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ABSTRACT 

 

 
The criminal cases in India are increasing rapidly due to which number of cases pending are also piling up. This 

continuous increase in the criminal cases is proving to be difficult to be classified and to be solved. Recognizing 

the criminal activity patterns of a place is important in order to prevent it from happening. The crime solving 

agencies can do a better work if they have a good idea of the pattern of criminal activities that are happening in 

a particular area. To be better prepared to respond to criminal activity, it is important to understand patterns in 

crime. In our project, we analyze crime data from the city of Indore, scraped from publicly available website of 

Indore Police. At the outset, the task is to predict which category of crime is most likely to occur given a time 

and place in Indore. The use of AI and machine learning to detect crime via sound or cameras currently exists, 

is proven to work, and expected to continue to expand. The use of AI/ML in predicting crimes or an individual’s 

likelihood for committing a crime has promise but is still more of an unknown. The biggest challenge will 

probably be “proving” to politicians that it works. When a system is designed to stop something from 

happening, it is difficult to prove the negative. Companies that are directly involved in providing governments 

with AI tools to monitor areas or predict crime will likely benefit from a positive feedback loop. Improvements 

in crime prevention technology will likely spur increased total spending on this technology. We also attempt to 

make our classification task more meaningful by merging multiple classes into larger classes. Finally, we report 

and reflect on our results with different classifiers, and dwell on avenues for future work. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 General 

Paasbaan which is an Urdu word meaning protector, many important questions in public safety and protection 

relate to crime, and a better understanding of crime is beneficial in multiple ways it can lead to targeted and 

sensitive practices by law enforcement authorities to mitigate crime, in and more concerted efforts by citizens 

and authorities to create healthy neighbourhood environments. With the advent of the Big Data era and the 

availability of fast, efficient algorithms for data analysis, understanding patterns in crime from data is an active 

and growing field of research. 

 
The inputs to our algorithms are time (hour, day, month, and year), place (latitude and longitude),and class of 

crime: 

 

Act 379 – Robbery Act 

13 - Gambling Act 279 

- Accident Act 323 - 

Violence Act 302 - 

Murder 

Act 363 - Kidnapping 

 
The output is the class of crime that is likely to have occurred. We try out multiple classification algorithms, 

such as KNN (K-Nearest Neighbors), Decision Trees, and Random Forests. 

 

We also 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 the violent and non-violent crimes. 

. 
 
 
 

Madhya Pradesh's commercial capital Indore has topped the crime record in the country in 2008 followed by 

Bhopal and Jaipur. Crime rate of India was 941.4, which is the highest in the country according to National 

Crime Record Bureau's (NCRB) report - "Crime in India 2002 to 2010". 

 

With the rapid urbanization and development of big cities and towns, the graph of crimes is also on the 

increase. This phenomenal rise in offences and crime in cities is a matter of great concern and alarm to all of 

us. There are robberies, murders, rapes and what not. The frequent and repeated thefts, burglaries, robberies, 

murders, killings, rapes, shoplifting, pick pocketing, drug- abuse, illegal trafficking, smuggling, theft of 

vehicles etc., have made the common citizens to have sleepless nights and restless days. 



They feel very insecure and vulnerable in the presence of anti-social and evil elements. The criminals have 

been operating in an organized way and sometimes even have nationwide and international connections and 

links. 

 

 

 

 
The objective of our work is to: 

1. Predicting crime before it takes place. 

2. Understanding crime pattern. 

3. Classify crime based on location. 

4. Analysis of crime in Indore. 

 

 

 

 
 

After the preprocessing described in the previous sections, we had three different classifications problems to 

solve, which we proceeded to attack with an assortment of classification algorithmsThe following are the 

algorithms which we are using: 

 

 
KNN( K- Nearest neighbors) 

Decision Tree 

Random Forests 

 

 

 

 

 

 

 
The term machine learning refers to the automated detection of meaningful patterns in data. In the past couple 

of decades it has become a common tool in almost any task that requires information extraction from large 

data sets.We are surrounded by a machine learning based technology: search engines learn how to bring us 

the best results (while placing pro_table ads), anti-spam software learns to filter our email messages, and credit 

card transactions are secured by a software that learns how to detect frauds. Digital cameras learn to detect 

faces and intelligent personal assistance applications on smart-phones learn to recognize voice commands. 

Cars are equipped with accident prevention systems that are built using machine learning algorithms. 



