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1 Introduction

This configuration manual is used to describe the requirements for the research project on
Navigation System to Avoid Accident Prone Zones using Machine Learning
Techniques. The research project, which comprises of three machine learning models
and a navigation simulation using Open Route Service (ORS), will be discussed at each
level so that the results may be replicated with exact results.

2 System Specification

The following is a list of the overall hardware and software requirements for replicating
the project:

Table 1: System Specification and Requirement

The Hardware requirements mentioned above are more than sufficient for running the
program. The Jupyter Notebook is an Integrated Development Environment (IDE) which
is used as an end to end development of the project which is installed from the Anaconda
Navigator. The OpenRouteService is a software application or a website developed using
Open Street Map data that is used to provide route assistance via its API service. Section
3 explains the installation and setup process for these two.
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3 Installations and Setup

This section will cover both the installation of Jupyter notebooks and the setting up of
the OpenRouteService API.

3.1 Installation of Jupyter Notbook

To access the Jupyter Notebook, the Anaconda must be installed. Based on the type
of OS (Windows) the anaconda needs to be installed. Once it is done the Anaconda
Navigator window is opened to install and launch the Jupyter Notebook. Figures 1 and
2 explain how the Jupyter needs to be installed.

Figure 1: Installing Anaconda
The website for installation is in the footnote1

Figure 2: : Installing and Launching Jupyter

1https://www.anaconda.com/products/distribution
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3.2 Setting up OpenRouteService API

The OpenRouteService (ORS) API must be configured to access its navigation and dir-
ection functions.

1. Sign up with ORS website using gmail account or Github Account (Figure 3)

2. Enter username and other creditial details and under Sector select as ’others’ to
avail the standard API service or the sector.(Figure 4 and 5).

3. If the sector is selected as ’other’ select the standard option and give a the token
name. (Figure 6)

4. Figure 7 shows the token name and the key details which will be used to access the
API service.

Figure 3: Sign Up with OpenRouteService (ORS)
The website for installation is in the footnote2

Figure 4: Selecting Sector details

2https://openrouteservice.org/dev/#/login
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Figure 5: Entering the required details for API access

Figure 6: Requesting Token for API Key

Figure 7: Using the API-KEY for Navigation Purpose
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4 Data Source

Datasets related to road traffic accidents in Chicago will be used to develop a navigation
system that will utilize Machine Learning techniques to avoid accident prone locations.
These three datasets contain information about environment,vehicles and people involved
in each accident that occur daily and they can be be acquired from the open Chicago
repository3.

5 Environment Setup and Package Installation

A new python file is opened using the Jupyter notebook which is launched from the
Anaconda navigation window and opens in the web browser (Google Chrome) (Figure
8).The Python 3 option in the upper right corner of the Jupyter webpage is selected to
run using the Python programming language (Figure 9).

Figure 8: Open the Python Jupyter Notebook

Figure 9: Python Execution Page

3https://data.cityofchicago.org/
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Figure 10: Libraries and Packages used in the project

Figure 11: Installing packages using Anaconda Navigator

The Jupyter notebook comes with several packages installed by default, however in
order to execute machine learning operations, additional packages and libraries must be
loaded before utilizing their corresponding functions. The libraries and packages that
needs to be installed are the ones in figure 10.The packages can be installed with the
Anaconda Navigator by navigating to the environment tab on the left and searching for
the required packages.
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6 Model Implementaiotn

6.1 Importing and Pre-Processing the Data

The datasets specified in section 4 are imported into the jupyter notebook and will be
combined using common columns. Because data for the year 2021 is required, it is filtered
once the value of the appropriate column is converted to to datetime datatype.(Figure 12).
The columns with more than 70% null values are removed and Performing pre-processing
by Removing and renaming the columns and their values(Figure 13)

Figure 12: Importing the Datasets and Merging

Figure 13: Data Cleaning
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Figure 14: Feature Engineering and grouping columns

Feature Engineering is done by adding new columns based on old column values.(Figure
14)

Figure 15: One Hot Encoding

One Hot Encoding is performed after converting values into binary categorical vari-
ables.(Figure 15)
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6.2 Data Mining

The data is split into training and testing and then the classification, regression and
clustering algorithm is performed

Figure 16: Splitting Of Data

1. Performing Logistic Regression Model, Decision Tree Classifier Model and Random
Forest Classifier Mode using the training and testing data (Figure 17,18,19)

Figure 17: Logistic Regression
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Figure 18: Decision Tree Classifier

Figure 19: Random Forest Classifier
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2. The Risk score is obtained using Multiple Linear Regression and the K-means Clus-
tering is performed using that. (Figure 20 and 21)

Figure 20: Multiple Linear Regression

Figure 21: K-Means Clustering

6.3 Creating Navigation System

The Navigation Model is created Based on the Clustering output and the normal and
alternate route is obtained using ORS (Figure 22)
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Figure 22: Navigation Model using ORS
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The directions for travelling the route is mentioned in figure 23

Figure 23: Risk Free Direction

7 Evaluating the Model

Figure 24: Multiple Linear Regression Evaluation

Figure 25: Evaluation of K-Means Clustering

The Multiple Linear Regression and Clustering models are evaluated as show in figure
24 and 25.The classifier models are all evaluated the same way and therefore Random
Forest is evaluation is shown in figure 26
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Figure 26: Random Forest Evaluation
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