
 

 

 
 
 
 
 
 
 
 
 
 

 

Configuration Manual 

 
 
 
 
 

 

MSc Research Project 
 

Msc Data Analytics 
 
 

 

Sushmita Gupta  

Student ID: x22219455 
 
 
 

School of Computing 
 

National College of Ireland 
 
 
 
 
 
 
 
 
 
 
 

Supervisor: Dr. Anderson Simiscuka 



1 

 

 
National College of Ireland 

 

MSc Project Submission Sheet 

 

School of Computing 

 

Student 

Name: 

 

Sushmita Ghanshyam Gupta 

 

 ……………………………………………………………………………………………… 

 

Student ID: 

x22219455 

……………………………………………………………………………………………………………..…… 

 

Programme: 

MSc Data Analytics 

……………………………………………………………… 

 

Year: 

     2023 – 2024 

………………………….. 

 

Module: 

MSc Research Project 

………………………………………………………………………………………………………….……… 

 

Supervisor: 

Dr Anderson Simiscuka 

………………………………………………………………………………………………………….……… 

Submission 

Due Date: 

12-08-2024 

………………………………………………………………………………………………………….……… 

 

Project Title: 

Configuration Manual 

………………………………………………………………………………………………………….……… 

Word Count: 

774 

………..…………………………………………………………………………………….…….. 

 

I hereby certify that the information contained in this (my submission) is information 

pertaining to research I conducted for this project.  All information other than my own 

contribution will be fully referenced and listed in the relevant bibliography section at the 

rear of the project. 

ALL internet material must be referenced in the bibliography section.  Students are 

required to use the Referencing Standard specified in the report template. To use other 

author's written or electronic work is illegal (plagiarism) and may result in disciplinary 

action. 

 

Signature: 

Sushmita Ghanshyam Gupta 

……………………………………………………………………………………………………………… 

 

Date: 

12-08-2024 

……………………………………………………………………………………………………………… 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS AND CHECKLIST 

 

Attach a completed copy of this sheet to each project (including multiple 

copies) 

□ 

Attach a Moodle submission receipt of the online project 

submission, to each project (including multiple copies). 

□ 

You must ensure that you retain a HARD COPY of the project, both 

for your own reference and in case a project is lost or mislaid.  It is not 

sufficient to keep a copy on computer.   

□ 

 

Assignments that are submitted to the Programme Coordinator Office must be placed 

into the assignment box located outside the office. 

 

Office Use Only 

Signature:  

Date:  

Penalty Applied (if applicable):  
 
 



2 

 

 

Configuration Manual 
 

Sushmita Ghanshyam Gupta 

X22219455 

 
 

 

1 Introduction 
This document provides a step-by-step guide to implementing the models built to solve the 

research question: "How effective is Ant Colony Optimization (ACO) compared to Genetic 

Algorithms (GA) & Hybrid Models such as ACO-DRL in providing more efficient solutions 

for improving logistics routes to reduce CO2 emissions & fuel consumption while 

maintaining logistics efficiency?" It addresses the hardware and software specifications of the 

study, environment, and system setting necessary for the research. The workflow of the three 

models, namely ACO, GA and ACO-DRL, is explained in this manual. 

 

 

2 System Configuration 
 

2.1  Hardware Requirements 

• Machine: Windows 11 and above 

• Processor: Intel Core i5 (12th Gen) or above 

• RAM: 8 GB (Minimum) 

• Storage: 16GB and above 

 
 

2.2  Software Requirements 

• Python Version: Python 3.11 

• Integrated Development Environment (IDE): Jupyter Notebook  

• Package Manager: Anaconda Navigator 

• Microsoft Excel: For initial EDA  
 

 

3 Environment Setup 

3.1 Installing Anaconda  

• Download Anaconda from  Anaconda Official Website the installer for 

Windows.  

https://www.anaconda.com/download
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Figure 1 (a) : Anaconda Website 

 

Figure 1 (b) : Anaconda Website 

 

 

• To Install Run the installer and follow the instructions. add Anaconda to system's 

PATH. 
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Figure 2 (a) : Anaconda Setup 

 

 
 

Figure 2 (b) : Anaconda Setup 

• Open Anaconda Navigator: to manage your Python environments. Launch Jupyter 

Notebook: Use Anaconda cmd and launch Jupyter  
•  

 

Figure 3 (a) : Anaconda Prompt 
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Figure 3 (b) : Anaconda Prompt 

3.2 Installing Important Libraries  

The following Python libraries are essential for executing the models in this research: 

 

• NumPy: for numerical computations 

• Pandas: for data manipulation and analysis 

• SciPy: for scientific and technical computing 

• Scikit-learn: for machine learning algorithms 

• Matplotlib: for data visualization 

• OpenAI Gym: To create and to work the TSP (Traveling Salesman Problem) 

environment 

 

To install these libraries, open the Anaconda command prompt and run the following 

command: 

!pip install numpy pandas scipy scikit-learn matplotlib gym 

 
 

                        Figure 4: Importing required libraries 
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Open the file and click on the cell one by one and then run the cell to execute the code. 