Machine learning is also widely used in scientific applications such as bioinformatics, medicine, and 

astronomy. One common feature of all of these applications is that, in contrast to more traditional uses of 

computers, in these cases, due to the complexity of the patterns that need to be detected, a human programmer 

cannot provide an explicit, finedetailed specification of how such tasks should be executed. Taking example 

from intelligent beings, many of our skills are acquired or re_ned through learning from our experience (rather 

than following explicit instructions given to us). Machine learning tools are concerned with endowing 

programs with the ability to learn and adapt 

 

 

 

 

 

 

The inputs to our algorithms are time (hour, day, month, year), place (latitude and longitude), class of crime 

Act 379-Robbery 

Act 13-Gambling 

Act 279-Accident 

Act 323-Violence 

Act 302-Murder 

Act 363-Kidnapping 

 

The output is the class of crime that is likely to have occurred. We try out multiple classification algorithms, 

such as KNN (K-Nearest Neighbors), Decision Trees, and Random Forests. 



 

 

Dataset which we are using is scraped daily from website of Indore police which is publically available. But 

the dataset is Hindi and in order to perform machine learning this data cannot be used as it is. Hence the data 

needs to be processed. 

 

 

 

crime_data.csv 

 

 
 

 
Features of this dataset : 

1. Police Station 

2. Police Station identification number 

3.I.P.C. act number 4.Complainant 

name & address 5.Accused name & 

address 

6.Incident place 

7.Incident date & time 

8. Reporting date & time 

Reason of Time delay in reporting to police Incident information in brief 

 

 

 
Before implementing machine learning algorithms on our data, we went through a series of preprocessing steps 

with our classification task in mind. These included: 

 

 
Dropping features such police station, station number, Complainant name & address ,Accused name & address 

 

 
Dropping features such as Resolution, Description and Address: The resolution and description of a crime are 

only known once the crime has occurred, and have limited significance in a practical, real-world scenario where 

one is trying to predict what kind of crime has occurred, and so, these were omitted. The address was dropped 

because we had information about the latitude and longitude, and, in that context, the address did not add much 

marginal value. 



The timestamp contained the year, date and time of occurrence of each crime. This was decomposed into five 

features: Year (2018), Month (1-12), Date (1-31), Hour (0- 23) and Minute 

(0-59). 

 

 
Following these preprocessing steps, we ran some out-of-the box learning algorithms as a part of our initial 

exploratory steps. Our new feature set consisted of 9 features, all of which were now numeric in nature. 

 
 

 

 

 

 

 
 

The use of AI and machine learning to detect crime via sound or cameras currently exists, is proven to 

work, and expected to continue to expand. The use of AI/ML in predicting crimes or an individual’s 

likelihood for committing a crime has promise but is still more of an unknown. The biggest challenge will 

probably be “proving” to politicians that it works. When a system is designed to stop something from 

happening, it is difficult to prove the negative. Companies that are directly involved in providing 

governments with AI tools to monitor areas or predict crime will likely benefit from a positive feedback loop. 

Improvements in crime prevention technology will likely spur increased total spending on this technology.  

 

Possible avenues through which to extend this work include time-series modelling of the data to understand 

temporal correlations in it, which can then be used to predict surges in different categories of crime. It would 

also be interesting to explore relationships between surges in different categories of crimes. 



For Example: it could be the case that two or more classes of crimes surge and sink together,which would be 

an interesting relationship to uncover. Other areas to work on include implementing a more accurate multi-class 

classifier, and exploring better ways to visualize our results. 

 

 

 

The idea behind this project is that crimes are relatively predictable; it just requires being able to sort through 

a massive volume of data to find patterns that are useful to law enforcement. This kind of data analysis was 

technologically impossible a few decades ago, but the hope is that recent developments in machine learning are 

up to the task. 

 

 

 
 

Public safety and protection relate to crime, and a better understanding of crime is beneficial in multiple ways: 

it can lead to targeted and sensitive practices by law enforcement authorities to mitigate crime, and more 

concerted efforts by citizens and authorities to create healthy neighborhood environments. With the advent of 

the Big Data era and the availability of fast,efficient algorithms for data analysis, understanding patterns in 

crime from data is an active and growing field of research. 

 

 

 

The remaining section of the report is structured as follows: 

 

• Chapter 2 provides detailed business and technical requirements 

• Chapter 3 provides analysis and design of this project 

• Chapter 4 provides Construction, implementation details of this project 

• Chapter 5 provides Conclusion and future scope as well as future application of this project 



CHAPTER-2 

LITERATURE SURVEY 

 
 

 
The forecasting of crime levels at the spatial scale, such as within street segments or communities, is one of the 

many fields that has seen widespread use of geospatial analysis. This is only one of the numerous applications 

that exist. This is only one example out of the many different applications that geospatial analysis has been put 

to use for. One example of a temporal pattern that may be found in crime rates is an increase in violent crime 

after a period of relative calm. According to the findings of a number of studies, it has been shown that time 

series models like as ARIMA and LSTM are able to capture seasonal and trend components of crime rates. 

