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Abstract

Big data has become in recent years the fashion for all companies and academic entities. The appearance of this field of research and
discussion on a global scale is due to the development of society where each individual alone produces a large size of data of several
types including videos, text, audio, logs, database etc. that are structured or unstructured that even this individual alone cannot be found

there. If we cite social media, for example, we find unimaginable data.

The fight against crime remains a priority for all societies and deploys enormous human, financial and technological resources to mini-

mize this scourge.

If we can know where, who and when with sufficient time lag, we can reach a goal of “zero crimes". Hence the need for a crime predic-

tion system.
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1. Introduction

1.1. Big data

Big data technologies offer technological potential for very intelli-
gent systems, which in other cases help or replace human beings
in very advanced analyses.

A technological evolution (hardware and software) was necessary
to accompany the evolution of the size of the data, which caused
the appearance of Big data [9].

To define the big data the scientific community used the 3 V
(Volume, Variable, Velocity). Other speaks of the 5 V (Volume,
Variable, Velocity, Veracity, Value): volume for large data size,
variable for data diversity, velocity for rapid processing capability,
veracity relative to the reliability of the processed data and the
ability to derive values from the raw data [1] [10].

1.2 Prediction

Prediction is a way to see the future. It is an objective, on which
man has always fought to see his future. Prediction has always
been linked to miracles and oracles in the Greeks.

Now, big data technologies have allowed this concept, to take
another detour to help the company and society in general to pre-
dict results and correct the present in order to have the expected
results, and this thanks to these new applications and thanks to this
new data extraction and analysis capability.

Prediction is a concept that is based on learning, testing and evalu-
ation. An intelligent system must train on data and then be tested
on data from other situations not encountered in the draft
shield[11]. Subsequent evaluation can adjust the results.

These learning methods are based on supervised or unsupervised
classification algorithms that depend on the nature of the problem.

There are several learning algorithms in the literature. We can
note for example regression algorithms, k-means, naive-bais and
neuron networks [2].

1.3 Crime prediction.

Today's city that wants to be a smart city invest a lot of resources
to find solutions to simplify the collective life on several areas for
that many research are focusing on crime prediction as a system to
decrease the crime rate in the city.

Three components are covered to achieve this objective. These are
the actions before, during and after the crime. Before the crimes,
the officers of the national security plan patrols. After the crimes
of the teams of inspectors, forensic police conduct investigations
to find the culprit. During the crime, teams intervene quickly to
minimize the damage.

In this work, we will begin by explaining our problem. In the next
section, we will discuss work in this area. We will then propose a
model as a solution to the problem. We will conclude with a con-
clusion and some perspectives.

2. Challenge

Methods and techniques for prediction are numerous based on
mathematical models and possibilities offered by technological
development including data mining, big data analytics, machine
learning and deep learning.

In this set of solutions, how to establish a predictive model’;
(equation 1) that will be the basis of a ubiquitous system that al-
lows crimes to be predicted at a given point in the city with maxi-
mum precision (less error possible) and based on available data.

g = f1(p,s) (1)
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Where T : type of crime, p a point of the city and s a slice of the
day.

3. Related Works.

In the literature one speaks of four classes of methods of peak
prediction to his see the classical statistical techniques (regression,
data mining, times series analysis, seasonality adjustment), simple
method (heuristic method), complex application : methods that
require a large data size plus sophisticated processing tools, and
near repeat and finally adapted methods as heat map [12].
Researchers at the University of Virginia in America have begun
work considered statistical techniques on crime prediction based
on several types of data, namely historical crime data, twitter data
and Foursquare GPS coordinates [3].

In this work, they used an approach based on density estimation
by kernel with different parameters topics, GPS Coordinates,
Time, Activity,...etc. [4].

They had to cut Chicago's surface at 200 meter points sometimes
and sometimes depending on the zip code and linked each to a
(local) venue category among a dozen categories already estab-
lished [5].

