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First part: real-time prediction of crime in 
europeans city
Second part: policy planning

Goals:
● Lower rates of criminality
● Reduce spending on police

What we will do?



● Predict next event locations
○ Type of crime
○ Place of crime
○ Time of crime

● Criminal route after crime
○ Car chase

● Predict count of people in mass riots

No personal data is utilized in making these 
predictions

Crime prediction (simulation)



Predpol

● USA: Atlanta, LA, 
Richmond,  3+ city

● Richmond stat.
○ 21% drop in violent 

crime
○ 28% decrease in 

property crime
○ 50% drop in 

residential 
burglaries 

○ 34% decrease in 
vehicle theft



Policy planning (application)

● Macro: year planning
○ Allocation of resources
○ Multiple-year horizon

● Meso: month
○ Investigation
○ Gathering statistics

● Micro: real-time
○ Optimal route of patrolling (nearest to crime, 

minimize uncovered area)
○ Investigation while the trail is still warm
○ Car chase helping 



Simulation
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System conception
● Big data based
● Real-time 

human+machine 
decision making

● Complex system 
modelling

● Interdisciplinary: 
○ math
○ CS
○ sociology
○ criminology
○ urbanistic

● System effect



Sources of data
● Open data

○ City maps (OpenStreet maps, 
      Google maps)
○ Demographics information
○ Social media (twitter, ...)

● Administrative data
○ Real-time info about crimes
○ Crime statistics
○ Reports of crime in the past year

NO PERSONAL DATA UTILIZED FOR 
MAKE PREDICTION
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Crime prediction system (1/2)

● Divide city in small regions: Voronoi analysis, 
Geographic Analysis Machine; 

● Markov chain for approximate function of crime 
frequency in each block;

 conversion of crime statistics in frequency



Crime prediction system (2/2)

● Spatial ellipse for 
creating density 
map

● Switching MC 
state based on 
time and density 
map



Criminal route in chase

● Points - routes
● Edges - chance 

of selection 
● Markov chain 

model of road 
selection

● Frequency - 
from historical 
data

14.72%

78.94%

6.34%



Patrol route planning
● Agent-based approach 

to route and schedule 
problem

● Enumeration of route 
with heuristics

● Integrate map of  
scalar value under 
route

● Minimizing target 
function (functional)



Technical solution

● HPC cluster
● For headquarters

○ Web-based 
solution

○ Interactive 
table

○ Projectors
● For patrols

○ Android 
tablets with 
internet
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