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ABSTRACT: 

Crime is one of the biggest and dominating problem in our society and its prevention is an 

important task. Daily there are huge numbers of crimes committed frequently.This require 

keeping track of all the crimes and maintaining a database for same which may be used for 

future reference. The current problem faced are maintaining of proper dataset of crime and 

analyzing this data to help in predicting and solving crimes in future. The objective of Crime 

prediction is to formulating of policing strategies and the implementation of crime prevention 

and control. Therefore, a crime information system that is able to process large amount of data 

in a short period of time is needed for investigators to know crimes hotspots, crime patterns and 

to predict future ones. In this project, we will be using the technique of machine learning for 

crime prediction of Chicago crime data set. The crime data is extracted from the Kaggle. It 

consists of crime information like location description, type of crime, date, time, latitude, 

longitude. Before training of the model data preprocessing will be done following this feature 

selection and scaling will be done so that accuracy obtain will be high. Random Forest 

algorithm will be tested for crime prediction and will be used for training. Visualization of 

dataset will be done in terms of graphical representation of many cases for example at which 

time the criminal rates are high or at which month the criminal activities are high. The soul 

purpose of this project is to give a jest idea of how machine learning can be used by the law 

enforcement agencies to detect, predict and solve crimes at a much faster rate and thus reduces 

the crime rate. It not restricted to Chicago, this can be used in other states or countries 

depending upon the availability of the dataset.  

KEY WORDS:Random Forest, Autoregressive moving average, Crimes, Machine learning, 

Analysis, Prediction. 

INTRODUCTION: 

The crime activities have been increased at a 

faster rate and it is the responsibility of 

police department to control and reduce the 

crime activities. Crime prediction and 

criminal identification are the major 

problems to the police department as there 

are tremendous amount of crime data that 

exist. There is a need of technology through 

which the case solving could be faster. The 

rate of crime is rising on a daily basis as 

current technologies and high-tech ways 

assist criminals in carryingout their unlawful 

activities.Crimes are neither systematic nor 

random otherwise crime cannot be analysis. 

When crimes like robbery, firebombing etc. 

have been decreased, crimes like murder, sex 

abuse, gang rape etc. have been increased. 

We cannot analyze the victims of crime but 

can analyze the place where crime occurred 

or happened.Data about crime will be 

gathered from a variety of blogs, news 

outlet, and websites. The massive data is 

used to create a crime report database as a 

record. The police department can benefit 

from the information gathered.The police 
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have discovered that identifying criminal 

“hotspots”,or regions with a high 

concentration of crime, is an effective 

method.Predictive modelling can be divided 

further into two areas: Regression and 

pattern classification. Regression models are 

based on the analysis of relationships 

between variables and trends in order to 

make predictions about continuous variables. 

The task of pattern classification is to assign 

discrete class labels to particular data value 

as output of a prediction. Machine learning 

algorithms can be used to extract useful 

information from crime report datasets. 

Crime analysis is the first phase in the 

investigation of a crime. Exploring, relating, 

and analyzing crime is what crime analysis 

is all about. Elements such as criminal 

intelligence, location security, and so on the 

effort followed the steps of data analysis, 

with data gathering data classification, 

pattern discovery, prediction, and 

visualization being the most essential parts. 

The proposed system employs a variety of 

visualization approaches to depict crime 

trends and several methods for predicting 

crime using a machine learning algorithm. 

The prediction is to know about arrested or 

not. Attributes selected for this are primary 

type, domestic, district, ward, community 

area. And arrest is chosen as output variable. 

In Time series forecasting, for each area - 

date wise crime count (several years) is 

plotted on graph and predict for future. For 

Time series prediction , algorithm like 

ARIMA  is  used. We perform multiple 

classification tasks– we first try to predict 

which of 6 classes of crimes are likely to 

have occurred, and later try to differentiate 

between violent andnon-violent crimes. 

METHODOLOGY: 

PROJECT ARCHITECTURE: 

 
ALGORITHMS: 

Random Forest Algorithm: It is a popular 

machine learning algorithm that belongs to 

the supervised learning technique. Random 

Forest algorithm is a combination of 

decision trees. Random Forest uses bagging.  

 Steps involved in random forest algorithm:  

     Step 1: In Random forest n number of 

random records are taken from the data set 

having k number of records.  

     Step 2: Individual decision trees are 

constructed for each sample.  

     Step 3: Each decision tree will generate 

an output.  

     Step 4: Final output is considered based 

on Majority Voting or Averaging for 

Classification and regression respectively. 

 
This prediction is to know about arrested or 

not. Attributes selected for this are primary 

type, domestic, district, ward, community 

area. And arrest is chosen as output variable. 

ARIMA: 

An Auto Regressive Integrated Moving 

Average, or ARIMA, is a statistical analysis 

model that uses time series data to either 

better understand the data set or to predict 

future trends. A statistical model is 
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autoregressive if it predicts future values 

based on past values. 

• AR: an Auto Regressive model 

which represents a type of random 

process. The output of the model is 

linearly dependent on its own 

previous value i.e. some number of 

lagged data points or the number of 

past observations.  

• MA: a Moving Average model 

which output is dependent linearly on 

the current and various past 

observations of a stochastic term . 

• I: integrated here means 

the differencing step to generate 

stationary time series data, i.e. 

removing the seasonal and trend 

components. 

 
   Input parameters  : Time series data - 

crime count for each date in  the past years 

   Output parameter : predicted crime 

count for each date in the future   years . 

Output of this model is line graph 

representing future and past crime count. 

The graph is plotted between crime count vs 

dates for each year. 

CRIME ANALYSIS: 

1) Scatter plot representing number of 

cases in each places and each district 

is represented with unique color. 

 
 

 

 

2)Bar graph representing crime type vs count 

of cases 

 
3)Line graph representing crime rate by its 

types

 
44)Heat plot between area vs type 

relationship 

 
5)Geospatial Graph for hotspots 

 
CRIME PREDICTION: 
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Time Series Forecasting: 

 
Arrest Prediction: 

 
 

CONCLUSION  

1. The data analysis will give us a scientific 

view about the security status and crime rate 

of the Chicago city. From these analysis 

result and visualization , we can view the 

most occurring crimes and locations where 

crime happened. We believe if our data 

analytics can give us all these information 

about the security status of the Chicago city, 

a bigger data analytics project will provide 

much more valuable information which can 

be used as a powerful source for taking wise 

actions that increases the security status of 

our cities. 

2. With the help of machine learning 

technology, it has become easy to find out 

relation and patterns among various data’s. 

The work in this project mainly revolves 

around predicting the arrest of crime which 

may happen if we know the primary type, 

district, ward, community area, domestic. 

Using the concept of machine learning we 

have built a model using training data set 

that have undergone data cleaning and data 

transformation. The model predicts the type 

of crime with accuracy of 0.86. Data 

visualization helps in analysis of data set. 

The graphs include bar, pie, line and scatter 

graphs each having its own characteristics. 

We generated many graphs and found 

interesting statistics that helped in 

understanding Chicago crimes datasets that 

can help in capturing the factors and also 

help in keeping society safe. 

FUTURE SCOPE: 

Using a combination of ML and computer 

vision can substantially impact the overall 

functionality of law enforcement agencies. 

security equipment such as surveillance 

cameras and spotting scopes, a machine can 

learn the pattern of previous crimes, 

understand what crime actually is, and 

predict future crimes accurately without 

human intervention. A possible automation 

would be to create a system that can predict 

and anticipate the zones of crime hotspots in 

a city. Law enforcement agencies can be 

warned and prevent crime.  
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