These findings were published in a number of academic journals. 

 

 
[1] Singh and Tiwari (2019) conducted the research in order to evaluate the effectiveness of using methods 

that make use of machine learning in order to anticipate criminal behaviour. The study was carried out in order 

to investigate the efficacy of using such methods. They explored a range of ML approaches, in order to assess 

the merits and downsides of utilising each one to predict criminal behaviour. 

 

 
[2] Chen, Wang, and Mao (2018) came up with a hybrid model in order to predict criminal behaviour. 

DL & DT are both used into this model in order to improve its ability to forecast criminal behaviour. They were 

able to extract the temporal trends from the crime data by using a neural network equipped with LSTM. 

Following that, they fed the results of that network into a DT and let the tree to use the knowledge it had gained 

to make predictions based on the data it had gathered. 

 

 
[3] Bello-Orgaz, Jung, & Camacho (2017) used DT in their research to analyse large amounts of social 

data and to make predictions about the likelihood of significant events occurring in metropolitan populations. 

They started the process of categorising the event by locating it and establishing the time it took place using 

information that they acquired from Twitter. The next step was to determine the nature of the occurrence by 

constructing a decision tree. 

 

 
[4] Natarajan and Ravi (2018) presented a method that is based on ML for predicting criminal behaviour 

in India. This method can be found in their research paper. This methodology was designed specifically for the 

purpose of analysing data from India. Since doing research on a variety of factors related to crimes, such as area, 

time, the nature of the crimes, and the weather patterns, they utilised a decision tree to forecast the number of 

crimes that will occur. This was accomplished after taking into consideration all of the relevant factors. 

 

 
[5] Gerber (2014) drew his results by combining data from Twitter with an algorithm that calculated the 

density of kernels. He was able to determine the places in the city that had the 



highest crime rates by using geotagged tweets. When he had found those places, he used kernel density 

estimation to forecast future crime rates in those areas. This was done after he had found those areas. 

 

 
[6] Using machine learning, Soria-Comas, González-Abril, and Pérez-Sánchez (2018) were able to make 

predictions about the likelihood of future criminal behaviour. They were able to do this by using a dataset that 

included instances of recidivism and carrying out an analysis of many criteria, such as a person's demographics, 

their criminal history, and their mental health status. Both of these factors were taken into consideration. They were able to 

reach an accuracy of 76% in their predictions by using a DT, which was a significant improvement over the results they had 

gotten in the past. 

 

 
[7] Ma and Jiang (2017) presented an innovative method for forecasting criminal behaviour. [Citation 

needed] In order to arrive at reliable conclusions using their approach, the researchers combined a spatial- 

temporal clustering analysis with a decision tree. They first utilised clustering analysis to identify geographical 

and temporal trends in the data on crimes, and then they used a DT to produce predictions based on those 

patterns. Clustering analysis was used to find the trends in the data on crimes. In order to identify patterns in the 

data on crimes, a clustering analysis was carried out. 

 

 
[8] Akter and Haque performed a research on the use of ML to the prediction of criminal behaviour as part 

of the work that they undertook for their article that was released in 2019. The paper was published in 2019. 

They carried out research on a number of different ml approaches in order to evaluate the applications of these 

algorithms in the prediction of various sorts of criminal behaviour. In particular, they were interested in finding 

out how effective these algorithms were in predicting a wide variety of criminal behaviours. 

 

 
[9] Sohel, Akter, Uddin, and Bhowmik developed a crime prediction system in their research from 2017, which 

made use of both the K-nearest neighbour approach and the decision tree algorithm. They conducted an examination 

of the data on crimes carried out in the city of Dhaka, which is located in Bangladesh, and they discovered a variety 

of indicators, including the location of the crime, the time of the crime, and the kind of crime. Using the use of the 

decision tree methodology, they were able in achieving an accuracy rate of 85%. 

 

 
[10] In an article that was written by Kornblum, Pascarella, and Foote and published in 2015, they discussed 

how essential it is for organisations who deal with law enforcement to have the ability to properly forecast future 

criminal conduct. They assessed a range of different crime prediction systems, such as the PredPol system and the 

HunchLab system, in order to determine the influence that each of these systems had on the quantity of criminal 

activity that was reduced as a result of their use. They also examined the ethical considerations that are related with 

crime prediction systems as well as the repercussions that such systems have for civil rights. Another topic that was 

explored was the ramifications that such systems have for civil rights. In addition to this, they spoke about the effects 

that pattern detection systems have had and continue to have on civil rights. 



