR)
~_Crime Data

Violent ‘

o

" 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

L Burglary-Residence 40,400
Auto Theft 35,325
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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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