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ABSTRACT 

In today’s rapidly evolving world, crime prevention 

and law enforcement agencies face the challenge of 

managing and analyzing vast amounts of crime data 

to identify trends and understand patterns of criminal 

activity. With the growing importance of data-driven 

decision- making, law enforcement agencies and 

government bodies are increasingly relying on 

innovative technology to address crime-related 

challenges. To meet these needs, we are developing 

a Flask-based web application integrated with 

machine learning algorithms, providing a robust 

solution for real-time crime data analysis and 

insights. 

This project aims to build an interactive platform 

that leverages crime data analysis and machine 

learning models to identify potential crime hotspots 

and uncover meaningful trends. By integrating data 

from various sources and offering advanced 

analytics, the platform will empower law 

enforcement agencies to take informed measures in 

addressing crime. Users will be able to visualize 

crime trends, access interactive heatmaps, and 

generate actionable insights based on historical 

crime data. 

Furthermore, by combining machine learning models 

with dynamic visualizations, the platform enables 

users to explore data in an intuitive and user-friendly 

manner, simplifying the interpretation of complex 

patterns. The system is designed to handle large 

datasets, ensuring scalability and reliable 

performance even as data volumes increase. 

The platform’s modular design ensures ease of 

maintenance and adaptability, allowing for the 

integration of new datasets and analytical models in 

the future. Ultimately, the goal of this project is to 

provide a powerful tool that supports law 

enforcement agencies in making data- driven 

decisions to enhance public safety and effectively 

reduce crime rates. 

 

1-INTRODUCTION 

In today's data-driven world, understanding and 

addressing crime patterns is crucial for ensuring 

public safety and shaping effective law enforcement 

strategies. With the rise in urbanization and 

technological advancements, crime trends have 

become increasingly complex, requiring innovative 

solutions to analyze criminal activities. Crime data 

analysis provides valuable insights into historical 

crime patterns, enabling law enforcement agencies, 

policymakers, and communities to make informed 

decisions and allocate resources effectively. 

This project leverages machine learning and time-

series forecasting techniques to analyze historical 

crime data, understand crime trends, and visualize 

the results through dynamic web interfaces. By 

transforming raw data into actionable insights, this 

solution aims to empower stakeholders with the tools 

needed to enhance public safety, prevent crime, and 

foster secure environments. The integration of 

advanced algorithms and interactive visualization 

bridges the gap between data and decision-making, 

making it a step toward more efficient and data-

driven crime management. 

Existing System 

The existing system for crime data analysis primarily 

employs traditional statistical methods and manual 
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analysis of historical crime data. Law enforcement 

agencies rely on static query- based reports to 

identify trends and allocate resources. While these 

approaches are functional, they have limitations in 

terms of accuracy, real-time insights, and scalability. 

The current systems often fail to provide proactive 

measures, relying instead on reactive responses to 

crime trends. Mentorship can be life-changing, and 

the ability to find a mentor online from the comfort 

of your house is pure bliss for many. Especially those 

that might not have a local network they can utilize 

or those that live in rural areas that lack specialized 

talent. 

Proposed system 

In today's data-driven world, the ability to predict 

and analyze crime patterns is crucial for effective law 

enforcement and resource management. The 

proposed system is a Flask-based Crime Data 

Analysis platform that integrates real-time data 

scraping with machine learning models to forecast 

crime trends. This system allows users to visualize 

crime patterns through dynamic, interactive 

dashboards and provides predictive insights to 

identify potential crime hotspots. By automating data 

analysis and offering an intuitive, user-friendly 

interface, it addresses current limitations in crime 

data tools, improving resource allocation and 

decision- making. This solution enables law 

enforcement agencies to act proactively, enhancing 

public safety and efficiency in crime management. 

 

2-REQUIREMENT ANALYSIS 

Functional Requirements 

Functional requirements specify the actions or tasks 

a system must perform to meet user needs and 

achieve its objectives. These requirements outline 

what the system should do, including specific 

features, functionalities, and interactions. They 

describe the system's behavior, such as processing 

data, generating reports, executing calculations, or 

providing user interfaces for specific operations. 

Functional requirements are directly tied to the 

purpose of the system and ensure that it delivers the 

desired outcomes, aligning with user expectations 

and project goals. 

Data Management Module 

This module focuses on handling crime data 

efficiently and aligning with the project goals. 

Real-Time Data Collection: Integrates web 

scraping to fetch and update crime data 

dynamically. 

Data Preprocessing: Cleans and organizes datasets 

for accurate analysis. 

Dataset Integration: Merges crime data from 

multiple sources into a unified format. 

Analysis and Prediction Module 

This module enables advanced data analysis and 

machine learning predictions. 

Crime Trend Prediction: Uses machine learning 

models to forecast crime trends based on historical 

data. 