To calculate the probabilities of the risk of a type of crime, they
chose to use the logistic function on a polynomial sum of parame-
ters (12, 14 or n parameters) derived, in cases, from the topics of
the twitter messages, on the other hand, from the categories of the
premises and on the other hand, from the activities of the individ-
uals modelled by the routes travelled and periods of activities with
always the first parameter calculated by the density estimate [3]

(4] [5] [6].
4. Proposed Model

As a solution we present an automatic learning model based on
three types of data, namely social media data (SM DATA) for
example twitter, history of observed crimes (CH DATA) and GPS
data (GPS DATA).

This model, which uses a mathematical equation (equation 2),
makes it possible to calculate the probability of a type T crime in a
point p during a slice of the day s.

Prob(Labely = T/f1(x), f2(x), f3(x), f4(x)) =

F(f1(x), f2(x), f3(x), f4(x))

@
x = (p,s) / p point of the city and s: slice of the day

if1(x) Risk rate calculated from messages.

if 2(x) Spatial density of crimes at p.

f3(x) Temporal density of crimes in the s-day range.

f4(x) Importance of used routes.

We can schematize this model as in figure fig.1 in the form of
layers, which takes as input the three types of data SM DATA, CH
DATA and GPS DATA. As this data is raw, a cleaning layer is
required to eliminate voids, duplicates, errors and inconsistencies
in this data so that it is ready for use by other programs.

=
k|
&

Test data

Prediction Layer

Fig.1: proposed model.

The transformation layer, which is the main contribution of this
work, has the mission of consuming the data from the cleaning
layer and transforming them into usable measurable values. This
layer (Fig.2) contains several modules: topics for discussion, spa-
tial density of crimes, temporal densities of crimes and importance
of used routes, which are the main entries in our mathematical
model.
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Fig.2: Transformation layer.

The routine activity allows the system to learn the activities
around the crimes already committed and then predict the suspi-
cious activity[7]. Therefore, we are led to model the activities of
individuals. We can characterize an individual's activity by his
time of inactivity, his subjects of discussion and his spatiotem-

ered among the best methods in this sound. For time, we can di-
vide the day into significant units (four 6-hour periods for exam-
ple) and for space, we can divide it into points (200 meters for
example) which will be classified according to categories that
have meaning for human beings (Table 1).

Table 1: Rental category list.

Number Location categories

[N

Residence

Professional

Shop and service

Travel and transport

Food

Nightlife spot

Outdoors and recreation

Arts and entertainment

OO |N[® (O [w(N

College and University

[N
o

Event

We can from the social media messages have the GPS points
source of sending the messages and the time of sending the mes-
sages.

Then an activity will then be a route taken with the time density in
relation to the time points (slices) of the day.
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Fig.3: Example of a route.

You can write a route as a vector r=(c1,c2,...,c10) where 10 is the
number of rental categories (table 1). Each ci is the number of
times the ci category. The route on figure Fig.3 will be
r=(2,1,1,2,1,1,0,0,0,0,0,0). Using the TF/IDF algorithm, we can
calculate the importance vector i.e. the importance of each catego-
ry ci in the route r [4].

This modelling of routine activity will allow us to calculate the
spatial density and time density of the crimes as well as the degree
of traffic around a point p and a slice of the day s.

In this solution, we will take advantage of existing machine learn-
ing techniques by exploiting the results of these transformations to
allow the system to learn the behavior or activity of individuals
and then predict suspicious activities.

Learning process: The execution of the learning program will be
based on a 7-day window for example and predict the 8th [4].
Thereafter, an evaluation can be made between this prediction and
the actual data. Then the window is moved from the 2nd day to the
8th to predict the 9th and so on until the prediction day (Fig.4).
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Fig.4: Learning windows

5. Conclusion and Perspectives.

We proposed in this work a 4-dimensional crime prediction model
based on the activity of individuals that we could model it in
mathematical forms.

In future works we intend to further explain our model and give it
an experimental aspect for the validation of its results through data
of the crimes of the city of Casablanca.
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