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ABSTRACT: Preventing crime is essential since it is a concerning feature of our society. A methodical approach to
identifying and analysing patterns and trends in crime is crime analysis. It is crucial to research causes, take into
account numerous elements, ascertain the connections between different crimes that occur, and identify the most
effective ways to prevent crime. This project's main goal is to use clustering algorithms based on frequency and
regularity to identify different types of crimes. Criminal behaviour is analysed, investigated, and trends are sought after
via data mining. This project uses the Random Forest, KNN, and Decision Tree algorithms to categorize the crime data.
Based on historical data, we can use the classification to predict a crime. This technique can draw attention to locations
with a high probability of crime and pinpoint locations with a higher crime rate.

KEYWORDS: KNN, Random Forest, Decision Tree.
I. INTRODUCTION

Humanity is seriously threatened by crimes. A lot of crimes happen on a regular basis. It may be expanding and
increasing quickly and widely. Both big cities and small towns and villages experience crime. Among the several kinds
of crimes include robbery, murder, rape, assault, battery, false imprisonment, kidnapping, and homicide. Cases need to
be settled much faster because of the increase in criminal activity. Since crime has increased more quickly, it is the
responsibility of the police department to control and reduce it. The police department's primary concerns are criminal
identification and crime prediction due to the abundance of available crime data. In order to solve issues faster,
technology is necessary.

Aim: The objective of this project is to forecast crimes using the properties of the dataset. The dataset comes from the
official websites. With the help of a machine learning algorithm based on Python, we can predict the type of crime that
will occur in a particular area.

Objective: The objective would be to train a model for prediction. The test dataset will be used for validation, while the
training data set will be utilized for training. The model will be constructed using an improved method based on
accuracy. K-means clustering and a few classification techniques will be used to predict crimes.

II. LITERATURE SURVEY

1. Augustin Sam N; A M Anusha Bamini (2022) — Criminal Activity Forecasting using Machine Learning. This
study applies machine learning particularly the Random Forest algorithm to identify crime patterns, hotspots, and
anomalies using historical data. By enabling real-time monitoring and smarter resource allocation, ML enhances
proactive crime prevention and supports more effective, data driven law enforcement strategies.

2. Divit Gupta (2023) — LEVERAGING ARTIFICIAL INTELLIGENCE FOR COUNTERING FINANCIAL
CRIMES. This paper examines how Al is transforming anti-money laundering efforts by improving the detection of
suspicious financial activities while also introducing ethical and operational challenges. As financial institutions face
growing risks like identity theft, terrorism financing, and global money laundering, Al-driven systems help analyse
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customer behaviour and transaction patterns to strengthen AML frameworks. Overall, Al offers powerful tools for
modernizing AML programs and enhancing risk intelligence.

3. Almeida, Selina (2024) — Predictive Analytics for City Crime Using Machine Learning. This study analyses several
machine learning models to forecast crime patterns in Los Angeles, achieving strong spatial prediction accuracy but
limited success in predicting crime types. It emphasizes the potential of data-driven safety strategies while
acknowledging the ethical challenges of predictive policing.

4. G. Divya; Naman Saxena; Akshansh Sharma (2025) — Crime Prediction and Analysis using Machine Learning.
This study addresses India’s rising criminal cases by using 18 years of crime data and machine learning techniques to
identify regional crime patterns and improve case classification. Through careful pre-processing and feature selection, it
develops an efficient predictive model capable of forecasting future criminal incidents with greater accuracy to support
informed law-enforcement decision-making.

III. SYSTEM MODEL AND ASSUMPTIONS

The suggested crime forecasting system is based on a predictive framework that examines historical crime data together
with environmental, time-based, and geographic characteristics using machine learning techniques. The system gathers
data from a variety of sources, including spatial mapping tools, census data, and law enforcement records. In order to
help authorities plan preventive measures, the model analyzes patterns and relationships in this data to estimate the
likelihood of crime occurrences, identify probable hotspot locations, and generate time-oriented predictions.

The approach is predicated on the idea that the crime data that is now accessible is trustworthy, organized, and
sufficient to train prediction algorithms. It makes the assumption that criminal activity follows recognizable patterns
impacted by time and place. Additionally, the model makes the assumption that unforeseen changes in society or the
law are rare and can be handled with frequent data updates. Furthermore, it is presumed that the system is applied
appropriately, with human oversight in place to guard against prejudice and guarantee that forecasts assist just and
moral decision-making rather than taking the place of judgment.

IV. EXISTING SYSTEM

Statistical models using Weighted Moving Average, Functional Coefficient Regression, and Arithmetic-Geometric
Progression are presented based on crime data from the preceding year in Indian states. The accuracy of the suggested
methods is between 85% and 90% based on the difference between the actual data and our expected values for both
years. Machine learning (ML) systems will be able to predict crime in the future with enough data points. This may also
improve the forecasts' accuracy. In order to determine weighted accuracy for a district, the method can also be
improved by fusing statistical modeling techniques with machine learning models.

Disadvantages:
L Despite the existence of certain methods and detection techniques, such as women's safety security systems in the
Internet of Things and embedded systems, There were some accuracy problems.

DESIGN METHODOLOGY: A supervised machine learning model is trained using crime head data, whereas an
unsupervised machine learning model is utilized to create clusters of crime types as crime head labels. The algorithm is
taught to forecast the likelihood that a new crime will be reported so that crimes can be prevented.