Prediction Script Execution: Provides scripts 

(prediction.py) to process and generate predictions. 

Output Visualization: Generates interactive 

visualizations for crime trends and predictions. 

 

Non-Functional Requirements 

Non-functional requirements define how a system 

operates rather than what it does. They focus on the 

quality attributes and performance of the system, 

such as usability, reliability, security, and scalability. 

These requirements ensure the system is intuitive to 

use, consistently available, and capable of handling 

varying workloads efficiently. Non-functional 

requirements also address aspects like compatibility 

with different platforms, ease of maintenance, and 

speed of execution. They are crucial for ensuring that 

the system not only fulfills its intended functions but 
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does 

so in a manner that is effective, secure, and user- 

friendly. 

• Usability: The system features an intuitive interface, 

allowing users to easily input crime data and 

understand prediction results without technical 

expertise. 

• Reliability: The system consistently provides 

uninterrupted service, ensuring data integrity and 

operational availability even during high usage. 

• Scalability: The system efficiently handles 

increasing user loads and larger datasets, maintaining 

optimal performance and functionality. 

• Security: The system protects user data and crime 

datasets using secure authentication, encryption, and 

access controls, preventing unauthorized access or 

breaches. 

• Portability: The system runs seamlessly on various 

platforms, including Windows, macOS, Linux, and 

major web browsers, without requiring significant 

modifications. 

• Maintainability: The system is designed modularly, 

enabling easy updates, debugging, and integration of 

new features or datasets. 

 

Hardware Requirements 

Hardware Requirements are the most common set of 

requirements defined by any operating system or 

software application is the physical computer 

resources, also known as hardware. 

• Processor : Intel i3 

• RAM : 8GB 

• SSD : 500GB 

 

Software Requirements 

The software requirements document is the 

specification of the system. It should include both 

definition and a specification of the requirements. It 

is a set of what the system should do rather than how 

it should do it. The software requirements provide a 

basis for creating the software requirements 

specification. It is useful in estimating cost, planning 

team activities, performing tasks and tracking the 

team’s progress throughout the development activity. 

• Operating System : Windows 10 

• Integrated Development Environment (IDE): 

 Visual Studio Code 

• Programming Language : Python 3.6 

• Machine Learning Libraries: NumPy, Pandas, 

Facebook Prophet  

• Front end Technologies: HTML, CSS  

• Web Framework: Flask  

• Database: MySQL 

  

 

3-DESIGN 

Software Architecture 

It describes the structure and behavior of technology 

infrastructure of an enterprise, solution or system. In 

other words, System architecture can be described as 

the flow of application which is represented below in 

the pictorial form. He purpose of system architecture 

activities is to define a comprehensive solution based 

on principles, concepts, and properties logically 

related to and consistent with each other. The 

solution architecture has features, properties, and 

characteristics which satisfy, as far as possible, the 

problem or opportunity expressed by a set of system 

requirements (traceable to mission/business and 

stake holders requirements). 

System architecture is abstract, conceptualization-

oriented, global, and focused to achieve the mission 

and life cycle concepts of the system. It also focuses 

on high-level structure in systems and system 



. ISSN 2277-2685 

IJESR/June. 2025/ Vol-15/Issue-3s/232-240 

 C Shrynika et. al., / International Journal of Engineering & Science Research 

 

235 
 

  

elements. It addresses the architectural principles, 

concepts, properties, and characteristics of the 

system-of-interest. It may also applied to more than 

one system, in some cases forming the common 

structure, pattern, and set of requirements for classes 

or families of similar or related systems. 

 

Fig. 3.1.1 Software Architecture 

 

Technical Architecture 

Technical Architecture refers to the structural 

process of designing and building system’s 

architecture with focus on the users and sponsors 

view of the environment. Technology architecture 

associate’s application components from application 

architecture with technology components 

representing software and hardware components. Its 

components are generally acquired in the market 

place and can be assembled and configured to 

constitute the enterprise’s technological 

infrastructure. A technical architecture diagram 

provide a bird’s eye view of the infrastructure of our 

project. The diagram illustrates how components in a 

system interact with one another in the large scale of 

things. Technical Architecture (TA) is a form of IT 

architecture that ids used to design computer system. 

It involves the development of a technical blueprint 

with regard to the arrangement, interaction, and 

interdependence of all elements so that system- 

relevant requirements are met. 

 

 

 

Fig. 3.1.2 Technical Architecture 
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4-IMPLEMENTATION 

Algorithm 

An algorithm is a step-by-step set of instructions or a 

defined procedure used to solve a specific problem or 

perform a task. It provides a clear and systematic way 

to process data, make calculations, or achieve a 

desired result. Algorithms are designed to be logical 

and efficient, ensuring they produce the correct 

outcome when followed correctly. They are 

fundamental in computer science and mathematics, 

forming the basis for programming, data analysis, 

and decision-making. A good algorithm is accurate 

and optimized for speed and resource usage, making 

it practical for solving real-world problems. 

