36k Hol HL T 5 AR 2 4R Vol.36  No. 6
2022 4F 6 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION |

DOLI: 10. 13382/j. jemi. B2205146

M BCI RGN REGFEAEXFEFEEZRIIR”

W AN R @& etram FeEm Bl &2
(1. REEJCHRE B S5 T TR KREE 300072;2. REEKRAFE S TR SHA0E SIS RE 300072)

. E-HLI%E RS (brain-computer interface , BCI) f&—FuRE i i 215 B B 33000 N i ) (9 3R 468, Ao i/r FH P i o R 4
TES IR MR A . Wi EIH R (electroencephalogram , EEG ) 1] LA SE B AR IR i 1 3117 A= i sl 22 AR BReELAE 2., B e IR
B L= B ] 43 B SO A 2 BCT AR IiE sl (5 B F Ry Xz —, Mise BCI RS HA Wi (55 R 4R AL BRI () 45 39 20
RE , RERS I R FRIE I o R Pl AN & TERR A | BT I2 Wi R 2 ) 2 i 5T AR AU HLA B R R N AN (B, BB il FL BCT R0
FHTF SRS W R 0 P R w2 5 3 B AR 0, P ) AR ok R T 2 45 A SR 4Rl H BCT RFEMFFEFIN A &5 AR BT T
TT 252 i v, SR B R G e A (4 B PR R AR AT 6 W BOR , 20 T H A S T IRIR SRR 3 MR TT & il BCT RGN T &6 1A
B,

KRR F-AILEE T e R AR A s dm e

HESES: R318; TP39 XEARIRED: A ERFEFMSENRD: 310.6110

Review on software and hardware platforms for EEG-based BCI system
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Abstract: Brain-computer interface (BCI) is a system that converts brain activity information directly into artificial output, allowing
users to directly control external devices through thinking activities. Electroencephalogram ( EEG) technology could obtain real-time
neurophysiological electrical signals generated by brain activity. EEG, which has the advantages of non-invasiveness, low cost, and high
time resolution, is one of the mainstream methods for BCI to obtain brain activity information. The EEG-based BCI system ( EEG-BCI) ,
which provides functions of acquiring signal, processing signal and outputting results, has the ability to evoke characteristic EEG and
control external devices. And it has great application value in rehabilitation, diagnosis and neuroscience research. With the ever-
increasing application demands of EEG-BCI, the technologies that can ensure it rapid and efficient deployment and application are
increasingly important. According to the research and application of the EEG-BCI in recent years, this article reviewed the currently
technologies of the hardware and software platforms for building EEG-BCI, summarized current status, and evaluated future trends, to
promote the development of EEG-BCI.
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(a) The electrodes P3 and P4 use A1 as the reference electrode, and the electrode Cz as the ground electrode
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(b) The combination of the potential difference between the electrodes P3 and P4
is the channel P3~P4,and the electrode Cz is used as the ground electrode
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Fig. 3 Unipolar and bipolar lead
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(a) User interface of SSVEP-BCI with 40 instructions, and the
red square as the visual cue for the target character "K" in the experiment
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(b) Frequency and phase value settings for 40 visual stimuli
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Fig. 4 SSVEP phase-frequency coding paradigm
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