CHAPTER-3 

ANALYSIS AND DESIGN 

 
 

 
Use case diagram represent the overall scenario of the system. A scenario is nothing but a sequence of 

steps describing an interaction between a user and a system. Thus use case is a set of scenario tied 

together by some goal. The use case diagram are drawn for exposing the functionalities of the system.  

A Use case diagram is a unified modelling language (UML) is a type of behavioral diagram defined by and 

created from a Use case diagram analysis. Its purpose is to present a graphical overview of the 

functionality provided by a system in terms cases. And any dependencies between those use cases. The 

main purpose of use case diagram to show what system function are performed by crimes  
 
 
 
 
 

 



 
 

 
The activity diagram is a graphical representation for representing the flow of interaction within specific 

scenatios. It is similar to a flowchart in which various activities that can be performed in the system are 

represented. 

 

 

 

 

 

 

 

 
3.2.1 Example of Activity diagram : 

An activity diagram visuvally presents a series of actions to control in a system similar to a flow chart or a data 

flow diagram. Activity diagram are often used in business process modelling. They can also describe the steps 

in a use case diagram. Activities modelled can be sequential and concurrent 



 

 

 

In the sequence diagram how the object interacts with the other object is shown. There are sequence of events 

that are represented by a sequence diagram. It is a time oriented view of the interation between objects to 

accomplish a behavioural goal of the system. 

 

 

 

 

 
3.3.1 Sequence diagram Example: 

Sequence diagrams, commonly used by developers, model the interactions between objects in a single use case. 

They illustrate how the different parts of a system interact with each other to carry out a function,and the order 

in which the interactions occur when a particular use case is executed. In simpler words, a sequence diagram 

shows how different parts of a system work in a ‘sequence’ to get something done. shows different parts of a 

system work in a ‘sequence’ to get something done. 



 

 

 
 

 

The system architectural design is the design process for identifying the subsystems making up the system and 

framework for subsystem control and communication. The goal of the architectural design is to establish the 

overall structure of software system. By outlining the specifics of how the application should be constructed, 

the software design will be utilised to assist in the software development of an android application. Use case 

models sequence diagrams, and other supplementary requirement data are included in the software design 

specifications, which are narrative and graphical documentation of the software design 

 

 
All the images are first pre processed. Then it goes through feature extraction where H ear cascade is used. 

The video is captured from the surveillance camera which are converted into frames. When a face is detected 

in a frame, it is pre processed. Then it goes through feature extraction where Hear cascade is used. he features 

of the processed real-time image is compared with the features of processed images which are stored in the 

citizen database. If a match is found, it is further compared with the features of images stored in a local watch 

list database to identify if the person is criminal or not. If he is criminal a notification is sent to the police 

personnel with all the details and the time for which he was under the surveillance of the camera. If he is not a 

citizen of that country, it is then compared with the features of images stored in the international watch list 

database. 



CHAPTER-4 

IMPLEMENTATION 

 

 
The implementation of the project is done with the help of python language.To be particular,for the purpose 

of machine learning Anaconda is being used. Anaconda is one of several Python distributions. Anaconda 

is a new distribution of the Python. It was formerly known as Continuum Analytics. Anaconda has more 

than 100 new packages. Anaconda is used for scientific computing, data science, statistical analysis, and 

machine learning.  

 

On Python technology, we found out Anaconda to be easier. Since it helps with the following problems: 

 

1. Installing Python on multiple platforms. 

2.Separating out different environments. 

3.Dealing with not having correct privileges. 

4.Getting up and running with specific packages and libraries. 

 

 
This data was scraped from the publically available data from Indore police website which had been made by 

people in police station of different areas. Implementation of the idea started from the Indore city itself so as to 

limit an area for the prediction and making it less complex. The data was sorted and converted into a new format 

of timestamp, longitude, latitude, which was the input that machine would be taking so as to predict the crime 

rate in particular location or city 

 

The entries was done just to make the machine learn what all it has to do with the data and what actually the 

output is being demanded. As soon as the machine learnt the algorithms and the process, accuracy of different 

algorithms were measured & the algorithm with the most accuracy is used for the prediction kernel i.e. Random 

forest. 

 

 

 

For the purpose of proper implementation and functioning several Algorithms and techniques were used. 

Following are the algorithms used: 

 

 

 

A powerful classification algorithm used in pattern recognition K nearest neighbors stores all available cases 

and classifies new cases based on a similarity measure (e.g. distance function).One of the top data mining 

algorithms used today. A non-parametric lazy learning algorithm (An Instance based Learning method). 



