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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 Al 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 Al 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

Data Pre- Machine
processing Learning
Modules Algorithms

Data pre- Prepared .f-\ppl},' Candidate
processing Data Algaorithms Model

terate for best model

Iterate until data is ready
Application

Fig 1.1-Machine learning process

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.

o

crime_data.csv

Features of this dataset :

1. Police Station

2. Police Station identification number
3.1.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 71 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.

timestamp | act379 |actl3 | act279 |act323 |act363 |act302 | latitude | longitude

28-02-2018 |1 0 0 0 0 0 22.73726 | 75.87599
21:00
28-02-2018 |1 0 0 0 0 0 22.72099 | 75.87608
21:15
28-02-2018 |0 0 1 0 0 0 22.73668 | 75.88317
10:15
28-02-2018 |0 0 1 0 0 0 22.74653 | 75.88714
10:15

Table 1.2: Dataset after Preprocessing

The use of Al 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 Al 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, Gonzalez-Abril, and Pérez-Sanchez (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

Crime Prediction

Enters location and time

User Views predicted result

Fig 3.1-Use case diagram of Paasbaan



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.
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Fig 3.2-Activity diagram of Paasbaan

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.
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Fig 3.3-Sequence diagram of Paasbaan

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.
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Fig 3.4-System architecture of Paasbaan

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).



Fig 4.1.1 Principle diagram of KNN

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.



3-Class classification (k = 15,

Fig 4.1.2 Shows graphical representation of KNN
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Fig 4.1.3 Distance functions

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.

6] ® 0

ROOQT Node
Branch/ Sub-Tree

Splitting / \

Decision Node AI Decision Node |
[TerminalNode ] ‘ Decision Node | Terminal Node ‘ Terminal Node \

Gl : K

Terminal Node Terminal Node

Note:- A is parent node of B and C.

Fig 4.2.2 Decision Tree example



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]|01),h(x]62),..h(x|0k). Each member of the family, h(x|0), is a classification tree and k is the number of trees
chosen from a model random vector.

Also, each 6k 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 DOk(x,y) D(x,y) of the training dataset. c

Thus, h(x|0k) is the kth classification tree which uses a subset of features x6k 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:

K

Y = argmaX,c ooy h( )}{ Z(I(/l(.I'W,) =p))}

1=1
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Fig 4.3.1 Random Forest Example

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
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4.2.4 Data Visualization
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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

: O™ e
C Indore =
Hatet Cromes Pl
Q'w“'.'.’" S~
o M : :
o A TS

4 - N
[+) -
e Je LIMBO:

Fig 5.1 Predicting Surges

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 Al/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 AlI/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 Al 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 Al 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_datal[['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'l])
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
Cases Property Recovered Cases Property Stolen \
0 27 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

inte64

DecisionTreeClassifier

dtype:

CV accuracy scores: [1.

Mean CV accuracy score:

Accuracy: 1.000

Precision: 1.000

Recall: 1.000

Fl score: 1.000

Confusion matrix:

[[108 0 0 0 0
[ 0 119 0 0 0
[0 0 99 0 0
[0 0 0 93 0
[0 0 0 0 106
[0 0 0 0 0
[0 0 0 0 0

1.1
1.000
0 0]
0 0]
0 0]
0 0]
0 0]
120 0]
0 90]



RandomForestClassifier

CV accuracy scores: [1. 0.99708455 1. 1. 1.
Mean CV accuracy score: 0.999

Accuracy: 0.999

Precision: 0.999

Recall: 0.999

Fl score: 0.999

Confusion matrix:

[[108 0o 0 0 O 0 0]
[0119 0 0 0 0 0]
[0 0 99 0 0 0 0]
[0 0O 0 93 0 0 0]
[0 0 0 0106 0 0]
[1 0 0 0 0119 0]
[0 0O 0 0 0 0 090]]

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

Fl score: 0.950

Confusion matrix:

[[102 0 0 0 5 1 0]
[ 0 114 0 5 0 0 0]
[ O 0 98 1 0 0]
[ O 1 0 92 0 0 0]
[ 3 0 5 0 98 0 0]
[ 5 4 0 0 0 111 0]
[ O 0 0 7 0 0 8311

[ | i

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')



pltxlabel('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 name I3
{type(model). plt.xlabel('Predicted
label")
plt.ylabel('True
label")
plt.show()

import
matplotlib.pyplot as plt
import seaborn as sns

# 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()
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ILLITERATURE SURVEY

