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.. Therefore, inspired by the works above, we propose the EEG Conformer as an efficient ...
4 we explore the effect of depth on EEG Conformer by gradually increasing the layers of self-__.
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Standard EEG Model EEG Conformer

e CNNSs e CNN + Transformer

e Good at Local Feature e Good at Local Feature
Extraction Extraction

e Problem at Long Term e Can learn Global
Depedencies Dependencies




lll. Dataset

Dataset |

« BCI Competition IV 2a &
2b

e 4-class classification

o Motor imagery task (left-
hand, right-hand, both
feet, and tongue

Dataset Il

« BCl Competition IV 2b

e Binary classification

o Motor imagery tasks (left
and right hand)

BrAIn Lab. &5

Dataset lli

e SEED dataset

e 3-class classification
« Emotions(positive,
neutral, and negative)




lll. Preprocessing BrAIn Lab. &)

Standardization

Band-pass Filtering Reduce the fluctuation and

nonstationarity with “Z-
Score”

Filter out extraneouse high
and low-frequency noise




IV. Architecture BrAIn Lab. &)

Convolution Module

Self-Attention Module e
: Classifier Module
e Temporal Convolution

o Spatial Convolution e Q, K,V

e Average Pooling e Multi-Head Attention

e Tokenization

e Fully-connected Layer




IV. Architecture BrAIn Lab. &)
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IV. Architecture BrAIn Lab. &)

Attention-Score Multi-head Attention
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Kappa Coefficient

IS average accuracy of all trials.
Is accuracy of random guesses.
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COMPARISONS WITH STATE-OF-THE-ART METHODS ON DATAZETS I
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VI. Ablation Analysis(on Dataset I) BrAIn Lab. &)

no transformer
[ no augmentation
1 overall
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VIl. Parameter Sensitivity BrAIn Lab. &)
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Vill. Heads sensitivity BrAIn Lab. &)
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IX. Kernel sizes in the pooling layer BrAIn Lab. &)
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No Transformer With Transformer
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Xl. Visualization




Xl. Visualization BrAIn t.ab:
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