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1 Overview 
 

This configuration manual guides on running the project and testing the results of established 

model for the research project “Enhancing image caption quality using an ensemble of Deep 

Learning models”. 

 

2 System requirements 
 

2.1 Hardware Requirements 

• RAM – 8GB or more 

• Storage – 500 GB SDD or HDD with 50gb available space 

• Processor – Intel i7 or AMD Ryzen7 or equivalent 

• GPU – 4GB or more 

 

2.2 Software requirements 

• Programming language – Python 3 

• IDE – Jupyter notebook, VS code or Google colab 

• Operating system – Windows 11, MacOS or Linux 

• Browser – Google chrome 

 

3 Installed versions 
 

• Python 3.11.2 

• Numpy 1.26.0 

• Tqdm 4.64.1 

• Tensorflow 2.18.0 

• Keras 3.6.0 

• Nltk 3.7 

• Matplotlib 3.7.0 

• Pillow 9.4.0 

 

!pip install numpy 

!pip install tqdm 

!pip install tensorflow 

!pip install keras 

!pip install nltk 
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!pip install matplotlin 

!pip install pillow 

 

The given pip commands can be used to install the packages required for the project. 

The required libraries and its functionalities are imported in the beginning of the project. 

 

 
 

4 Dataset 
 

The dataset was downloaded from Kaggle using the link: 
https://www.kaggle.com/datasets/adityajn105/flickr8k?resource=download  

After downloading the dataset, which will be a zipped file, the zip is extracted to get an 

Image folder which contains 8091 images. A caption.txt file is also available which contains 

the captions corresponding to the image id/name. The unzipped file can be stored in the 

working directory of code. 

 

5 Preprocessing 
 

The captions are loaded from captions.txt file. The captions are then mapped into a dictionary 

along with its image id and captions.  

 

https://www.kaggle.com/datasets/adityajn105/flickr8k?resource=download
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The captions are then cleaned using clean_captions function where the special characters, and 

extra spaces are removed. All the characters are changed to lower case and a token startseq 

and endseq is added at the beginning and end of each caption. 

 
 

Tokenizer is used to represent the words as integers. The dataset is then split into 90 percent 

for training and 10 percent for testing. 

 

6 Model 
 

Pre-trained models VGG16, ResNet50 and Xception are used for the model. The feature 

extraction process which extracts the features in each images is time consuming and would 

take 1-2 hours depending on the system. To save time for running the code, the extracted 

features are stored as pickle file from all the three models. The extracted features in pickle 

file can be used directly for using the features in all models respectively. 
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The CNN-LSTM model is trained for 8 epochs. Data_generator function is used to train the 

model in batches of size 64. The trained model is saved as keras file, which can be used to 

load the trained model to save the code running time. 

 

 
 

Using the pickle file and keras file saved for each model, these can be used for easiness when 

rerunning the files. 

 

7 Evaluation and Testing 
 

The models are evaluated using BLEU scores and METEOR scores which are imported from 

nltk library. 
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Some of the captions generated from the models are given below. 
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Bagging and boosting techniques are used to combine the base models. The base models and 
the extracted features from base models are passed as a list to the ensemble models. The 
ensemble technique then chooses the most common word for making predictions in bagging. 
For boosting method, the predictions is made by assigning weights for each methods and 
calculating its BLEU scores. The predictions of Bagging and boosting ensemble models are 
given below. 
 

 

 

 


