
www.ijcrt.org                                                                         © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882 

IJCRT2506189 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b619 
 

Crime Data And Prediction Using Machine 

Learning 
Prof.R.C. Mahajan1 Nishant Suresh Rayate2 

AIDS Department, PVGCOE, Nashik AIDS Department, PVGCOE, Nashik 

 

Kaustubh Prakash Avhad3 Gaurav Sanjay Badakh4 

AIDS Department, PVGCOE, Nashik AIDS Department, PVGCOE, Nashik 

 

Nikhil Ganesh Patil5 

AIDS Department, PVGCOE, Nashik 

 

Abstract : Machine learning for crime analysis and prediction is a novel method that makes use of cutting-edge 

computational techniques to analyze past crime data, spot trends, and predict criminal activity. The goal of this 

project is to create a machine learning-based application that can evaluate crime statistics from various Indian 

states and classify them as high, moderate, or low depending on how frequently crimes occur. We will 

recommend the necessary preventive measures and some precautions before visiting a specific crime hotspot 

based on the frequency of specific crimes in specific states. The methodology comprised classifying crimes 

using a linear regression model, then grouping states according to their crime rates using k-means clustering. 

The study's findings showed that the machine learning model was effective in precisely. categorizing offenses. 

The creation of an application that gives users insightful information about crime rates in various states is the 

research's unique contribution. 
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I. INTRODUCTION 

Crime rates have been steadily increasing in India, and people are frequently ignorant of the kinds of crimes 

that are common in their states, cities, or travel destinations. Regretfully, there aren't any particular apps that 

give users comprehensive information about local crime rates. We have created a project to address this 

problem; the data is extracted from the website and subsequently cleaned to satisfy the project's 

specifications. ARIMA and linear regression models are use for time series forecasting. A statistical method 

for simulating the relationship between independent variables (like location) and dependent variables (like 

crime rates) is called linear regression. It facilitates comprehension of the relationship between changes in 

one or more predictors and alterations in the target variable (crime rates), which enables analysts to pinpoint 

the causes of crime and forecast outcomes accordingly. In contrast, time series forecasting is especially 

helpful when working with temporal data, such as crime rates over time. In order to predict future values of 

the series, ARIMA, a popular time series forecasting technique, models the relationship between an 

observation and its lag observations (auto-regression), the trend (differenc-ing), and the moving average 

error terms. 
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II. LITERATURE SURVEY 

 

[1] In Shah, N., Bhagat, and Shah's article "Crime Forecasting Machine-learning and Computer Version 

Approach To Crime Prediction and Prevention," we thoroughly examined the information gathered from the 

literature. We conducted pre-analysis and post-analysis, where pre-analysis involves examining the literature 

that was first gathered (i.e., the research papers that were gathered right after we ran our search query) and 

post-analysis involves examining the study data that were ultimately chosen after applying selection criteria. 

It has been noted that Science Direct has stopped extracting search results, despite the fact that we have 

recently excavated the two well-known research databases, IEEE and Science Direct. 

 

[2] Kalyani Kadam and Ayisheshim Almaw Bagging, crime prediction, ensemble learning, J48, random tree, 

Na¯ve Bayes, and stacking are some of the learning techniques used in "Crime analysis and prediction." 

 

[3] In their paper "Crime Analysis Through Prediction," Suhang Kim, Param Joshi, and Pooya Tehri used 

machine learning predictive             models to train and test the dataset. 

 

[4] "Crime Analysis and Prediction using Fuzzy, C-Means Algorithm" by B. Sivanagaleela and S. Rajesh The 

use of the Fuzzy C-Means (FCM) algorithm in crime analysis and prediction is examined in this study. The 

study examines the preprocessing of crime data using fuzzy clustering techniques. @International Research 

Journal of Modernization in Science, Technology, and Engineering [6206] e-ISSN: 2582-5208 Open access, 

peer-reviewed, and fully referenced www.irjmets.com International Research Journal of Modernization in 

Engineering Technology and Science, Volume 06, Issue 04, 2024 Impact Factor: 7.868 identifying patterns 

in criminal activity and developing prediction models. By using a methodical approach, the paper seeks to 

shed light on how well FCM handles the complexity of crime data and enhances   the accuracy of predictive 

analytics in law enforcement.  