The forecasting of crime levels it the spatial sale, such as
Within stréet sepmests or communitees, Is one of the pany
fickds that has seen widespread wse of goospatial walysis,
This 15 cnly onc of the numerous apptications that exst, This
& only ooe exxnmple out of the ey defferent application
thal peospatinl anmlysis has been ot (o use for, 1t Tus beon
shown thit the incorporation of peographical factors into
crime ruke prediction, saeh as prosimity 1o high-crime areas
and the existence of sputial aulocamebation, may improve the
reliablity of the results. Many other research provided
evidesce 10 suppoet this wsseeticn. |There should be more
citations for this] [There should be more citations for this]
There see spectral patteras that may be found i crime nues,
and time serles analyals his been used o develop predictions
bt crime s on 4 fange of spocal seakes. One example
of a temporal pasern that may be found i crime rates s an
mreaie i vioknl crime afles o penod of relative cal,
According 1o the findimgs of o number of studies, it his been
shown that time eries models like as ARIMA and LSTM e
able to capture seasionl and trend components of erime rates.
These findings were published in a number of academic
Jorartals,

(1] Stogh and Tiward (X019 condocsad the resesch (n ordé
o evaluste the effectiveness of wusing methods that make use
of machine leaming in onder (o antkigute criosinal behaviour,
The study wirs carrid oul in veder 1o iimvestigale the elficacy
of wing sh methods, They explored a0 range of
ML approaches, I orckr b assess the merits and downsides
of utilising each voe to prodict crimaml beksiviour,

[2] Chen, Wang, and Mo (201%) came up with & hybryd
model in ceder fo poit criminal bebaviour, DL & DT we
both used imo this model in ceder to impeove ies ability s
forecast criminal behaviour, They were able 10 extract the
temporal trends fm the crlme datn by usiag u nesenl
netwark equipped with LSTM. Pollowiag that, they fed the
results of that network dnto i DT sl leg ehe tree 1o use the
Knowledge it b gamed 1o make predictions bsed on the
ditn it had gartheorod,

13] Bello-Orgae, Jang, & Camacho (2017) used DT in their
reseirch 10 malyse Jarpe amounts of social data and to make
peedictions shout the likelibood of significant evests
occurring i messopolian popalacions. They staned the
peocess of caegorising the event by Jocating it and
estublishing the tume It twok place using infoemagion that they
acquised Trom Twlter, The nest siep wits 1o delensing the
malure of the cecurtence by cosstructing o decision tree,

[4] Natarajan and Rini (015) presented o method tal i
baased on ML foe predicting crimmal bebsavioor in Imbia, This
method com be found in their rescarch paper. This
methodology wirs designed specifically for the purpose of
unalysing dhata from Indix. Since doing research on a vanicty
of factors related to crimes, such us area, time, the nature of
the crines, and the weather pattéms, they utillsed & docssion
e 10 foveecist e masmber of crimes it will oo, This wis

accomplished afier taking (o consideration all of the
fefevant facuns.

5] Gerber (2014) drew his results by combiniasg data froe
Twitter with an algocithm that caleslated the density of
kemels, Ho way able 1o determine the places in the city that
i the highest crime rases by using gootagged tweets, When
e el found thase places, be used kemel density extimation
1o forocisst future crime raes in those areas. This was done
after be hd found those areas,

O] Usiig rsaching leaenlng, Soda-Coms, Gonadles-Atil,
and MeezSancher (2018) were able to make peeditions
bt the Fikelibood of future celmbsal beha lour, They were
ik 10 o s by wsing o chatiset that inshaded amstances of
recidivism and camying out an analysis of many crteria, such
o5 & person’s demagruphics, thear crimisal history, s their
mental health stufus. Both of these factors weee taken into
conskleration, They were uble 1o reach an accaracy of 76% m
their predictions by esing a DT, which was & sipaificant
improvement over the results they had gotien in the past.