 

 

 

 

 

 
 

 

 

KNN: Classification Approach 

An object (a new instance) is classified by a majority votes for its neighbor classes. 

The object is assigned to the most common class amongst its K nearest neighbors.(measured) 

 

 

 

 
 

A powerful classification algorithm used in pattern recognition K nearest neighbors stores all available cases 

and classifies new cases based on a similarity measure (e.g. distance function).One of the top data mining 

algorithms used today. A non-parametric lazy learning algorithm (An Instance based Learning method).The 

classification method of estimating the likehood that the data point will become a member of one grouo or 

another based the group data point nearest to it belong to. The k-nearest neighbour algorithm is type of 

supervised machine learning algorithm used to solve classification and regression problems. However its 

mainly used for classification problems. 

 

 
Its considered as non-parametric method because it doesn’t make any assumptions about under lying data 

distribution. Simply put KNN tries to determines what group a data point belongs to by looking at the data point 

around it. The k-nearest neighbours algorithm is highly susceptible to over fitting due to the curse of 

dimensionality. However this problem can be resolved with the brute force implementation of KNN algorithm. 

but it isn’t practical for large datasets. 



 

 

 

 

 

 
 

 
 

 

 

 

 

 

 
 

 

 

 

As the name says all about it, it is a tree which helps us by assisting us in decision-making. Used for both 

classification and regression, it is a very basic and important predictive learning algorithm. 



It is different from others because it works intuitively i.e., taking decisions one-by-one. 

 
Non-parametric: Fast and efficient. It consists of nodes which have parent-child relationships 

 

 

 
Decision tree considers the most important variable using some fancy criterion and splits dataset based on it. It 

is done to reach a stage where we have homogenous subsets that are giving predictions with utmost surety. 

 

 

 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

 

Random Forests is a very popular ensemble learning method which builds a number of classifiers on the training 

data and combines all their outputs to make the best predictions on the test data. 

 

Thus, the Random Forests algorithm is a variance minimizing algorithm that uses randomness when making 

split decision to help avoid overfitting on the training data. 

 

A random forests classifier is an ensemble classifier, which aggregates a family of classifiers 

h(x|θ1),h(x|θ2),..h(x|θk). Each member of the family, h(x|θ), is a classification tree and k is the number of trees 

chosen from a model random vector. 

 

Also, each θk is a randomly chosen parameter vector. If D(x,y) denotes the training dataset, each classification 

tree in the ensemble is built using a different subset Dθk(x,y) D(x,y) of the training dataset. 

 

 

Thus, h(x|θk) is the kth classification tree which uses a subset of features xθk x to build a classification model. 

Each tree then works like regular decision trees: it partitions the data based on the value of a particular feature 

(which is selected randomly from the subset), until the data is fully partitioned, or the maximum allowed depth 

is reached. The final output y is obtained by aggregating the results thus: 

 

 

 

 
4.2.3 Random forest Formula : 

 
 



 
 
 

 

4.3.1 Random forest Example 

 
A Random forest Algorithm is a supervised language machine learning algorithm that is extremely popular and 

it is used for classification and regression problems in machine learning. we know that the crimes are comprises 

different crimes, and the more crimes more it will be robust. 

 
Similarly, the greater the number of Crimes in random forest algorithm, the higher its accuracy and problem- 

solving ability. Random forest is a classifier that contains several decision trees on various subsets of the given 

dataset and takes the average to improve the prediction of accuracy dataset. It is based on concept of ensemble 

learning which is process of combining multiple classifiers to solve a complex of problem to improve the 

performance of the model 



 



 



 

 

 
 

 

 

 

 

 

 

 

\ 

 
. 



 

 

The development of software involves a series of production activities were opportunities for injection of 

human fallibilities are enormous. 

 
 

Error may begin to occur at very inspection of the process where the objective may be enormously or 

imperfectly specified as well as in lateral design and development stage. Because of human inability to perform 

and communicate with perfection, software development quality assurance activities. 

 
 

Software testing is a crucial element of software quality assurances and represents ultimate review of 

specification, design and coding. 

 
 

4.5.1 White box testing 

 
It focuses on the program control structure. Here all statement in the project have been executed at least once 

during testing and all logical condition have been exercised. 