V. PROPOSED SYSTEM

Users can employ a variety of machine learning techniques on datasets. Nevertheless, supervised learning and
unsupervised learning are the two main categories of learning algorithms. In order to infer information, or "the right
answer," supervised learning techniques employ labeled training data. The objective given to the algorithms is to
predict a specific characteristic or collection of attributes. The data preparation procedure includes methods to eliminate
any null or infinite values that can compromise the correctness of the system. Formatting, cleaning, and sampling are
the three primary steps. The goal of the cleaning procedure is to remove or correct any incomplete data.
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Crimes Prediction Ways:

e To make use of the resources, determine crime hotspots, assign vigilante resources (police vehicles, guns, etc.), and
reschedule patrols based on a location's vulnerability.

e By doing so, prevent offenses Prevent crimes like murder, rape, theft, drug use, smuggling, etc. to ensure a better
civilization.

Advantages

e Accuracy of crimes rates decreases .

e The protection and safety of those in our immediate vicinity. Thus, machine learning approaches also assist safety
and security systems.

VI. SYSTEM ARCHITECTURE & DESIGN

The proposed predictive crime intelligence system design is built as a modular, machine learning driven platform that
transforms historical and current crime data into insightful information for proactive law enforcement. The architecture
begins with a data intake layer that collects information from many sources, such as demographic databases, police
records, CCTV feeds, and temporal spatial data. A pre- processing module then cleans and standardizes the data.
Scalable storage and quick retrieval for analysis are supported by a centralized data repository. The fundamental
intelligence layer uses supervised and unsupervised machine learning models to compute location wise and crime-type
risk ratings, predict future crime hotspots, and find crime patterns. Through regular retraining and model feedback,
these predictions are continuously improved. Officers and decision-makers can intuitively comprehend risks thanks to
an analytics and visualization layer that displays results through interactive dashboards, heatmaps, and alarm systems.
A decision-support layer connects the forecasts with patrol planning and alert systems to allow law enforcement
agencies to allocate resources efficiently and react proactively rather than reactively while maintaining system
flexibility, security, and ethical data usage.

Data Gathering

Data Prerocessing

Choosing Model

Training Model

Testing Model

Tuning Model

Prediction

Fig 1: System Architecture & Design of Crime Prediction
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VII. IMPLEMENTATION

The implementation of the predictive crime intelligence system follows a layered and integrated approach that
transforms unprocessed data into proactive law enforcement actions. Initially, crime-related data from police databases,
CCTV systems, and demographic or spatial-temporal sources are continuously collected through automated data
ingestion pipelines. This data is then cleaned, validated, and transformed to ensure consistency before being stored in a
centralized database designed to support large-scale and real-time access. The intelligence layer applies machine
learning models such as classification, clustering, and timeseries forecasting to detect crime trends, predict future
hotspots, and generate risk scores for specific locations and crime types. These models are trained on historical data and
periodically updated using new records to maintain prediction accuracy. The processed outputs are passed to the
analytics and visualization layer, where interactive dashboards, maps, and alert mechanisms present insights in an
easily interpretable format for officers and analysts. In order to help with patrol scheduling, resource allocation, and
early warning notifications, the decision-support layer integrates these insights with operational systems. This preserves
scalability, data security, and ethical system use while enabling law enforcement organizations to take proactive rather
than reactive action.

v ® RunzPinVs Code X | w Ciime Analytics & Prediction X | W Crime Analytics & Prediction X

c @ localhost

® Login Signup

A Crime Analytics & Prediction System

£ Secure Login

@ Prediction Model Errors Logout

A Crime Analytics & Prediction System

P Region Based Crime Prediction

State District

KARNATAKA ~ BANGALORE RURAL

Predict

Predicted Risk Level: Low
Total Crimes: 1204

@ Top 5Crimes

Fig 2: Snapshots of Crime Prediction
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VIII. RESULTS

The outcomes generated by the predictive crime intelligence model demonstrate its effectiveness in identifying
patterns, forecasting potential crime occurrences, and supporting proactive law enforcement decisions. The system
successfully highlights high-risk zones by generating crime probability scores and visual heatmaps, allowing authority
must make a clear distinction between places with low, medium, and high levels of threat. Temporal analysis results
show improved accuracy in predicting crime trends based on time of day, day of week, and seasonal variations. The risk
analysis component ranks crime types and locations, enabling better prioritization of patrols and resources.
Additionally, the model’s continuous learning mechanism improves prediction performance over time as new data is
incorporated. Overall, the results indicate reduced response delays, more informed decision-making, and enhanced
preventive measures, confirming that machine learning-driven crime forecasting can significantly strengthen proactive
law enforcement strategies.

Relative Frequency

THEFT CHEATIN®THER IPC CRIMES RIOTS BURGLARY

Fig 3: Observation of Crime Prediction
IX. CONCLUSION

In summary, the predictive criminal intelligence model shifts the emphasis from reactive responses to preventive
measures, making it a useful tool for contemporary law enforcement. The system produces accurate forecasts,
significant risk evaluations, and understandable visual insights by fusing real-time inputs, machine learning approaches,
and historical crime data. The model encourages early actions in high-risk regions, better patrol planning, and more
intelligent resource allocation. Its modular design enables future improvements and scalability, and its adaptive learning
capabilities guarantees consistent performance as crime trends change. All things considered, the system shows how
data-driven intelligence may improve public safety, maximize operational effectiveness, and assist law enforcement in
making morally sound decisions.
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