[ 7) Ma and Jlang (2017) presessed an [nnovasive method for
Farecasting criminal behaviour, [Citation meeded] 18 onler to
arive w rellable cooclusions useng thelr appeosch, the
researchers combined a spatial-temporal chesering amalysks
with a desision tree, They find wilised clustering analysis to
identify geographical and femporal trends in the data on
crimes, anid the they wsed 2 DT o produce prodictions based
on those patterns. Clusterimg analysis was wsed o find the
fresds in the data o crimes. In ceter o kentify patterns m
the dats on crimes. n clusterieg analysls was camied cut,

8] Akner andl Hague performed n research on the use of
ML 1o e peadiction of criminal behaviour i et of the
work hat they wsderook o thele seticle that wiss released in
2019, The paper winy publaed in 019, They carried out
research on o nusber of different ml approactes in order
evaluie (he applications of these algoriths in the prodiction
of virws sorts of crimmal bebaviour. [n pasticular, they
were imterested in finding oot how effective these algocithins
were in prodicting 2 wide variety of crimimal behanioury.

9} Sohel, Akter, Uddin, and Bhowmik developed & crime
peediction system i thele research from 2017, which mude
use of both the K-semest neightont sppeosch and the
leclsson tree alpoviehm, ‘They condocted an examinigion of
(e s o0 crimes carvied out in the ¢y of Diuka, whach is
Iocated in Bangladesh, and they discovered a vatiety of
inducators, including the location of the crime, the time of the
enme, anl the kind of eme. Using the e of the decism
free methodology., they were able in achievieg @ accuracy
rate of $5%.

[10] I an article that was wrtten by Komblum, Pascarells,
and Foote and published i 2015, they discossed how
ecoentl 10 for organisations who el with law
enforcemest % have the shilily (o properly forecast futwee
craningd conduct, They assessed & range of different crime
peediction sysiens, sich 4y e PredP system nd he
HunchLath syshem, i oeder W determine the imfluence that
cach of these systems had on the guantity of criminal activity




thal wies redeced as a result of their use, They also examined
e eftocul consaderations that we relied with crime
peadiction systeims as well ay the repercussions thit such
systenis hive foe chvil rights, Another tople that was exphored
wins the samifications that sech systems have for civil sights,
In additiom 1 this, they spoke bout the effects tat pattern
detection systems have had and contimue 10 have ca civil
rights.

ML EXISTING SYSTEM &
LIMITATIONS

The application of ml algonghms for crime detection is me
new, ad vanoos systems already exist, The PredPol sysiem
& ooe such example; [t analyses past crime reports in tndem
with sophisticaed algocithins 1o forecast when and whese
criminal ctivity will be most peevalent, Tt s been shown
beneficd o decreasing crime mles, and s now being
cnployed by law enforcement agencies in a number of U5,
cilies.

ShotSpotter 1 another current device thit employs sound
sensars 40 detect punfire and imemediately alent suthorities.
Many US. communitics have wsed the method, which his
been demonstrated o significantty lower gun vioknce.

Yes, there are & number of sesinctons wigh the cumealy
uvalible solutions. Secondly, they may only be good
forecasting one sont of crinse, ke gun violeace of unglary,
and not others. Second, they can't accosst for the emengence
of new crimes singe they e Gt Trom the fust, which may
not be accurate reflections of curront crime trends, Finally,
they might be biassed and unfirirly target certain communities

or people groups. Given that these systems gather and salyse
asslve quantities of daa oo people s grovs, tey may
uli give rise o privacy and avil liberties concems,
Unintended effects, such s o hetghaened polace presence
ety neighbouthoods or i rise in raciel profiling, we
possible outoomes of the widespread wse of sach systems

There are substantiol Timits s probents that need o be
wddressed, but overall, proviows systoms  appbving
md algarithes for crime forecasting have shawed promise.
Here, we want 10 (mprave spoa existing meghods by spplying
Machise leansng algonthing 0 the peoblem of crime
peedicticn in an effort to create @ moce just and accorte
systemn.

14 Snirm archilctis
w. Bk
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IV, PROPOSED SYSTEM

Hy embracing o more extensive und diverafled set of data
sources and by emplaying cutting-cdge michine Jearning
algorshms 10 evaluate nod interpret the data, our proposed
systenm batends 10 overcome the lsitations of curvent crime
prediction systemr, By combinieg mlocmatkn froen nmy

streams, the system will be bestee able to identify and respond

1o emerging etime trends, pullems, d occumrenes. A
number of mi fechniques, such as DT, RF & KNN, will be
used to thas mformation 1o determine when md where crimes
ure most Iikely 1o oceur,