 
This is designed to uncover the error in functional requirements without regard to the internal working of 

 
the project. This testing focuses on the information domain of the project , deriving test case by partitioning the 

input and output domain of programming – A manner that provides through test coverage 

The testing can be done at system, integration and unit levels of software development. One of the basic goals 

of white box testing is to verify a working flow for an application.it involves testing a series of predefined 

inputs against expected or desired outputs so that when a specific input does not result in the expected output 

In white box testing we have divided into two basic steps to give a simplified explanation 

 
1. Understand the source code 

2. Create test case and execute 



CHAPTER-5 

CONCLUSION AND FUTURE 

SCOPE 

 

 
The initial problem of classifying 6 different crime categories was a challenging multi-class classification 

problem, and there was not enough predictability in our initial data-set to obtain very high accuracy on it. We 

found that a more meaningful approach was to collapse the crime categories into fewer, larger groups, in order 

to find structure in the data. We got high accuracy and precision on Prediction. However, the Violent/Non- 

violent crime classification did not yield remarkable results with the same classifiers – this was a significantly 

harder classification problem. Thus, collapsing crime categories is not an obvious task and requires careful 

choice and consideration. 

 

 
Possible avenues through which to extend this work include time-series modeling of the data to understand 

temporal correlations in it, which can then be used to predict surges in different categories of crime. It would 

also be interesting to explore relationships between surges in different categories of crimes – for example, it 

could be the case that two or more classes of crimes surge and sink together, which would be an interesting 

relationship to uncover. Other areas to work on include implementing a more accurate multi-class classifier, 

and exploring better ways to visualize our results. 

 
 
 
 
 

The goal of any society shouldn’t be to just catch criminals but to prevent crimes from happening in the first 

place 

 

 
5.2.1 Predicting Future Crime Spots: 

By using historical data and observing where recent crimes took place we can predict where future crimes will 

likely happen. For example a rash of burglaries in one area could correlate with 



more burglaries in surrounding areas in the near future. System highlights possible hotspots on a map the police 

should consider patrolling more heavily 

 

 

 

 
5.2.2 Predicting Who Will Commit a Crime: 

Using Face Recognition to predict if a individual will commit a crime before it happens. The system will detect 

if there are any suspicious changes in their behavior or unusual movements. For example if an individual seems 

to be walking back and forth in a certain area over and over indicating they might be a pickpocket or casing the 

area for a future crime. It will also track individual over time. 

 

5.2.3 Pretrial Release and Parole: 

After being charged with a crime, most individuals are released until they actually stand trial. In the past 

deciding who should be released pretrial or what an individual’s bail should be set at is mainly now done by 

judges using their best judgment. In just a few minutes, judges had to attempt to determine if someone is a flight 

risk, a serious danger to society, or at risk to harm a witness if released. It is an imperfect system open to bias. 

The media organization’s analysis indicated the system might indirectly contain a strong racial bias. They 

found, “That black defendants who did not recidivate over a two-year period were nearly twice as likely to be 

misclassified as higher risk compared to their white counterparts (45 percent vs. 23 percent).” The report raises 

the question of whether better AI/ML can eventually produce more accurate predictions or if it would reinforce 



existing problems. Any system will be based off of real world data, but if the real world data is generated by biased 

police officers, it can make the AI/ML biased. 

 

 

 

 

 

 

The idea behind this project is that crimes are relatively predictable; it just requires being able to sort through 

a massive volume of data to find patterns that are useful to law enforcement. This kind of data analysis was 

technologically impossible a few decades ago, but the hope is that recent developments in machine learning are 

up to the task. 

 
 

The use of AI and machine learning to detect crime via sound or cameras currently exists, is proven to 

work, and expected to continue to expand. The use of AI/ML in predicting crimes or an individual’s likelihood 

for committing a crime has promise but is still more of an unknown. The biggest challenge will probably be 

“proving” to politicians that it works. When a system is designed to stop something from happening, it is 

difficult to prove the negative. 

 

 
Companies that are directly involved in providing governments with AI tools to monitor areas or predict 

crime will likely benefit from a positive feedback loop. Improvements in crime prevention technology will 

likely spur increased total spending on this technology. 

 
 

Possible avenues through which to extend this work include time-series modeling of the data to understand 

temporal correlations in it, which can then be used to predict surges in different categories of crime. It would 

also be interesting to explore relationships between surges in different categories of crimes – for example, it 

could be the case that two or more classes of crimes surge and sink together, which would be an interesting 

relationship to uncover. Other areas to work on include implementing a more accurate multi-class classifier, 

and exploring better ways to visualize our results. 
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SOURCE CODE : 