 

[5]  Sakib Mahmud, Musfika Nuha, and Abdus Sattar proposed “Crime Rate Prediction Using Machine 

Learning and Data Mining”. The research paper ”Crime Rate Prediction Using Machine Learning and Data 

Mining” delves into the intricate challenge of addressing numerous safety problems prevalent in modern 

society. With crime rates fluctuating and safety concerns escalating, the study employs advanced techniques 

in data mining and machine learning to proactively combat crime. By leveraging methodologies such as 

KNN (K- Nearest Neighbor), the research endeavors to predict crime rates accurately, enabling law 

enforcement agencies and policymakers to implement effective preventive measures. The focus extends 

beyond mere crime analysis to the development of predictive models that offer insights into safe routes and 

areas vulnerable to criminal activities. Through the amalgamation of data mining techniques and machine 

learning algorithms, the research aims to provide actionable intelligence for enhancing public safety and 

fostering secure communities 

 

 

II. EXISITING SYTEM 

 

Data Collection Gather comprehensive historical crime data, including details on types of crimes, states, 

District, Year, and socioeconomic factors. Data Processing Cleanse and preprocess the data to handle missing 

values, and outliers, and ensure consistency, creating a reliable dataset for analysis. Feature Engineering 

Identify relevant features that contribute significantly to crime patterns, considering factors like location, time, 

demographics, and previous criminal records Model Training Train the selected models using historical data, 

fine-tuning parameters to optimize predictive accuracy. Validation and Testing Validate models using separate 

datasets, ensuring they accurately predict crime patterns in real-world scenarios. 
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III. PROPOSED SYSTEM 

 

 
 

Fig. 1 : System Architecture 

. 

A. System Architecture Overview: 

The project centers around a web-based dashboard that interacts with a cloud-hosted backend. This backend 

handles the main logic and processing, including access to the central database, crime-related datasets, and 

various external APIs. It also hosts the machine learning models used for crime prediction. The system 

integrates multiple modules such as user authentication, crime trend analysis, data visualization, real-time 

updates, and alert notifications. These modules work together to offer a seamless and intuitive user 

experience. Users access the system through a responsive dashboard built for data-driven decision-making 

and situational awareness. 

B. Context Retrieval: 
The system dynamically retrieves relevant contextual data based on user interactions. This includes location-

based crime statistics, time-based trends, and environmental or socioeconomic indicators, if available. By 

understanding the context—such as city, neighborhood, time of day, or crime type—the system tailors its 

predictions and recommendations accordingly. Data is sourced both from historical crime databases and real-

time feeds (when applicable), ensuring that the insights provided are accurate, timely, and meaningful for 

users. 

C. System Design and Documentation:  
The architecture follows a modular design, with each component having clearly defined roles and interfaces. 

This includes separate layers for data processing, model inference, user management, and visualization. To 

support future development and maintenance, comprehensive documentation is provided. This includes 

UML diagrams to map module interactions, data flow diagrams (DFDs) for understanding data movement, 

and API specifications detailing endpoint functionality. Class diagrams are used to describe object-oriented 

components in the system. The documentation also covers how data is processed, transformed, and stored 

across the backend infrastructure. 

D. Data Preparation:  
For accurate crime prediction, the system utilizes large volumes of historical crime data sourced from official 

law enforcement databases and open data portals. This data undergoes a rigorous preparation process that 

includes cleaning to remove noise or inconsistencies, normalization for uniformity, and feature extraction to 

identify meaningful patterns. The cleaned dataset is then split into training, validation, and testing sets to 

build reliable machine learning models. Incorporating both past records and, where possible, current reports 

helps ensure the system can generate accurate and insightful predictions. 
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E. Selection of Technologies:  
The dashboard is developed using React.js for a modern and responsive front-end experience, while the 

backend leverages Django or Node.js to manage API requests, business logic, and data handling. Machine 

learning models are built and trained using Python, with Scikit-learn and TensorFlow supporting a variety 

of algorithms for prediction. The system stores user and crime data in PostgreSQL or MongoDB, depending 

on the specific use case and data structure. For visualizations, tools like Chart.js or D3.js are integrated into 

the dashboard. Version control is maintained using Git, with collaborative development managed via GitHub 

or GitLab repositories. The backend also connects to external sources such as government crime data APIs 

to ensure that information remains current and relevant. 