Algorithm Used: Facebook Prophet 

Purpose: To analyze and predict future crime rates 

based on historical data. 

 

Implementation of Algorithm 

1. Data Loading 

 

Load the historical crime data from a CSV file 

(actualdata2.csv) using Pandas. The dataset is 

expected to have two columns: 

ds: Date of the observation. 

 

y: The observed value (crime rate). 

 

2. Data Preparation 

 

Convert the dataset to a JSON format for record-

keeping and future usage. 

 

Ensure the dataset is formatted correctly for Prophet 

(date in ds and numeric target in y). 

 

3. Model Initialization 

 

Instantiate a Prophet object from the library. Default 

Settings: 

Automatically detects and handles daily, weekly, or 

yearly seasonality. Fits a generalized additive model 

(GAM) for the data. 

4. Model Training 

 

Call fit() to train the model on the prepared dataset 

(actualdata2.csv). 

 

The model learns the trend, seasonal components, 

and patterns from historical data. 

 

Python 

Python is one of the most popular programming 

languages, known for its versatility and ease of use. 

In this Crime Data Analysis project, Python is used for 

loading, preprocessing, and analyzing crime datasets. 

Libraries like Pandas and NumPy handle data 

manipulation, while Matplotlib visualizes trends and 

forecasts. Facebook Prophet is used to model crime 

trends and predict future occurrences based on time-

series data. 

The model is trained on preprocessed data and 

evaluated for accuracy. Predictions involve 

preprocessing new inputs and running them through 

the Prophet model. For real-time user interaction, a 

Flask-based web application is developed, allowing 

users to upload datasets and view predictions, 

including graphical outputs. This approach ensures 

robust, scalable, and user- friendly crime trend 

analysis. A Flask-based web application allows users 

to upload datasets and view predictions through 

interactive visualizations, making the solution user-

friendly and accessible. 

1. Data Loading 

Load the historical crime data from a CSV file 

(actualdata2.csv) using Pandas. The dataset is 
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expected to have two columns: 

ds: Date of the observation. 

y: The observed value (crime rate). 

2. Data Preparation 

Convert the dataset to a JSON format for record-

keeping and future usage. 

Ensure the dataset is formatted correctly for Prophet 

(date in ds and numeric target in y). 

3. Model Initialization 

Instantiate a Prophet object from the library. Default 

Settings: 

Automatically detects and handles daily, weekly, or 

yearly seasonality. Fits a generalized additive model 

(GAM) for the data. 

4. Model Training 

Call fit() to train the model on the prepared dataset 

(actualdata2.csv). 

The model learns the trend, seasonal components, 

and patterns from historical data. 

 

5. Future Prediction 

Generate a future DataFrame using 

make_future_dataframe(): 

Specifies the number of days (periods) for which 

predictions are required. Use the predict() function to 

forecast future crime rates. 

 

6. Result Storage 

Save the predictions (yhat, yhat_lower, yhat_upper) 

and the trend to a JSON file for easy access. 

 

7. Visualization 

Use plot() to visualize the predictions, including 

historical data and forecasted crime rates. 

 

Pseudo Code 

Pseudocode is a detailed yet readable description of 

what a computer program or algorithm must do, 

expressed in a formally-styled natural language 

rather than in a programming language. It allows 

designers to express the design in great detail and 

provides programmers a detailed template for the 

next step of writing code in a specific programming 

language. Because pseudocode is detailed yet 

readable, it can be inspected by the team of designers 

and programmers as a way to ensure that actual 

programming is likely to match design 

specifications. Catching errors at the pseudocode 

stage is less costly than catching them later in the 

development process. Once the pseudocode is 

accepted, it is rewritten using the vocabulary and 

syntax of a programming language. 
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5-SCREENSHOTS 

Screenshot 1 Home Page 

Screenshot 2 Crime Data Analysis 
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Screenshot 3 Crime Charts 

 

Screenshot 4 Crime Predictor 
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Screenshot 5 Crime Locator 

 

 

6-CONCLUSION 

In conclusion, the increasing crime rates in India, 

caused by factors like poverty and corruption, require 

effective solutions to address the issue. Using data 

analysis and advanced tools can help officials 

understand and manage crime trends better. By 

identifying high-risk areas through visual tools and 

actionable insights, law enforcement can take the 

necessary steps to improve safety and allocate 

resources more effectively. By adopting these 

technologies, stakeholders can take proactive 

measures to enhance safety and improve resource 

allocation for law enforcement efforts. 
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