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1 Introduction

This report, step by step instructions and code have been presented so that the authorized
people can reproduce the same code and similar results on their systems. These have been
elaborated in cogent and concise manner below.

2 System Specifications and Configurations

Specifications for the hardware as well as the setup of software have been elucidated
below with corresponding images or diagrams wherever necessary.

2.1 Hardware Specifications

• Brand: Asus

• Model: G533QS-HQ236TS

• Processor: AMD Ryzen 9 5900HX

• GPU: Nvidia RTX 3080 (16 GB)

• RAM: 64 GB

A screenshot of the same can be seen in Figure in Figure. 1

Figure 1: System configuration
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2.2 Software Configuration

For software configuration, Windows 11 Pro, Python 3.10, Jupyter notebook, Pycharm
Figure. 2 and Notepad has been used.

Figure 2: Jupyter notebook

• Windows 11 Pro - The entire research was conducted on Windows 11 Pro.

• Notepad - The raw dataset for captions is in the format of text file.

• Jupyter Notebook – It was used as the primary GUI for model development pur-
poses.

• Python 3.10 – Python was used as the main programming language.

• PyCharm Community Edition - It is the IDE which was used for Robotic Process
Automation and manipulation of the raw dataset.
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3 Implementation

3.1 Data Source

Flickr 8k dataset can be downloaded from the link provided by the University of Ilinois
1. Refer figure 3

Figure 3: Flickr 8K Dataset Download Page 1

In this work, the dataset was downloaded from the GitHub link 2 in order for the
automation to download the file without having to wait for the link to be sent via email
from the University of Ilinois. Refer figure 4

Figure 4: Flickr 8K Dataset Download Page 2

3.2 Downloading and Manipulating the Dataset

• Open the Pycharm Community Edition

• Import the requisite libraries Figure. 5

1https://illinois.edu/fb/sec/1713398
2https://github.com/goodwillyoga/Flickr8k dataset
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Figure 5: Importing libraries

• Type the code for custom function to extract the dataset in to the correct working
directory. Figure. 6

Figure 6: Code to Extract the raw data in working directory

• Type the code for manipulating the extracted data and to delete the unnecessary
files Figure. 7

• Open Jupyter Notebook.

• Type the code to import requisite libraries. Figure. 8

• Create a Pandas DataFrame to contain the image ID’s, image paths and captions.
Figure. 9

• Create a vocabulary without punctuation marks. Figure. 10

• Type the code for Caption Pre-processing. Figure. 11

• Invoke Keras to define the InceptionV3 model. Figure. 12

• Process the output of the input pipeline in the InceptionV3. Figure. 13

• Type the code for the custom function that maps the image path to their respective
features. Figure. 14

• Type the code to generate the train and test dataset. Figure. 15
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Figure 7: Code to Manipulate and Delete Data

Figure 8: Importing Requisite Libraries in Jupyter
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Figure 9: Create Pandas DataFrame to Contain ID’s, Paths and captions

Figure 10: Code for Vocab without Punctuation Marks
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Figure 11: Code for caption pre-processing

Figure 12: Code for InceptionV3 model

Figure 13: Code for processing the data in the base model

Figure 14: Custom Function for Mapping image path to their features
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Figure 15: Function to generate test and train datasets

3.3 Model Training and Testing

• Type the code to train and test the model and calculate the train and test losses
over 50 epochs. Figure. 16

3.4 Model Evaluation

• Code to plot the graph for train and test losses. Figure. 17

• Plot the train and tess loss graph Figure. 18

• Type the code for predicting the captions (Greedy Search). Figure. 19

• Type the code for predicting the captions (Beam Search). Figure. 20 and 21

• Type the code to predict using greedy search and evaluate using the BLEU score.
22

• Type the code to predict using beam search. 23

• Type the code for transforming the caption in to speech. 24
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Figure 16: Training and Testing the Model and calculating Losses

Figure 17: Code to Plot the train and test losses

Figure 18: Graph of the train and test losses
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Figure 19: Code for Prediction - Greedy Search
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Figure 20: Code for Prediction - Beam Search - Part 1

Figure 21: Code for Prediction - Beam Search - Part 2
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Figure 22: Code for execution of prediction - Greedy Search - And Evaluate - BLEU

Figure 23: Code for the execution of Prediction - Beam Search

Figure 24: Code for text to speech generation
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