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1 Introduction

This configuration manual provides a comprehensive guide for setting up and implementing a research
project focused on accurately categorizing crime incidents based on textual descriptions. Various machine
learning models, including LSTM, GRU, Logistic Regression, SVM, and Random Forest, are employed
to achieve this objective.

2 Environment Setup

Device Specifications:

1. Model Name: MI Notebook Pro

2. Processor: Intel Core i5-11300H @ 3.10GHz (Base) up to 3.11GHz (Turbo Boost), 11th Gen

3. Memory (RAM): 16.0 GB DDR4

4. Graphics: Integrated Graphics (Intel Xe Graphics)

5. Operating System: Windows 11 Home Single Language (64-bit)

Required Software:

1. Development Environment: Google Colab

2. Programming Language: Python 3.8.16

3. Cloud Storage Integration: Google Drive

These software components are essential for the proper functioning of the project. Google Colab provides
the computational environment for executing code, while Python 3.8.16 serves as the programming lan-
guage for implementing the project’s algorithms and data processing. Integration with Google Drive en-
ables seamless data access and storage, facilitating efficient collaboration and data management through-
out the research endeavor.
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3 Python Libraries Essential for Implementing this Project

The below figure shows the python libraries used for implementing this project:

Figure 1: Importing python libraries

4 Loading the dataset

To access the dataset stored in Google Drive, use the following code snippet to mount Google Drive
within the Colab environment and read the CSV data into a DataFrame named ”crimedata”:

Figure 2: Loading dataset
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5 Data Preprocessing and Cleaning

The dataset was initially downloaded from the SFPD website, containing records from 2018 to 2023. To
ensure data integrity:

Data from 2022 to 2023 was extracted (Figure 3). Missing values were handled by substituting
them with appropriate average values (Figure 4). The ”Incidentdatetime” column was converted into
a datetime format for precise temporal referencing (Figure 5). The ”IncidentDayofWeek” column was
transformed into numerical categorical values for machine learning compatibility (Figure 6). Categories
were mapped to a new unified category for improved modeling (Figure 7).

Figure 3: Extracting data from 2022 till 2023

Figure 4: Code for substituting null values with suitable average values

Figure 5: Conversion of Incidentdatetime column into a datetime format
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Figure 6: Conversion of IncidentDayofWeek column into numerical categorical values

Figure 7: Mapping of old categories to the new category

6 Feature Engineering and Visualization

The code snippet in Figure 8 demonstrates feature extraction from the ”Incidentdatetime” column,
including date, year, month, day, hour, minute, hour type, season, and weekend feature. Various plots
were generated for data visualization:
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Figure 8: Code for extracting different features from ’Incidentdatetime’ column

The following figures display the code snippets for plotting various distributions, crime categories
distribution, distribution of crimes by year and police district, and occurrences of crimes on a yearly
basis:

Figure 9: Code for plotting various distributions
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Figure 10: Code for plotting Crime Categories Distribution

Figure 11: Code for plotting Distribution of Crimes by Year and Police District

Figure 12: Code for ploting the occurrences of crimes that had happened yearly basis
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7 Implementation of various machine learning models

The implementation of machine learning models, including LSTM, GRU, Logistic Regression, SVM, and
Random Forest, is illustrated in the following figures:

Figure 13: Text Data Preprocessing and Label Encoding of LSTM Model

Figure 14: LSTM Model

Figure 15: Text Data Preprocessing and Label Encoding of GRU Model
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Figure 16: GRU Model

Figure 17: Logistic Regression Model

Figure 18: SVM model

Figure 19: Random Forest
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