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Fig. 1 Basic design and operation of a brain—computer
]

interface ( BCI ) system "
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Fig. 2 Experimental setup and paradigm of a auditory gait pacing task '
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Fig. 3 Experimental setup and paradigm of movement intention decoding by utilizing sensory prediction errors [ **
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Fig. 6 Implant locations of the Utah arrays and

fabrication settings during massively parallel recordings in

macaque motor cortex '’
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Fig.7 Decoding graded muscle contraction from intracortical activity to control participant’s wrist movement "’
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two—dimensional movement ' >
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Fig. 12 Schematic of real-time speech decoding during a question ( blue ) and answer ( red ) task[®’
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Fig. 13 Experiment protocol and three arm movement tasks of predicting the both arm trajectories by continuously

decoding the brain signals from the epidural ECoG ¥
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Fig. 16 Implanted flexible ECoG electrode device and ECoG signals and response of the rat under electrical stimulation ' %*!
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Fig. 17 Treatment example of repetitive transcranial

magnetic stimulation ! %’
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Fig. 18 Schematic diagram of optogenetics *"’
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Fig. 19 Exploded view of a plug—n—play optofluidic neural probe system and a freely moving mouse implanted with the

optofluidic system [ **!
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Brain Computer Interface: Current Situation, Problems and Prospects’
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Abstract In this paper we reviewed the latest development and discussed several problems in current research
on brain-computer-interfaces (BCls), such as overestimating the function of the human brain and lacking
understanding on the way the brain stores information. Based on the model of "2D code" data form for brain
functions, we argued that current BCI technical solutions are only applicable to some simple application
scenarios, such as understanding the emotional type of the subject, the state of life activities, and controlling the
external instruments, but they are not capable to obtain accurate details such as memory and thinking in the brain.
On the other hand, we believed that here is a large space for the development of information input technologies,
i.e., the information input technology. For example, a potential brain stimulation device with multiple regulatory
effects and multiple control methods like physical and biochemical technologies may be widely used to treat brain
diseases, such as depression and epilepsy, as well as for short-term enhancement of brain power. This work may

shed some light on the current research field of brain-computer interface.
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