 
# Import necessary libraries 

import pandas as pd 

import numpy as np 

from sklearn.preprocessing import LabelEncoder, StandardScaler 

from sklearn.model_selection import train_test_split, GridSearchCV, cross_val_score 

from sklearn.tree import DecisionTreeClassifier 

from sklearn.ensemble import RandomForestClassifier 

from sklearn.neighbors import KNeighborsClassifier 

from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score, confusion_matrix 

 
# Load the dataset 

crime_data = pd.read_csv(r'C:\Users\Hari chowdary\OneDrive\Escritorio\crime_data.csv') 

 
# Print the first 5 rows of the data 

print(crime_data.head()) 

 
# Check for missing values 

print(crime_data.isnull().sum()) 

 
# Drop rows with missing values 

crime_data.dropna(inplace=True) 

 
# Encode categorical features 

le = LabelEncoder() 

crime_data['Area_Name'] = le.fit_transform(crime_data['Area_Name']) 

crime_data['Group_Name'] = le.fit_transform(crime_data['Group_Name']) 

crime_data['Sub_Group_Name'] = le.fit_transform(crime_data['Sub_Group_Name']) 

 
# Feature engineering 

crime_data['Total_Cases'] = crime_data['Cases_Property_Recovered'] + crime_data['Cases_Property_Stolen'] 

crime_data['Total_Value'] = crime_data['Value_of_Property_Recovered'] + 

crime_data['Value_of_Property_Stolen'] 

 

 
import warnings 

from pandas.core.common import SettingWithCopyWarning 

warnings.filterwarnings('ignore', category=SettingWithCopyWarning) 

 

 
# Select relevant features and target variable 

X = crime_data[['Year', 'Area_Name', 'Sub_Group_Name', 'Total_Cases', 'Total_Value']] 

y = crime_data['Group_Name'] 



# Standardize the numerical features 

scaler = StandardScaler() 

#X.loc[:, ['Total_Cases', 'Total_Value']] = scaler.fit_transform(X.loc[:, ['Total_Cases', 'Total_Value']]) 

X.loc[:, ['Total_Cases', 'Total_Value']] = scaler.fit_transform(X.loc[:, ['Total_Cases', 'Total_Value']]) 

 

 
# Split the data into training and testing sets 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42) 
 

 
# Decision tree model 

dt_params = {'criterion': ['gini', 'entropy'], 'max_depth': [3, 5, 7, 9]} 

dt_model = DecisionTreeClassifier(random_state=42) 

dt_grid = GridSearchCV(dt_model, dt_params, cv=5) 

dt_grid.fit(X_train, y_train) 

dt_model = dt_grid.best_estimator_ 

 
# Random forest model 

rf_params = {'n_estimators': [100, 200, 300], 'max_depth': [3, 5, 7, 9], 'min_samples_split': [2, 3, 4]} 

rf_model = RandomForestClassifier(random_state=42) 

rf_grid = GridSearchCV(rf_model, rf_params, cv=5) 

rf_grid.fit(X_train, y_train) 

rf_model = rf_grid.best_estimator_ 
 
 

 
# KNN model 

knn_params = {'n_neighbors': [3, 5, 7, 9], 'weights': ['uniform', 'distance'], 'p': [1, 2]} 

knn_model = KNeighborsClassifier() 

knn_grid = GridSearchCk (knn_model, knn_params, cv=5) 

with warnings. catch_ warnings(): 

warnings .filter warnings('ignore', category=Future Warning) 

knn _ grid. fit(X_train, y_train) 

knn _ model = knn_ grid. best_ estimator_ 
 

 
# Evaluate the models using cross-validation and test set 

models = [dt_model, rf_model, knn_model] 

for model in models: 

cv_scores = cross_val_score(model, X_train, y_train, cv=5) 

print(type(model). name ) 

print(f"CV accuracy scores: {cv_scores}") 

print(f"Mean CV accuracy score: {np.mean(cv_scores):.3f}") 

model.fit(X_train, y_train) 

y_pred = model.predict(X_test) 

print(f"Accuracy: {accuracy_score(y_test, y_pred):.3f}") 

print(f"Precision: {precision_score(y_test, y_pred, average='weighted'):.3f}") 

print(f"Recall: {recall_score(y_test, y_pred, average='weighted'):.3f}") 

print(f"F1 score: {f1_score(y_test, y_pred, average='weighted'):.3f}") 



print(f"Confusion matrix:\n{confusion_matrix(y_test, y_pred)}\n") 
 

 
Area_Name Year Group_Name Sub_Group_Name \ 

 

0 Andaman & Nicobar Islands 2001 Burglary - Property 3. Burglary 

1  Andhra Pradesh 2001 Burglary - Property 3. Burglary 

2  Arunachal Pradesh 2001 Burglary - Property 3. Burglary 

3   Assam 2001 Burglary - Property 3. Burglary 

4   Bihar 2001 Burglary - Property 3. Burglary 

 

