
Future Crime: Detection and Prevention
The Royal Institution

Mark Girolami

Chair of Statistics
Department of Mathematics
Imperial College London

&

The Alan Turing Institute

https://iconicmath.org/

07-05-2018
Mark Girolami (Imperial, ATI) Urban Structure 07-05-2018 1 / 11

https://iconicmath.org/


Royal Institution Question

Could an Artificial Intelligence Predict a Crime before it happens?

Require to be clear on what an ”Artificial Intelligence” actually happens to be at present

Artificial Intelligence research is no where near anything resembling intelligence

Unwarranted hype in the press with dire warnings of AI taking over - confusing & alarming

Stick with what we know: what is actually under the hood of current AI technologies ?

Google DeepMind AlphaGo - A Stunning Landmark Event

Monte Carlo Tree Search, Global Optimisation, Nonlinear Function Approximation, Statistical
Pattern Recognition, Dynamic Programming, Feature Engineering, Bayesian Statistics, High
Performance GPU Computing, very clever and effective Systems Engineering and Integration.

Applied Mathematics

Mathematical and Computational Statistical Sciences

Computing Sciences and Engineering
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The EPSRC ICONIC Research Programme

Inference, Computation, & Numerics providing Insights into Cities

A five year programme of research studying activity in cities - e.g. Criminal Activity

World leading teams from Imperial, Oxford, Manchester, and Strathclyde Universities

Developing mathematical, statistical, and computational approaches to future crime

Partnering with the Metropolitan Police, West Midlands Police, and Police Scotland

Providing valuable Data Driven Insights to activities in Urban Development and Evolution

Forward looking ”what if” scenarios, running evolution of urban activity forward in time

For criminal activity, what, where, when scenarios
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Looking Forward in Time - Plausible Scenarios

We need the forward evolution of configurations of activity in a spatial domain e.g. London
activity over a ten year period

Describe evolution by formal mathematical model using a Stochastic Differential Equation

dX

dt
= −∇V (X ) +

√
2γ−1 ◦ dB

dt
, X (0) = x ,

where V is a potential function. The SDE is interpreted in the Stratonovich sense.

V (X ) = −εα−1
N∑
i=1

Oi ln
M∑
j=1

exp(αXj − βcij)︸ ︷︷ ︸
Utility

+ εκ

M∑
j=1

exp(Xj)︸ ︷︷ ︸
Capacity

,

Can encapsulate socio-economic and criminological theories in a formal manner and use these
to study evolution of patterns of crime.
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The London Retail System

Figure: London retail structure for 2008 for international and metropolitan town centres. The locations
of retail zones and residential zones are red and blue, respectively. Sizes are in proportion to floorspace
and spending power, respectively. N = 625 and M = 49.
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Plausible Retail Configurations Forward in Time

α = 0.5

α = 1.0

α = 2.0

Figure: Uncertainty Associated with predicted plausible scenarios available to police intelligence
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Burglary
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Theft from the person
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Bayesian Modelling of Crime in London

Burglary Theft from the person

Vehicle Crime Shoplifting
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Discussion

Could an AI predict a crime before it happens?

The underpinning AI technologies of Math, Statistics, Computing, and Engineering

Yes predictions can be made - are they meaningful?, how to validate such predictions?

Can these predictions be taken at all seriously by law enforcement agencies?

Can they be taken seriously by the researchers that develop them ?

Technical questions of bias, uncertainty, and model-reality miss-match serious issues

Ethical issues of predicting crime - predicting the criminal - need serious consideration

ICONIC ambitions circumspect - MET, Data Driven Insights to improve policing

Not a bad place to start
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