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Abstract

Brain-computer Interfaces (BCI), is characterized by not relying on peripheral nerves, muscles,
bones and other normal human body to control external devices directly controlled by the brain
signal. BCI technology is developed rapidly, especially in the field of daily life, medical treatment,
military affairs, entertainment, etc. This paper develops a music player system based on
brain-computer interface. This system through the steady-state visual evoked potential (SSVEP)
stimulates the brain to produce different brain electrical signals to drive the player to perform
different music player instructions, realizes the remote transfer control instruction, and plays the
music without key trigger. Apply of BCI technology in daily life helps people to realize the control
mode “what you get is what you think” and provides a new way for the popularization of BCI.

Keywords

Brain-Computer Interface, Steady-State Visual Evoked Potential, Typical Correlation Analysis

—METRESU EH A B NE S RRER
ES 7

& #' #ha, R OR

WP AT Y P i
e TR EN S G B TR, Jb
Email: jinming1502@163.com, yangwj@th.btbu.edu.cn

Woks H . 20184F12H24H; FHEM: 2019F1H7H; KA HM: 2019/F1H14H

NEF|I M &8, BEA, BR. MR T RS R BRI RRA L. THERE SR, 2019, 9(1):
46-56. DOI: 10.12677/csa.2019.91006


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.91006
https://doi.org/10.12677/csa.2019.91006
http://www.hanspub.org

A

m =

B - ML OB B AR EE S ARG S, ERMEMOBINAMEENAARKEIL T 555t
T, HNHATEREERT A FHF. IREFFES TR AR T —ME TR - 0K
BEABBAL, ZRASBLRSUEFER BB AR FAREES, RHERSPT ARG F
WIIR S, EIEHESHERARE. B - UEOEARNAREFEG T, EIFERFEREHT
o DM - WL A L 3 R 4R BT B BB B

KiEia
Bi-HLEE N, RSB R BAL, SAEEAT

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

DU I W2 AT AT A R ELRAE A, R HIL & B0 4% FX) H BIDRE A ATT AN B F) 2 T2 55 30 gtk
ok, AN SRR Al AHLIAI R FASS B . SR, X AR A2 B 77 300 7 B AT 52 [ 27 I
gx>), BRI AN I FE AR, EAAEREER T =2k, “Prfiips” —H
FENAT Lo v B AR 5 BT 3

TR EFPANAZ T, WEATTEATRN “H587 o W KX M2, ATEVEA £
ARG $ ] 22 T 22 4 (K132 Bl LS S (1 i R IR D RE o PR R I (10 BB« FRRAIT K F) 2% i 3l
XA IR ERAERE . N - FLE 052 —NE RIS Fr 2 (R 5 2 s IR S, Bl
R ARG SN AR AR T, ORI AE A A 22 5 LA AR 00 1 5 40 SR AT 58t 1]

AU BCI R4 L EASRE 5 RE (7 SR EAEEHIR Mt =M. 1 eI B 5 R
v, I BB AR Sk BRI 1 2 A UK S B K B JR A SRR, IR FAR i &= S BN AT )
AL EE . OMREIRAE 5+ e, I KE KT SRS, B DL B NS S AT AR AR R I BB
FMELELE T, R AE S T AR AE R X > AR AL, (AT F R BEAT HR 2 F10), R 5 A B A5 R I
FRRERIE S, AR AR, SRR N S 5 BRI AN B & R ThRE . XRE — MBI R
TR ARG S, IR RO R HI4R <, 2k SEEL RIS 5 B RIS BB % 1) R 4t
WERMER . A THENEE SER. BERIEHEAR, LHEEDAT ARG, FRZE R AT
SR, BTCANG - HLEE VR A AR H R (0 8L AR A BB R L

ASCH T i E i R IB R G, BEK CFTRRRD TS AR RN SE . AR - ML 1S A v
BHIT U, T R H N H W AR iE 5t o AU ATIN R A5 5 331 5 SR AR Th g, 8 AL SRR
XA R AR Y . e, R . ISR S SR I IRBI S A RIS 5 REA T
SE~ BT RAMER S 1 AT IR T

2. xIE

1973 58, Wi - HLi% LS Jacques Vidal S5 N5 URIR HI[2], IR I TR AL E K i L2 i -

DOI: 10.12677/csa.2019.91006 47 MR 5 N


https://doi.org/10.12677/csa.2019.91006
http://creativecommons.org/licenses/by/4.0/

A

MU REREE SN TANERISE B3] [4]. HREF 1999 F5—fmln - YLz A WA, 7+
s I - P ORS00 (5], M - LR BOR A 3ZW E E R Ak AL

BT, BEbr EXFT BCI WK EEA B MadE, — RIS 5 ARSI EN TR, AF
BHATAAFAR . NABIRmLE R A BCT FERH TG AISMB R E S SRR BCL A7—14
I FARHER ARG - MU FOE R AR F OISR 2 5125, /R ESR. BN BCI £4.

