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Crime hotspots forecasting

❖ Goal:  Design a predictive model to identify high-risk "hot spots" in the near future 
based upon the historical neighborhood crime information of the potential hot region.

❖ Data: The call-for-service data provided by the Portland, Oregon Police Bureau 
(PPB) for a 5-year period from March 2012 through the end of December 2016

Understanding patterns in criminal activity allows for the prediction of future crime and 
enables police precincts to more effectively allocate officers to prevent or respond to 
incidents.



Calls-for-service (CFS) records
The CFS data-set includes location information (x_coordinate, y_coordinate), time information 
(occ_date) and class label (category). 



Hot Spots Map

Crime hotspot maps are a 
well-established tool for 
visualization of space–time 
crime patterns and can be 
used as a method for 
prediction of near-repeat 
crimes. 

Hot Spots Map of Portland　
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Spatio-Temporal Data
Variables of  call-for-services data

category occurrence date x coordinate y coordinate



Spatial Parameters
Map Size (Portland) : 138 x 163 cells　 Cell size 600*600 sq.ft



Spatio-Temporal Analysis

❖ Temporal Analysis: How to Identify the temporal influence?

❖ Spatial Analysis:How to use the spatial information?



Agenda
❖ Introduction to crime hotspots forecasting project

❖ Spatio-Temporal data analysis

❖ Potential Hot Cells Selection

❖ Proposed Model

❖ Experiments and Results

❖ Conclusion  and  Future  Work

❖ Acknowledgments



Potential Hot Cells Selection
Mobility of the hot spots:  How likely was it that the areas with the highest crime 
numbers would be the same month-to-month and year-to-year? If socioeconomic factors 
remain largely constant over the course of the data, it may be difficult for these patterns to 
change. 

The  3D  plot  to  present  the  ranking  of  the  
hottest  cells.  The two horizontal axes show 
the time index and cell index. The vertical axis 
shows  a  tiered  measure  of  crime  activity  
and  reports  whether  or  not  that cell-interval  
was  hot  (0)  or  not(1).  It  can  be  seen  the  
ranking  was  veryresistant to change.
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Proposed Model
❖ Temporal Analysis: Recurrent Neural Network

 



Proposed Model
❖ Spatio-Temporal Analysis: 

Spatio-Temporal  Neural  Networks

 



 Architect of  Spatio-Temporal  Neural  Networks (STNN)
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Spatio-Temporal  Neural  Network
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Hot Spot Forecasting Network
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Spatio-Temporal  Neural  Network
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Experiments and Results
❖ Comparisons with Three Options for the RNN Architecture

● Recurrent  Neural  Network  (RNN)  
● Long  Short-Term  Memory  (LSTM)  
● Gated  Recurrent  Unit  (GRU)  



Experiments and Results
❖  Comparisons with Traditional Classification Algorithms
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Conclusion

In this paper, we formulate the problem of crime forecasting as a space-time series 
prediction problem and implement a corresponding deep recurrent neural network with 
spatial influence embedding to estimate the crime level in the near future and show 
that it outperforms conventional machine learning algorithms and alternate choices of 
architecture. 
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