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Abstract: A precise control method for brain-computer cooperation with deep reinforcement
learning is proposed to solve the problem that the lack of bidirectional information interaction
between human and computer and the change of mental state in precise control seriously affect the
precision and safety of limb control. First of all, combining the advantages of human in global
planning and machine in fine control, a °double-loop’ information interaction mechanism
composed of active control loop and passive control loop is established. Secondly, the idea of deep
reinforcement learning is introduced, and a mathematical model of brain-computer cooperation is
derived based on the Monte Carlo sampling principle, with the electroencephalogram (EEG)
representing mental state feature as the input of the model and the robot speed instruction as the
output. Thirdly, a mental state perception network with three fully connected layers is
established, and the EEG of the last 1 000 ms in the real-time monitoring computer memory of

brain-machine interface system is extracted as input signal, then a precise brain-computer

Wk HBA: 2020-07-19,  AEHEFE A kB Q90— , B LA /MEGERBEE . B . 8. ML ESm., X4£TH.
5 SRR % B E (2017 YFB1300303)
[0 £ BRI T] . 2020-10-26 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20201026, 1513. 004. html



2 [ . ]

Ko

Eird i 55 4

R

cooperation algorithm is designed and developed. Finally, a virtual environment and task scene

for trajectory tracking is created, and the precise brain-computer cooperation method is

experimentally verified. Results and a comparison with a traditional method show that the

proposed method improves both the accuracy and completion time of trajectory tracking control

task by 36.55% and 22.81% , respectively.

Keywords: brain-computer cooperation; deep reinforcement learning; brain-machine interface;

trajectory tracking; precise control
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