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1 System Requirements

1.1 Hardware
e Intel i5, i7 (5th Gen or above) / AMD Ryzen 7 or higher

e Google Colab Pro with GPU / NVIDIA GPU with at least 8 GB VRAM.
e RAM minimum 8 GB

e Storage b0 GB free space.

1.2 Software
e Window 10,11 / Google Colab Environment.

e Python 3.9+
e MNE-Python, NumPy, Pandas, Matplotlin, Scikit-learn, PyTorch, TSNE, Seaborn

2 Installation and Setup

e Clone or download the project files from GitHub or Google Drive.
e Install Python dependencies using.

e pip install mne numpy pandas matplotlib scikit-learn torch torchvision seaborn

2.1 Access dataset

Mount Google Drive in Colab using:
from google.colab import drive
drive.mount(’/content /drive’)
Locate the AMBER dataset |Awais et al| (2023)) path and update it in the script.



3

3.1

Running the Project

Data Preprocessing

Load EEG signals (EDF format) and event markers (CSV).
Apply bandpass filtering (0.1-30 Hz).
Extract epochs (—200ms to +800 ms).

Normalize and augment (jitter, scaling).

Model Training

Run SimCLR, TS-TCC, VICReg contrastive learning models.

Train baseline CNN for supervised comparison.

Evaluation

Extract embeddings from contrastive models.
Use Logistic Regression for downstream classification.

Evaluate with Accuracy, ROC-AUC, Precision, Recall, and F1-score.

References
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