 
Figure 5: Required libraries 

 

 

4 Data Gathering & Pre-processing 
This section focuses on data collection and data preparation processes so that replication of 

the research study can be done. The data set is from Kaggle link : 

https://www.kaggle.com/datasets/thedevastator/ups-facilities-locations-dataset 

Downloading the Datasets 

Make sure that the obtained dataset is stored in CSV format in the directory of the local 

computer. 

 
 

https://www.kaggle.com/datasets/thedevastator/ups-facilities-locations-dataset
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Figure 6: UPS Kaggle Dataset 

4.1 Data Collection  

A) Data Sources: 

• UPS Facilities Data: Geographical information of the location of warehouses and 

drop boxes such as latitude and longitude. 

 

Figure 7: UPS meta deta 

 

• Steps to Load and Prepare Data: 

Load Data: Make sure the dataset is in CSV format, and import it into Jupyter Notebook and 

Display Basic Information: Find out more about the data set: 
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Figure 8: Loading Dataset 

 

 

4.2 Data Filtering 

• Remove Unwanted Entries: Exclusion of entries from Hawaii and Alaska because 

they could skew the results: 

 

Figure 9: Data Filtering 

 

2. Filter by Facility Type: Retain only those rows that are to “Authorized UPS Facility” or 

“UPS Drop Box”. 

 

Figure 10: Refining Rows 

 

4.3 Data Cleaning 

1. Remove Missing Values: One of the recommendations for the dataset is to clean the data 

by deleting the rows with missing values. 

 

Figure 11: Remove missing values 
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2. Outlier Removal: Apply the Interquartile Range (IQR) technique to Trim latitude and 

longitude data: 

 

Figure 12: Making the dataset short 

 

4.4 Sampling 

.1.Proportional Sampling: To make sure the data collected is a sample of the entire 

population, the proportions have to be calculated and the samples obtained as follows; 

 

 

Figure 13: Sampling Dataset 

 

 

2. Save Sampled Dataset: Export the last sampled dataset to the CSV file: 



10 

 

 

 

Figure 13: Saving sampled dataset Dataset 

 

Clustering of the sampled dataset 

 

Figure 14: Clustering Dataset 

 

 

 

Figure 15: k-means clustering the Dataset 
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• Model Configuration 

5.1 ACO Model Setup 

Steps: 

In the case of the ACO algorithm, the shortest paths within each cluster are obtained. 

Steps: 

1. Import Necessary Libraries: 

 

Figure 16 

 

2. Define ACO Parameters: 

 

Figure 17 
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3. Run ACO Algorithm:  

 

Figure 18 

 

• Record Results:. 

 

Figure 19 

 

5.2 GA Model Setup 

Overview: The GA is used to apply the idea of evolution in order to find the best routes for 

distributing the logistics. 

Steps: 

1. Import Necessary Libraries: 
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Figure 20 

 

3. Run GA Iterations: Crossover and mutation should be used to develop the population and 

to identify the best routes. Record Best Route: Store the best solution found by the GA. 

 

Figure 21 

 

5.3 Hybrid ACO-DRL Model Setup 

Overview: The Hybrid ACO-DRL model integrates ACO’s proficiency in identifying the 

first routes with DRL’s adaptability for improvements. 

Steps to Load and Prepare Data: 

 

Model Setup 

Overview:  

1. Initialize TSP Environment: Set up the Traveling Salesman Problem (TSP) 

environment using OpenAI Gym: 
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Figure 22 

 

2. Train DRL Model: Use Proximal Policy Optimization (PPO) to refine ACO-derived 

routes. Refine Routes: Iterate through the environment to optimize the route 

Evaluate and Save Results: Compare refined routes with the original and save 

results. 

 

Figure 23 

 

6. Model Evaluation 

4. 6.1 Performance Metrics 

The models are evaluated using the following metrics: 

• CO2 Emissions: Calculate CO2 emissions based on distance and fuel consumption: 

CO2_Emissions = Distance_km * Fuel_Consumption_per_km * CO2_Emission_Factor and 

Total Distance: Measure the total distance covered by the optimized routes. 
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Figure 24 

 

Figure 25 
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6.2 Visualization 

Visualize the results  

Bar Plots for Distances:  

 

Figure 26 

 

• Bar Plots for CO Emissions: 

 

 

Figure 27 

 

 
 