 
 

Figure 3.2: Flow diagram 

 

F. Aggregating Results. 

 

1. Model Performance: 

The crime prediction model achieved a strong performance, with an accuracy rate exceeding 85% on the 

test datasets. Key evaluation metrics such as precision, recall, and the F1-score were calculated to provide 

a comprehensive understanding of the model’s predictive power.These metrics helped evaluate the system’s 

ability to correctly identify potential crime hotspots while minimizing false positives and false negatives. 

 

2. Weather Forecasting Accuracy: 

The system successfully integrated real-time data feeds and historical records to identify emerging crime 

patterns. Forecasts aligned closely with actual incident reports, helping users anticipate trends based on 

location and time. 

3. Market Analysis Insights: 

Historical crime datasets were analyzed to extract meaningful trends such as time-of-day risk, frequent 

crime types, and seasonal variations. These insights were clearly visualized on the dashboard, helping 
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users—like city planners, law enforcement, and researchers—make data-driven decisions.  

4. User Engagement: 

User feedback highlighted a high level of satisfaction with the system’s clarity and usability. The 

dashboard’s interactive elements, such as filters, heatmaps, and prediction toggles, received particular 

praise. The integrated support chatbot improved user experience by offering quick responses to queries 

related to prediction details or data interpretation.. 

 

5. Real-Time Bidding System: 

The platform’s real-time alerting feature kept users informed about predicted high-risk zones or times. These 

alerts were delivered through dashboard notifications and email (where configured), encouraging timely 

action. Compared to manual monitoring or static reports, this feature boosted responsiveness and helped 

prevent information delays. 

6. Scalability and Performance: 

The scalability of the system architecture was confirmed, allowing it to handle growing data loads with 

negligible latency. 

According to performance testing, even when there was a lot of user traffic, the application stayed 

responsive. 

 

7. Security Measures: 

 By putting strong security measures in place, the risks of fraud and data breaches were reduced and user 

data and transaction integrity were protected. 

 

8. Response Time 
Response time is the amount of time it takes for a system to respond to a user or other system's request. 

Response time is a crucial performance metric that impacts user experience and overall system efficiency 

in software applications, particularly those that involve real-time processing. It includes the amount of time 

that passes between a user starting an action (like clicking a button or filling out a form) and the system 

giving them feedback or showing them the data they have requested. 

 

9. Average Response Time: 
This crucial performance indicator gauges how long it takes a system to react to a user's request. It is usually 

computed as the average amount of time that passes between making a request (for example, when a user 

clicks a button or fills out a form) and receiving and displaying the response. This measure is crucial for 

evaluating an application's effectiveness and user experience, especially in web and mobile settings. While 

a high average response time can irritate users and cause them to stop using the application, a low average 

response time suggests a responsive and effective system, increasing user satisfaction. For applications to 

meet user expectations and performance standards to be maintained, average response time must be tracked 

and optimized. Server load, network latency, request complexity, and the effectiveness of database queries 

and underlying code are some of the variables that can affect average response time. 

 

10. Easy to Use: 
Accessibility and user-friendliness of a system, application, or product that enable users to complete tasks 

with ease even in the absence of substantial training or prior experience. An intuitive user interface, 

unambiguous navigation, responsive design, and low entry barriers are usually essential components of an 

easy-to-use system. With the aid of helpful prompts and clear instructions, users should be able to quickly 

grasp how to use the features and functionalities. This increases user satisfaction overall, lowers frustration, 

and motivates more users to interact with the system efficiently. Making usability a top priority in design 

ensures that the application satisfies the wide range of user needs, which eventually increases adoption and 

success. 

 

IV. CONCLUSION 

Real-time Predictive Analytics: With the increasing availability of real-time data streams and advances in 

streaming analytics technologies, future projects may focus on developing real-time predictive analytics systems. 

These sys- temscan enable law enforcement agencies to detect and respond to emerging threats and incidents 

more rapidly. Human-Centered Design: Future projects may adopt a human-centered design approach, involving 

input from law enforcement officers, community members, and other stakeholders throughout the development 

process. By prioritizing user needs and feedback, these projects can create more effective and user-friendly 
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predictive analytics tools that are tailored to the needs of end-users. In summary, the ”Crime Analysis and 

Prediction using Machine Learning” project combines linear regression is useful for identifying crime trends and 

correlations in crime data. ARIMA models are better suited for time series analysis, forecasting, and capturing 

complex temporal dynamics, making them valuable tools for crime analysis and prediction.. 
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