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1 System Requirements

To execute the code successfully and efficiently, the following hardware and software
requirements were taken into consideration.

1.1 Hardware Requirements

e Google account with sufficient Google Drive storage for datasets and generated
images (approximately 1 GB).

e Stable internet connection.

e GPU access in Google Colab, such as T4, P100, or A100, for faster training (He
et al.; 2016). In this project, a Colab T4 GPU was used.

1.2 Software Requirements
e Google Colab with GPU runtime.
e Python 3.10 (default in Colab; can be upgraded to the latest version if required).
e Installed libraries:

— Core Python Libraries: os, shutil, glob.
— Data Processing: pandas, numpy.

— Image Handling & Processing: opencv-python, Pillow, matplotlib,
seaborn.

— Google Drive Integration: google.colab.
— Deep Learning Framework: torch, torchvision.

— Model-Specific / Pretrained Networks: efficientnet pytorch (Tan
and Le; 2019), timm.

— Stable Diffusion v5: diffusers, transformers, accelerate, safetensors,
xformers (Rombach et al.; 2022).

— Other Utilities: scikit-learn, tqdm, requests.

2 Analysis Phases

The analysis was split into two phases:



Phase 1

The author first mounted Google Drive in Colab to access the dataset. After uploading
and processing the images, the author preprocessed them by resizing and formatting
for consistency. The author then trained the ResNet-18 model (He et al 2016) and
evaluated its performance in terms of accuracy, precision, recall, and ROC-AUC Curve.
Grad CAM visualization was used to check how the model was being trained.

Phase 2

In the second phase, synthetic images were generated using the Stable Diffusion method
(Rombach et al.; [2022), enriching the dataset. The training process was repeated using
both ResNet-18 (He et al.; 2016) and EfficientNet-B3 (Tan and Le; 2019). The author
then collected and saved results from both models to understand their performance with
a larger and more varied dataset.

3 Setup for PreTrained Models

Phase 1 — ResNet-18 Training

Figure [1| shows the ResNet-18 configuration and training setup used in Phase 1 (He
et al.; [2016). This setup ensures that the model is initialised with pre-trained weights,
the computation device (GPU-T4) is detected, and parameters are ready for training.
Having this configuration is essential for achieving consistent and reproducible results.

v Pre Trained Resnet 18 Model

# Check device
device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
print("Using device:", device)

# Load pre-trained ResNet18
model = models.resnetl8(pretrained=True)

# Replace the final layer for 2 classes
num_features = model.fc.in_features
model.fc = nn.Linear(num_features, 2)

# Move to device
model = model.to(device)
print(model)

Figure 1: Pre-trained ResNet-18 model setup.

Phase 2 — Stable Diffusion and EfficientNet-B3

Figures [2| and [3] illustrate the setup used in Phase 2, which combines synthetic data gen-
eration using Stable Diffusion (Rombach et al.f 2022) and advanced model training with
EfficientNet-B3 (Tan and Le; [2019). The Stable Diffusion configuration is required to
create realistic, high-quality synthetic images that expand the training dataset, while the
EfficientNet-B3 setup ensures the model is optimised for performance. Both configura-
tions are critical for reproducibility of the project.



‘D model_id = "runwayml/stable-diffusion-v1-5" # SD v1.5 for stable results
pipe = StableDiffusionPipeline.from_pretrained(model_id, torch_dtype=torch.float16)
pipe = pipe.to("cuda") # Use GPU for faster generation

Figure 2: Stable Diffusion model setup for synthetic image generation.

EfficientNet-B3

# Device
device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
print("Using device:", device)

# Load EfficientNet-B3 pretrained
model = models.efficientnet_b3(weights=models.EfficientNet_B3_Weights.IMAGENET1K_V1)

# Replace classifier head for 2 classes
model.classifier[1] = nn.Linear(model.classifier[1].in_features, 2)

model = model.to(device)

# Loss + optimizer
criterion = nn.CrossEntropyLoss()
optimizer = torch.optim.Adam(model.parameters(), lr=1le-4)

Figure 3: EfficientNet-B3 configuration and optimizer setup.
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