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1 Introduction 
 

The numerous options and settings that affect the outcomes of the study "Enhancing Land 

Use Classification through Deep Learning with UAV Imagery" are thoroughly documented 

in this setup handbook. In order to accomplish the objectives of the research project, the 

configuration strategies, software specifications, and a summary of the code artefacts are 

covered in great length throughout the pages of this document. 

 

2 System Configuration 
 

Hardware configuration is shown below in Figure 1 

 
                   Figure 1 

 

3 Software Specification 
 

"Anaconda Jupyter Notebook" was used to implement this project. Anaconda is free and 

open-source software. Python 3.8.8 was installed by default. The project code was run in a 

Jupyter notebook.  
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    Figure 2 

 

 

4 Libraries 
 

The  libraries are installed from the Jupyter Notebook shown in Figure 3. 

 
     Figure 3 

 

5 Data Import 
 

Data are imported are shown in the figure 4 
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    Figure 4 

 

6 Splitting the Data into Training and Validation Sets 
 

Here we split the dataset into training and validation sets., resizing the image to 180x180 

pixels shown in figure 4. 

 

 

 

 
 

Figure 4 

 

7 Data Visualization 
 

We are going to visualize the classes. 

 

 
 

In the result we got four classes Cloudy,Desert,Green area and water. 
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8 Implementing Data Augmentation 
 
 

 
 

To strengthen the model's resilience and lessen overfitting, this code builds a data 

augmentation pipeline that arbitrarily flips, rotates, and enlarges photos. 

 

9 Model 1 :Base CNN Model 
 

 
 

After data augmentation and rescaling, three convolutional layers with max pooling, a 

dropout layer for regularisation, and dense layers to categorise the input pictures into one of 

four classes comprise the CNN model architecture. 
 
 

10 Train the Model 
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The training dataset is used to train the model for ten epochs, with each epoch's performance 

assessed on the validation dataset. 

 

11 Visualize the Result 
 

 
 

This function provides a visual comparison of the model's performance by creating graphs 

that display the accuracy and loss during training and validation across ten epochs. 

 

12 Result of the Model 
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With a batch size of 64, the model is tested on the validation set; the test accuracy is 91.11%, 

and the test loss is 0.1895. 

 

 

13 Confusion Matrix of CNN Model 
 

 
 

 

14 Model 2: AlexNet 
 

 

 
 

Using convolutional, max pooling, and fully connected layers, this code creates an AlexNet 

model that can categorise photos into four groups. 

 

 

15 Train the Model 
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The training dataset is used to train the model for ten epochs, with each epoch's performance 

assessed on the validation dataset. 
 

 

 

16 Visualize the Result 
 

 
 

 

This function helps to visualise the model's performance and learning curve by producing 

charts that compare the accuracy and loss during the epochs of training and validation. 

 

17 Result 
 

 
 

In this result we got the Accuracy of  89.387 
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18 Confusion Matrix of AlexNet 

 
 

19 Model 3: VGG16 
 

 Defining Image Size for Model  

  

 
 

20 Loading and Freezing the VGG16 Pre-trained Model 
 

 

21 Build and Compile the Model 
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22 Train the Model 
 

 
 

The training dataset is used to train the model for ten epochs, with each epoch's performance 

assessed on the validation dataset. 

 

23 Visualize Training and Validation Accuracy and Loss 
 

 
 

This code creates charts that illustrate how accuracy and loss are changed over training and 

validation epochs, making it simple to compare the model's performance. 

 

 

24 Result of the Model 
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25 Confusion Matrix of VGG16 
 

 
 
 
 
 

26 Model 4 :ResNet -50 
 

 Initializing the ResNet50 Pre-trained Model 
 

 
With the exception of the top classification layer, this code configures the ResNet50 model 

with pre-trained ImageNet weights and a given input shape. 
 

27 Freezing ResNet -50  Model and Summary 
 

 
 

This code first shows an overview of the architecture of the ResNet50 model before freezing 

it to prevent updates during training. 

 

 

28 Build and Compile the Model 
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29 Train the Model 
 

 
 
 
 

30 Plotting Training and Validation Accuracy and Loss 

Curves 
 

 
 

31 Result the Model 
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32 Confusion Matrix of ResNet-50 
 

 
 
 

33 Comparison of the Models 
 

 
 

The accuracy of CNN, AlexNet, VGG16, and ResNet50 are the four models that are 

compared in the table. Compared to CNN (91.12%) and AlexNet (89.88%), VGG16 and 
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ResNet50 have substantially higher accuracy rates (99.49% and 99.84%, respectively). 

ResNet50 outperforms VGG16 and has the highest accuracy. 
 

 

 
 

The accuracy of the models is listed in the table, with ResNet50 having the highest accuracy 

at 99.84% and VGG16 coming in second at 99.48%. CNN and AlexNet, on the other hand, 

have lower accuracy at 89.48% and 91.11%, respectively. 

 
 
 

34 Making Prediction 
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This code presents the image along with the true and expected labels, and it predicts the class 

of one image from the validation set. 

 