2002 4, #—> SSVEP-BCI & 4t i R F 1 m / ME B 5 NS (6] [7]. 1% RSt id UL AL 4 # EEG
5 FIAR e BT b RIS, TR AR A AR AEE, AT 8 EEG {5 5 A1 H X B2 P SR 08
#, 2012 4F, Hochberg 55 N34T T — AN - AL C1SE58, S0 50 GO M 44 DY OB N o TE1% 3K
Brh, X 44 DY SRR R N B R R A3 BCL 248 A RN 52 = 4E IR s 1E . JETiit,
PAVT 0 AR K (35 2, TR B SR T A A BT RS - ML R AR = 8. LAY
RIRFZ T - Bl DBORIWE KT, % R a1 mess NiEid BCI RGN 78 % —
SRR BB, HENMEHFRASAA R —FEYE . W8], XS5REFMATIER “Frid & rfs” 1 H
PRAHEL, A RKZER.

gi b, ARSCRBTHIRHER — N ETIN - HUE D RS R EIR S, % ARG HN R, F S
B & SR ARTICT 6 =807 A R 1% 3 G e 2540 00 75 R H A (SSVER) HIEN i 7™ AR IR AN [ Jiki LA ok
KB IR TLARPAT A S SR AR R TR 4, SR hI e & m AR Lk, (i3 SRR UCR G B A i sz )
Ttk WS RMEGE . AR RFTATHLLEMW R 5 =17 FEA 44 SSVEP 5 5 HREE; I
ARG SR BH YN ARENBEEGNR; RGN CEHITELE, HXARMM - Pl
RIEHAT .
3. BESMRIELBAL(SSVEP)EERE
3.1. SSVEP #i&

2 N HI R B HE 25K B A RIS, 224 K= E AR R A& 3l AIAER (S 5 PRI A
[EHE S By, X5 5 % B A7 (Visual Evoked Potential, VEP). JCil#& VEP [I74:, 628 IUAENK
HAE S G S5 ks, #AR—A B IZE, T — RS, B VEP IRFE .

A B A — A (R (— SR T 6 Hz) [ € [N RIS, VEP P A Rzt oK 3400 o il i ey b 3 )
B, DRIG VEP > 7ERT[Eh b AE RS, AN AN FEA 5 7E SISO Ab S RO A A Ak 7= A B 5 8
U, DRI VEP FRONERSLEIS K AL,

WK 1 i, LA 10 Hz f1E 2 NGRSO R EE Nl SSVEP 15 5 5, 10 KA 2 it i B {5 5 14T 18
HIHAR e, ATLLEWHE F, 7F 10 Hz. 20 Hz. 30 Hz &, {5 S1EEZW S8 K. SSVEP & Fiili R HURK
55, B SIERIETRAE ) 0. =0 W 21(5 S iR AE 1 B 5 251k

SSVEP 1) A% J5 #1245 N A0 I 65—/ [i] 5 00236 1 DA R SRR, AT 75 G DR i B2 S e it v = A —
SERMIN, TS BIAS R R A5 5 . R SSVEP ({5 S 7= 2B (R SE 4R, f& SR i, FrliteT
HoAb MG -HLEE 0 R S8, ST SSVEP I BCI R G¢HAT 5 i iR FE R i B4 S AR S R A s . ik
4b, SSVEP i 2 Mk — 1) — i 7R 5 o S2 s AT U 2R - LBz 3EX, i B SSVEP Ju b &2
EEG @#IE T D,

AR FH 32 [ NeuroScan A A A= 1) 64 SN FE X SynAmps2 10365250508, Wik 2 Fox,
[F {5 F SCAN %14t 5 MATLAB Z [J3FA738 45,  DAfE S F 3000 1) St A& s Sy AR A5 T4 .

WK 3. 4 FoR, 64 AN Hea 5 LI HUIE 1 64 ANl . BEE N BB ENNEARFL, RI7ERR S L

DOI: 10.12677/csa.2019.91006 48 MR 5 R


https://doi.org/10.12677/csa.2019.91006

& F

WS 375 R DS ehobr 2 G b AR A R € — SRR, = AU BT s T3 B (0 €0 2 Rl 2 £ B
YO RS Sk B 2 AR BEL BT N B2 7 — AN rT IR TE L e SRR BRI IN f 5 5 T DM N B 5 5 . e
TR N R, BRI S Sk BRI BHBTR% 22 5 kOhms LA, SRES RUR AL

16000 T T & T T T 0

14000 — .

