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Introduction

Modern brain-computer interfaces (BCI) allow precise and reproducible user-environment interactions using electroen-
cephalography (EEG) recordings. In gaming applications, Perri Karyal uses the EMOTIV EPOC X EEG-headset (14-
channel, wireless) to control game avatars. The online data stream processing takes place on computer. Our research is
concerned with achieving a high level of user comfort with real-time processing on a mobile solution. This requires lo-
cal signal processing and machine learning on an embedded platform.

Methods

Our objective is to achieve an end-to-end signal processing for controlling games with EEG recordings using comforta-
ble dry Flower electrodes. Data acquisition is conducted using MentalLab Explore+ (12 channels, 1 kHz, wireless). The
online data processing includes digital filtering and action recognition using Al accelerators on a Field Programmable
Gate Array (FPGA) within the ElasticAl ecosystem. Therefore, Al models are trained using PyTorch, and transferred to
the FPGA. To improve the robustness of our algorithm in gaming scenarios, we provide an extended dataset by combin-
ing EEG recordings and 9-axis acceleration data for artifact detection.

Results

We successfully acquired our first datasets using EEG recordings with dry Flower electrodes and MentaLab device.
This dataset includes eight recording sessions from six candidates to imagine the movement of the left or right hand.
We assessed data quality by employing EEG-Net to classify the two classes, which achieves an accuracy of 97%. It is
worth noting that the impact of pre-processing (digital filtering, pruning channels, reducing sampling rate) has been ex-
plored and shown to maintain the same level of accuracy.

Conclusion

Our first approach of building an EEG-based gaming controller allows to generate first datasets and to perform online
data processing and ML inference on a workstation. In future, the dataset is extended to enable motion detection for
gaming scenarios like 'Pac-Man'. Moreover, the Al models used are trained and transferred to the local hardware for
controlling more complex video games.



