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Research on a multimodal electroencephalogram signal analysis method
based on motor imagination
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Abstract: By using a sensitivity based paradigm selection method, a multi-modal EEG signal analysis method based on motor imagery is
studied. The optimal paradigm that matches a specific subject can be selected, and then an improved Riemann minimum mean distance
classifier can be applied to significantly improve the phenomenon of “brain computer interface blindness”. The task instruction recognition
rate and classification accuracy of the corresponding population can be significantly improved. By adopting a pulse timing dependent
plasticity learning mechanism and designing a pulse neural network with side suppression mechanism, the robustness of low signal-to-noise
ratio signals can be improved, and the classification accuracy can be significantly improved. Setting a safety stop signal based on recall rate,
combined with real-time monitoring and classification results of confusion matrix, can significantly reduce the misoperation rate of the
parsing system, thereby ensuring the accuracy of emergency instruction execution. Finally, by combining motion imagination with steady-
state visual evoked potential multimodal control strategy, the delay of instruction response was optimized. Through experimental results
analysis, it can be seen that the proposed analytical method can improve the reliability of the system, achieve collaborative multimodal tasks
through parallel channels, and greatly improve instruction recognition rate. The proposed analytical method can be applied to various
scenarios such as medical rehabilitation robots and intelligent manufacturing, and has certain practical promotion and application value.
Keywords: electroencephalogram; BCI; motor imagery; Riemann minimum mean distance classification; spiking neural network
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