12000 7

T

10000 T

8000 o+ 4

6000 - 7

4000

2000 n ‘ J
0
10 IS

S 20 25 30 35 40

Figure 1. FFT results of SSVEP signals
B 1. SSVEP {55 HY) FFT £5R

Figure 2. SynAmps 2 EEG amplifier
[& 2. SynAmps2 fXiFEHK 2R

Figure 3. NeuroScan electrode cap
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Figure 4. Impedance interface of software SCAN
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5 -123.7679 -125.1712 -126.8992 -128.0029 -128.3887 -127.8517 -126.4225 -124.4452 -1224294 -121.7530 -122.8868 -12!
6 -23.1703 -23.6539 -23.0160 -20.7770 -18.6296 -17.3364 -163343 -154155 -159432 -19.5263 -24.5254 -2
7 686330 -686419 -674219 -65.1099 -63.3838 -625720 -61.8312 -60.7735 -60.0678 -60.8187 -62.2744 -6.
8 -98.0995 -98.6851 -983520 -96.8227 -954820 -94.7699 -94.0225 -93.0208 -92.5537 -93.7660 -95.7433 -0t
9 -104.9982 -1054101 -104.9189 -103.4654 -102.2338 -101.6384 -101.3822 -101.1534 -101.2260 -102.4215 -104.1065 -10:
10 -455593 -46.4820 -46.3531 -45.0322 -43.8380 -43.2524 -42.8691 -423189 -419016 -424542 -43.3682 -4:
11 -66.0421 -66.7003 -66.7652 -65.8385 -64.9477 -646116 -644612 -64.1677 -639192 -646177 -65.8387 -6t
120 -944898 -96.6283 -97.6002 -97.1250 -96.4253 -96.0630 -95.8182 -95.1358 -93.9480 -93.4693 -94.0799 -9:
13 -156.4791 -157.9786 -1583113 -157.5231 -156.5079 -155.6188 -154.9740 -153.9856 -152.1842 -151.1635 -152.0372 -15:
14 -169.3949 -172.2485 -175.2884 -177.5517 -179.0147 -179.8874 -180.5936 -180.1174 -177.7061 -176.5828 -179.3934 -18:
15 -161.3029 -161.8788 -161.3624 -159.6037 -157.9041 -157.1493 -157.3539 -158.1817 -159.5870 -161.8563 -164.0154 -16¢
Figure 5. EEG data processed by EEG-lab
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Figure 6. Sensitive frequency time domain and spectrum diagram
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Figure 10. Architecture of BCI music player system
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Figure 11. Integrated interface of stimulation and music playing
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Table 1. Statistics of experimental results

F 1. LWERGT

Bk RHHRLE() NRECRS () HERIE S35 QBRI H(s)
A 30 23 0.767 3.894
B 30 25 0.833 3.944
C 30 26 0.867 3.835
D 30 24 0.8 3.732
E 30 24 0.8 3.885
RRliER 0.8134 3.858

MSEZE T BB, #8E C IERZR &, B3] T 86.7%, #iXE A KIIEMF &K, 4 76.7%,
BRGS0 RN (]2 3.858 #b. [KIJ97E CCA ALFR S T A b, B PR EFEICNTHRERT 2
PS5 B A Be A3 R ECRTIERRISE . BRIk, P 81.34% M HERfZ A 3.858 AP IAEIR & —NBUN B AR 1)

DOI: 10.12677/csa.2019.91006 55 TFE LR 5 R


https://doi.org/10.12677/csa.2019.91006

A

GiR. Thh, ARGEAMREIEENE, RERIASSIITUYNHE bR, Seixitthae, FaBitiei.
6. B4

ICN=A

ARSCARIE G - A% D QBL R S S AR BTk, WP T — 3k T ARSI U5 A LA ) BCI 35 PR %
ARG, AMHLEE L H 8N A MO I 2K, BCL AE N — R e AL 5730, WA
AR M T B S AN RAT AR M AR B, B BB N A TR A RIANE S, iR
TiEEMENERIREE . BEE AR OUR S - HLEE BRI R & SEBORIE S . A B R AL 85 R 75 5€ B
BRI AR, DS 2 i R AL 1R A A R AR

EL£mAB
BT FARRL S 42 (4172016, 4152054); AL 5T T ZRHIF TR — M5 H (KM201710011006).
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