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1 Introduction 
 

The aim of this configuration manual is to provide information about the hardware and 

software specifications used in this research alongside providing a detailed step-by-step 

implementation of the research project 

 

2 System Configuration 
 

2.1 Hardware Specifications 
 

Table 1:  Hardware Specification 

Processor Intel Core i7 

RAM 8.00 GB 

Dis Space 1 TB 

 

2.2 Software Specifications 

Table 2:  Software Specification 

OS Windows 11 

Development Environment Google Colab Pro 

Storage Google Drive 

Libraries TensorFlow, Keras, Matplotlib, 
Numpy,TF-Watcher, SKLearn 

Scripting Language Python 

 

 

3 Project Implementation 
 

I have changed the runtime setting of Google Colab to high RAM and Hardware accelerator 

to GPU to make the model training faster. The data folder is then moved to google drive and 

the implementation is divided into two parts which are the CNN model and the Pre-Trained 

Models. Both parts can be divided into three stages data loading and pre-processing, model 

building and training and the last stage is model evaluation. The first stage and last stage 

remain the same for CNN as well as pre-trained models so I will be describing them once to 

reduce repetitiveness 
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3.1 Data Loading and pre-processing 
 

The data folder is first uploaded to google drive and the drive is mounted to the Google Colab 

notebook. 

 

 

Figure 1: Mounting Google Drive. 

 

Install pre-requisites and import required Libraries. 

Create ImageDataGeneraor and load the data from Google Drive 
 

 

Figure 2: Data Pre-Processing. 
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3.2 Model building and training. 
 

3.2.1 CNN Model. 
 

Creating Model Architecture. 
 

 

Figure 3: Creating Model. 

 

Defining training parameters and Model Training. 
 

 

Figure 4: Model Training. 

 

3.2.2 Pre-Trained Model. 
 

3.2.2.1 VGG16 Model. 
 

Loading the pre-trained base Model 
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Figure 5: Loading pre-trained base Model. 

 

Adding Extra Layers to the model 
 

 
 

Figure 6: Adding layers to the base model. 

 

Defining training parameters and Model Training. 
 

 

Figure 7: Model Training. 

3.2.2.2 DenseNet121 Model. 
 

Loading the pre-trained base Model 
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Figure 8: Loading pre-trained base Model. 

 

Adding Extra Layers to the model 
 

 

Figure 9: Adding layers to the base model. 

 

Defining training parameters and Model Training. 
 

 

Figure 10: Model Training. 

 

3.3 Model Evaluation. 
 

Creating a Function for the calculation of metrics and calling that function. 
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Figure 11: Model Evaluation Metrics. 

 

Creating a function for the confusion matrix and calling that function 

 

Figure 12: Plotting Confusion Matrix. 

 

 
 

 
 


