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Data:
Electroencephalogram (EEG)

Challenge:
Obtaining reliable EEG labels is time demanding and often required experts
The model's performance often degrades without enough labeled training data

Goal:

P ro b | em St atement . Adapt state-of-the-art semi-supervised learning (SSL) methods for EEG

representation learning

Methods:
MixMatch (NeurlPS 2019), FixMatch (NeurlPS 2020) and AdaMatch (ICLR 2022)




e SEED dataset:

 Publicly available
in https://bcmi.sjtu.edu.cn/~seed/downloads.html#seed-
access-anchor

- Total of 15 subjects participated in the experiments
« 15 film clips were selected as stimuli
« Three emotion categories: positive, neutral and negative

Datasets S

 Publicly available
In https://bcmi.sjtu.edu.cn/~seed/downloads.html#seed-iv-

access-anchor
« Total of 15 subjects participated in the experiments
« 72 film clips were selected as stimuli
* Four emotion categories: happy, sad, neutral and fear

Aiim Lab



https://bcmi.sjtu.edu.cn/~seed/downloads.html
https://bcmi.sjtu.edu.cn/~seed/downloads.html

- Preprocessing:
Downsample from 1000Hz to 200Hz
Reduce noise and artefact by applying band-pass filter within [0.5-70HZ]

Minimize power line effect using notch filter at 50Hz

- Feature Extraction:
Da'[a P I ep ar at| on - Different Entropy

- Assume signal obeying Gaussian distribution
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Results

Table 1. The performance of holistic approaches in comparison to other semi-supervised methods on SEED and SEED-IV.

| SEED | SEED-1V
Method / m | 1 label 3 labels 5 labels 7 labels 10 labels 25 labels | 1 label 3 labels 5 labels 7 labels 10 labels 25 labels
II-model 60.25 957 67.870014) 72431132 74940084 76.3501003  77.8700s88) | 49.93112300 54.6501466 57.6501436) 58.790477  60.140514) 61.9201530)
Temporal Ens. 59.22 902y 6995 ©on T3.80w78) 7715051 T9.800953 83.83 @73 | 52.76013.15) 59.7601448) 63.0001435 65.26014071  65.92013.71)  67.25(13.63)
Mean Teacher 5397 824y 62750998 6642 9460 699001132 T1.48 898y T7.00 966 | 47.03(11.84) 51.56(1235) 55.0501327  56.60(1291y 56.66(11.78)  57.97(13.00)
Conv. AutoEnc. | 71.3902200 80.03(11.697 82.86(1089 84.74 w700 85460977y 873489 | 53.1901858 59.52018.13) 63.010674y 64.83015750 66.40017.26) 65.96(16.62)
Pseudo-Label 68.0213.200  78.11a202 79570078 8221103  84.11 079 85.32 038 | 52.31a7.93 58.0811676) 60.36017.02) 60.84017.590 62.13019.03) 62.71(18.36)
MixMatch 68.9713.93 80.89012800 839410300 8546 961y 85.84 024y 8688 (878 | 56.08015027 65.03015.79  69.420631  T0.9206020 72310627 73.20015.19)
FixMatch 66.36013.84) 762601156 T79.0401068 81.790056)0 83.14 998y 84.44 (909 | 53.3701733) 63.570557 634306260 64.6201551 66.5001591)  68.54(15.58)
AdaMatch 74.03111.78)  82.59(10.26) 83.62(1084) 85.84 w69 86.71 (v.ovy 88.02 5.80) | 58.3001595 66.5201658 69.1201645 68.110us580 69.3106s87)  71.43016.04)
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