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Input: HallData (.mat) [ Database |
(Split Train/Test)

Preprocessing
Reshape (N, L, 1) & Shuffle

Build Conv1D Model:
3x [Conv-BN-ReLU] -> GAP -> Dense

Compile Model
Adam Optimizer
Train One Epoch
(Update Weights)

idation Loss
Improved?

Load Best Saved Model

i

Evaluate on Test Set
(Accuracy & Loss)

il

Generate Outputs:
Plots, Confusion Matrix
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Load Data (.mat) <
Train & Test Sets

Z-Score Normalization
(Mean=0, Std=1)

Compute STFT Spectrogram
(Log Magnitude)

Crop to (129, 800) &
Normalize to [0, 1]

Build Conv2D Model
(3 Blocks + GAP + Dense)

Compile Model
(Adam, Cat-C

Stop Criteria? No (Continue Epodfs)

—r
(EarinloEt,qs)/
Load Best Model
(.keras file)
Evaluate on Test Data
& Generate Predictions

Quiputs:
Confusion Matrix, History Plot, Save PNG¢
Classification Ref
End Script
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Start Transformer Script
Load Raw Signal Data . A
(Train & Test)

Reshape Data to 3D
(N, 8000, 1)

Feature Extraction (Conv1D)
Downsample: 8000 - 500

| Transformer Encoder Blocks (x2) |
| (Multi-Head Attention + FFN) |

Classification Head
(GAP + Dense + Softmax)

Compile Model
(Adam, Sparse-Cat-Ci py)

Max Epochs or
Early Stopping?

Load Best Model
(best_model_transformer.keras)
Evaluate on Test Set

& Predict Classes

OUTpuTs”
Acc/Loss Plots, Confusion Matrix, Save Files
Signal Samples. Comparison Table
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