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Introduction: The reconstruction of lower limb movement patterns using non-invasive EEG is a rela-

tively less explored area of neural signal decoding [1]. Accurately and continuously tracking the move-

ment of lower limb joints holds significant clinical potential for advancing the rehabilitation of motor

impairments. To achieve a comprehensive and objective assessment of gait performance and functional

improvement in stroke survivors, EEG-based decoding can offer a more sophisticated and neurophysio-

logically sound measure.

Material, Methods and Results:

To address this, our research focuses on predicting gait patterns through deep learning using EEG data.

Our team proposed a multi-model attention network (MATN) that utilizes self-attention to adaptively

learn the temporal dynamics of spatio-temporal EEG features [2, 3]. The network learns the neural

foundations through a two-stage training approach, where a teacher model is first trained and later assists

the student model in training on data from separate recording session. The core components of our

base model include temporal, spatial, and separable convolution, and a fully connected layer. In the

student model, a self-attention block is integrated after the spatial convolution block. We evaluated the

proposed network using the mobile brain-body imaging (MoBI) dataset [1]. Our results summarized in

Fig.1(c) show that, compared to state-of-the-art methods in EEG regression, MATN achieves the highest

Pearson’s correlation coefficient of 0.752, surpassing the best baseline model performance by over 18%.

Conclusion: Using the proposed approach with data from healthy subjects, we found a correlation of

0.752 between the recorded and predicted joint angle values. Building on this, we are currently evaluat-

ing our proposed method on clinical data and refining our techniques for robust predictions on large-scale

healthy participant datasets as well. Currently, a clinical trial is in progress to assess stroke survivors

through clinical metrics and EEG predictions at three time points, four weeks apart. The findings indi-

cate that the proposed approach is feasible and that EEG decoding holds promise as an effective tool for

rehabilitating and assessing lower limb impairments.
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Figure 1: (a) Illustration of reconstructed gait patterns of the participant (b) A subject preparing to walk, wearing EEG and goniometer

sensors. The use of walking aids effectively minimized potential confounding effects of upper body movements on EEG signals. (c) Summary

of results.

References:
[1] Y. He et. al., A MoBI dataset recorded during treadmill walking with a brain-computer interface. In Scientific data. vol. 5, 2018.

[2] Fu, Xi et. al., Gait Pattern Recognition Based on Supervised Contrastive Learning Between EEG and EMG. In EMBC, 2023.

[3] Fu, Xi et. al., MATN: Multi-model attention network for gait prediction from EEG. In IJCNN, 2022.

11th International Brain-Computer Interface Meeting 2025 DOI: 10.3217/978-3-99161-050-2-120

Published by Verlag der Technischen Universität Graz

CC BY 4.0

120
https://creativecommons.org/licenses/by/4.0/deed.en

This CC license does not apply to third party material and content noted otherwise.


