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1 Introduction

This configuration manual describes the process by which the research work was carried
out from start to finish. This report is intended to explain about pre-requisites and
technical aspects of the project. An overview of dataset creation, as we created a custom
hybrid dataset using three benchmarked datasets and a web collection. Then follows the
data pre-processing and augmentation steps to develop a uniform input to the model.
Section 4 defines the model algorithms, followed by the hybrid model definition. The
definition of the hybrid model is mentioned in Section 5, and screenshots of results are
attached in Section 6. In addition to that, Robustness evaluation metrics are mentioned
to measure the model’s performance in the real world.

2 Dataset Creation and Setup

Initially, the ZIP files are extracted and saved in Google Drive for processing.

Figure 1: Creating directory in Google Drive to store dataset

The below screenshot explains the pre-processing techniques applied to each image in the
dataset and the labelling of images.

1



Figure 2: Dataset Preparation and Labeling

After applying all processing, the images are converted into NumPy and stored in Google
Drive.

Figure 3: Total Samples in the Dataset

3 Dataset Augmentation and Split

The transformers are defined for image processing.
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Figure 4: Transformers for Image Processing

Finally, the dataset is split into 70,15,15 for training, testing, and validation, respectively.

Figure 5: Data Split up for Training

Figure 6: Number of Samples in each Class set

4 Model Defenition

4.1 Convolutional Neural Network

CNN is used as the backbone of the model. This CNN model contains 4 layers. The
model is referred to and developed with reference to TensorFlow (TensorFlow; 2025).

3



Figure 7: Model Configuration of CNN

Figure 8: Model configuration results

4.2 Vision Transformer

Pre-trained model imported and modified for our use case HuggingFace (2025).
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Figure 9: Model Configuration of ViT

Figure 10: Model Configuration results

4.3 EfficientNet

Pre-trained model developed by Google trained based on ImageNet-1k (Face; 2025).

Figure 11: Model Configuration of EfficientNet and its results
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5 Hybrid Model Configuration

The code below uses the model definition to create a hybrid model, which utilizes the
first CNN, EfficientNet, and ViT.

Figure 12: Hybird Model Defenition

Figure 13: Hybird Model Defenition
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6 Model Results

The model is trained with 50 epochs, a batch size of 64. In every round, the best model
is chosen and saved.

Figure 14: Model parameters for Training

7 Grad-CAM Heatmap Configuration and Result

The grad-CAM heatmap helps to visualize the areas in which the hybrid focuses to classify
the images. It helps to fine-tune the model based on results.

Figure 15: Grad-CAM function

7



Figure 16: Printing Grad-CAM results

8 Robustness Evaluation Code

The figures that contain robustness evaluation code help to check how well the model
performs in the real world by injecting three types of image degradation techniques.

Figure 17: Gaussian Blur evaluation

Figure 18: JPEG Compression and Noise Injection
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Figure 19: Function for performing robustness evaluation
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