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Police Calls Near Intersections

South Allison Hill (Census Tract 213)
olice Calls Near Intersections
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Mental Maps
of the City

Forms of Boston

Images created from
composite of elements
discussed during verbal

interviews about the city : A
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Kevin Lynch, The Image of the City, 1960



Legibility Enhancement for InfoVis

Ingram, R., & Benford, S. (1995, October). Legibility enhancement for information visualisation. In Proceedings of the 6th conference on
Visualization'95 (p. 209). IEEE Computer Society.




Urban Simplification

Chang, R., Wessel, G., Kosara, R., Sauda, E., & Ribarsky, W. (2007). Legible cities: Focus-dependent multi-resolution visualization of urban
relationships. IEEE transactions on visualization and computer graphics, 13(6), 1169-1175.




Mental Maps of the City

Kevin Lynch, The Image of the City, 1960

Paths Edges Nodes Districts ~ Landmarks

Brantingham, P. L., & Brantingham, P. J. (1993). Nodes, paths and edges: Considerations on the complexity of crime and the physical

environment. Journal of Environmental Psychology, 13(1), 3-28.
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S * Strategic spots of intense
community focus

Junction of paths or
concentration of features
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Linear elements not used
for transportation

Boundaries that divide
one area from another




odes, Paths, and Edges
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g maps to analyze spatial
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UCR Crime
Data 2015

* Major Violent and
Non-Violent Crimes

e Collected for Atlanta
Baltimore, and

Chicago
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Lixel Size
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Mental Map Features

Nodes Edges
Churches Railroads
Schools Major Highways

Water Features

Haklay, M., & Weber, P. (2008). OpenStreetMap: User-generated street maps. IEEE Pervasive Computing, 7(4), 12-18.



Feature Effects for KDE

Nodes

Amplify nearby lixels, increasing
bandwidth



Baltimore
Nodes




Feature Effects for KDE

Edges

Dampen nearby lixels, increasing
length for path calculations
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Baltimore
Comparison

Largest disparity occurs N
with high mental map F e
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Chicago Comparison

Disparities exist on the edge between the
Loop and South Loop neighborhood

To the south, neighborhoods along the lake
and to the southwest along the highway also
have an increase, as well as the northern
neighborhoods around Goose Island




Conclusions

* We proposed a novel technique for
applying mental maps based on nodes,
paths, and edges to spatial data

* We provided preliminary findings from
the application of our technique to
property crime data in three US cities



Future Work

* Collect first-hand sketches and * Following the Cardiftf Model:
mental map data from citizens in =~ Work with health services,
Atlanta police, and local government in

 Work with local neighborhood Atlanta to prevent violence

leadership to analyze spatial data
in the context of mental maps
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