Our system will have safeguands bailt in 1o prevemt
algorahms from nsppeopriately discrimisating  agalnst
partscular people o groups, ansaermg concerns about hirs
and faimess, Checking algorishms for inberent biases and
making oeoessary adjustarents 1 deta or dgoeiihen 0
climinate such Brases is part of this process, The system will
be creased such that it is castly mavigaed by liw enforcoment
e odher imterestel purtics, Users will be able b see the ity
und projectivns graphicully and engage with them to help
them foemulise effective plans to reduce criminal activity.
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Allin all, our suggested methodology 1s meant b be a more
etficlest and falr method of predicting crimingl behavlour
usimg maching learning, By adding o more extensive variety
of data sources and resolving concerns about biss and
Tuimess, we thisk that cur method has the posential %0
rwdically Jower ctime rafes amd enhiasee poblic safety

V.METHODOLOGY
A Methods and 100l for pasherlug amd cleaning dana are
ttlined.

I, Methaxds of Collecting Data:

This research relied om information freely accessible on the
Tndore Palice Depamment's own websise. Over the course of
oy years, his dataset documents crimingl activity i
Indore. The information w provided s i comma separatod
vilues (CSV) file and inchades desaids such as the kind of
crime, the location of the crime, the time of the incident. et

il Methods for Duta Preprocessing:

The dista had 10 be cleased up 1o climamate any flaws or
sconsistencees before it coukd be used by maching learning
techimgoes. Foe duts prepantion, we employed the following
melhody:

O Iisputation, removing fows with missing values, &
coerecting inconsisient ity were wed [0 femve
missing vahues and discrepancies from the dataset,

® The most significunt chiracteristics for the classification
model were chosen ussg featwe sehection: metheds
since ot all features were applicable fa the prediction
job.

0 One-hot encoding was used %o assign sumerical values 0
categoricsl varlihks

1. Desaiting the DT, RE & KNN algorishins used for ml

The rescarch team used theee Gfferont md algonithms: the
Decissom Troe, the Random Forest, and the KNN. Python's
seikit-learn module wis used % actalize the algorighin,

1) DT: The decision tree fechnigue was used fo construct
tree-like represesiton of choloes and thelr potential
cutcomes, Attribotes inchadimg the dale, time, and place of
crime were wtilised to determine it categary.

2 RF, The Rusdoes Forest et i 4 kind of emsemble
Sesming Uil sy i collection of decivion troes 40 incresse
peecislon and cowateract overfitting. In this reseach, we

emplayed the Random Forest algonshm to categorise crimes
acoondiag w thelr characteristics.

JIRNN: Sinslarity-hased - crimbsal - comegocization wis
accomplished wsing the KNN method. The slgoeithus locaies
the k chomest neighbouns of & crume and assiges it W (he
majority ¢ hass found amoeg those neighbours,

@ Evaluation Metney:

Precision, securacy, Ploscore, & recall were caly few of the
criteria weed 10 assess the algorithms’ overall performance.
Accuracy assesses how well it model perfoems in terms of
how many examples & progerly classifies, while recall and
prechsion evaluse s effectiveness fr lndivideal classes, The
Fl-score takes info sccount both accuracy and recall,
weighing hoth equally. We ullised crossvalidatinn o make
sure the model could be applied 0 fresh dits.

€', Anatysis of the measres used in fhe assessment process
and tive rexts abiained by ek algorithm

T comgure the wowcy of the DT, RF, KNN algos m
predicting Indoee’s crime rages, we wsed & number of different
crieria,

We first evalussed the quatity of the medel as 2 whole by
looklsg it e accurscy. The accuracy of o prediction i
essured i the proportion of accurate prdictions relative to
ull peedictisns, We also wilised FI soore, recall percentage,
o precision as measures of performusce. The ratw of
carrect prodictions 1o dotal pesitives is known s peecision,
whereas the ratio of cormct positives 10 cormt positives is
hnown i recall. The F1 score bulanes aceuracy s recall
inho it single nurer.

Alsoy, we used a confashon mistrix to graphically compare how
well each method performed. TP, FP, TN & FN arc all shown
in the confusom maix. While determining the
ulocesentioned measures for success, we employed this
matrix. The results demonstrated tat all theee methods
successhally predicied ladoee's crime rutes, When compared
10 the DT& KNN abgoeithess, RF fared hetier nems the
boanl. As the comfusion matrix shows, the Random Forest
methid achioved the best rabio of true posttives s fulse
positives & fabse negitives, Owr assessment criteria showed
that the RF algorithm peeformed best in forocasting future
crime rates in Indare, suggesting thit o may be a useful
resoarce for law enfoecement ageacies woeking o keep the
clty safe.