 

0 

Cases_Property_Recovered 

27 

Cases_Property_Stolen \ 

64 

  

1   3321   7134   

2   66   248   

3   539   2423   

4   367   3231   

 
 

Value_of_Property_Recovered Value_of_Property_Stolen 

0 755858 1321961 

1 51483437 147019348 

2 825115 4931904 

3 3722850 21466955 

4 2327135 17023937 

Area_Name 0 

Year 0 

Group_Name 0 

Sub_Group_Name 0 

Cases_Property_Recovered 0 

Cases_Property_Stolen 0 

Value_of_Property_Recovered 0 

Value_of_Property_Stolen 0 

dtype: int64  

DecisionTreeClassifier  

CV accuracy scores: [1. 1. 1. 1. 1.] 

Mean CV accuracy score: 1.000  

Accuracy: 1.000  

Precision: 1.000  

Recall: 1.000  

F1 score: 1.000  

Confusion matrix:  
 

[[108 0 0 0 0 0 0] 

[ 0 119 0 0 0 0 0] 

[ 0 0 99 0 0 0 0] 

[ 0 0 0 93 0 0 0] 

[ 0 0 0 0 106 0 0] 

[ 0 0 0 0 0 120 0] 

[ 0 0 0 0 0 0 90]] 



    
  

RandomForestClassifier 

CV accuracy scores: [1. 

 
0.99708455 1. 1. 1. ] 

Mean CV accuracy score: 

Accuracy: 0.999 

0.999 

Precision: 0.999 

Recall: 0.999 

 

F1 score: 0.999 

Confusion matrix: 

[[108 0 0 0 0 0 0] 

[ 0 119 0 0 0 0 0] 

[ 0 0 99 0 0 0 0] 

[ 0 0 0 93 0 0 0] 

[ 0 0 0 0 106 0 0] 

[ 1 0 0 0 0 119 0] 

[ 0 0 0 0 0 0 90]] 

 

KNeighborsClassifier 

CV accuracy scores: [0.88921283 0.9154519 0.88921283 0.91836735 0.90350877] 

Mean CV accuracy score: 0.903 

Accuracy: 0.950 

Precision: 0.952 

Recall: 0.950 

F1 score: 0.950 

Confusion matrix: 

[[102 0 0 0 5 1 0] 

[ 0 114 0 5 0 0 0] 

[ 0 0 98 0 1 0 0] 

[ 0 1 0 92 0 0 0] 

[ 3 0 5 0 98 0 0] 

[ 5 4 0 0 0 111 0] 

[ 0 0 0 7 0 0 83]] 

 

 

import matplotlib.pyplot as plt 

import seaborn as sns 

 
# Create a bar chart of the cross-validation accuracy scores for each model 

 

cv_scores = [cross_val_score(model, X_train, y_train, cv=5).mean() for model in models] 
 

models_names = [type(model). name for model in models] 

 

 
plt.figure(figsize=(8, 6)) 

sns.barplot(x=models_names, y=cv_scores) 

plt.title('Cross-validation accuracy scores for each model') 



plt.xlabel('Model') 



plt.ylabel('Accuracy') 

plt.show() 

 
# Create a confusion matrix heatmap for each model's predictions on the test set 

for model in models: 

y_pred = model.predict(X_test) 

plt.figure(figsize=(8, 6)) 
 

sns.heatmap(confusion_matrix(y_test, y_pred), annot=True, fmt='d', cmap='Blues') 
 

plt.title(f'Confusion matrix for 

{type(model). plt.xlabel('Predicted 

label') 

plt.ylabel('True 

label') 

plt.show() 

 
 

import 

matplotlib.pyplot as plt 

import seaborn as sns 

name }') 

 
 

# Bar plot of feature importances for the best random forest model 

feat_importances = pd.Series(rf_model.feature_importances_, index=X.columns) 

feat_importances.nlargest(10).plot(kind='barh') 

plt.title('Feature importances for random forest model') 

plt.xlabel('Importance score') 

plt.ylabel('Feature') 

plt.show() 

 
# Pairplot to visualize the relationships between features 

sns.pairplot(crime_data, vars=['Year', 'Total_Cases', 'Total_Value'], hue='Group_Name') 

plt.suptitle('Pairplot of features with target variable', y=1.05) 

plt.show() 



SCREEN SORTS : 
 
 
 
 

 
 
 
 
 
 
 
 

 



 

 



 

 
 
 
 
 

 



 
 

 
 
 
 

 



 

 
 
 
 
 



 

 

 



RESEARCH PAPER : 
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