VI. RESULTS

Here, we repont the lindings from our reseanch on the
meourncy OF machine bamisg algocithms for peediting
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Indare’s crime rute. We compared the sccuncy of three
difterent crime peodction algorithms: DT, RE, KNN,
According to ou fisdsags, the RF method is more accurale
than either the DT oe e KNN algorithms. RF was ¥72%
nccurate, wheress DT was 82.5%, sad KNN wis 78 4%,

To provade axkditional depth 1o the caegorization process, we
combined smaller groups imo bigger cses, We consolidited
crimes like “thelt” Bueglary,” and “robbeny™ indo a mew
category we call *property crime,” for example. Like how we
combined “attack” sed *battery” into *viokot come.” etc. The
resalts of the categortzation lest were eshanced md made
pocee understamdable thanks (o this method.

Our studies shows that i algorithms wsed o forecist feare
erime ries tight be & useful resource for Law enforcenent,
To better protect the pablic, law enforcenet cganisations
fieed 10 be abile to peoperly estimate cnme rales wo they can
nplemenl prtive measures do redwee crime. In additon,
wilh the help of bigger chisses. the clissification job may be
mcee mcimngful sad inteepretablo, making it sispler for law
enforcement (o like the mecessary sieps.

Our research sbeds Light oa the poestial of ml algerithms for
forecastimg Indoet's crime rates, Wee show that combining
saaller classes info begger omes improves accuracy and
efficieacy using the Random Forest method. As a result of
our sesearch, we hope thn law enfoscement authorities will
b sle 10 develop more effective wiys 1o redese crime and
increqe secerity for the geseral population.
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VIL. DISCUSSIONS

Here, we present the results of onr research and the
idvantages of using AL& ML v the fight igainst crime.

Using machine kamsing lechnigues, we were bk o
ccurmely anticlpate Indoee's ceime cates, ws shown In our
rescarch, Law enforcement agencies muy ulilise this data to
fake preventatlve measures o reduce crime and boost
community security. For instance, the city's palice foroe may
distribate manpower and equipment i response o expecied
crme rates in various disricts. The public’s trust in faw
cenforcement antborities and the criminal justics system may
both benefil from this strategy,

In additiva, the appbication of ml akgoeithms 1 the problen
of cname peevention may essist 10 address some of the
shortcoenings of more  conventiosal  approackes.  The
tradtions! technigues of predicting futere crime rates are
buased on historical crume stutlstics, which might be unrellable
andoutal dee. [ costeast, ml algocithis are able 1o exuming
dota n real tine, looking for wends and cusliers that may thea
e wsed 40 ke more accurste predictions about fue crime
rates. On the other hamd, our rescarch does have certsn
caveats, The lack of dia is one of the maim problems with
our reseqreh, Our analysis  Timited 1o 2 certin time frame
ind peographical region because of the chat we wtilised. So,
the accessibility and caliber of daga may impuact the reliability
o our findings.

Furthermore, our mvestigation focuses on oaly theee machine
leaming algorshms: DT, RI & KNN. SVM & ANN are two
imoee enl methods that maght be uselul in crime peadiction,
TheefMicacy of these altenative lgoeithers may be compaed
10 the abporithens we utllised b the future,

VIII, CONCLUSION & FUTURE
WORK

Income sion, our research shows that ml algorahms like DT,
RF & KNN can sccursely predict different types of crmingd
activity in Indore, Our rescarch suggests that combiming
sisaller crime categocles Into begger anes might improve the
redubility of crime foecists,

Thete aee several ways i which the use of AT and ml so the
peoblem of crme control might inpeove existing practises
und procedures, imcluding the more efficient we of wvailable
resources. Neverhekss, further sdy 15 required to
determine the moral consequences of this kechnology and
guaramiee that ils use will mot resah m prejudice or
discrmination,

We it 10 impeove crime prediction acceracy by explormg
the potential of inchding new i algocithoes and datn
sourees, such associal media & meteoenlogical duts, In futuse
rescaech, Im pddition, we want 1o jnvestipate whether o st
relaforcement leaming can be used o create effective,
[HEYEAAEVG e e again (vime.
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