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Abstract: The brain computer interface (BCI) is developing increasingly vigorously. It is widely used
in rehabilitation. The attention index, P300, is used to perform the operation of the rehabilitation game
interface. The P300 is the event-related potential (ERP) . It is characterized by a significant forward ERP
waveform between from 200 and 400ms and appears at around 300ms. It is an attention waveform, and it is
widely used in BCI control. The purpose of this study is to observe the changes of P300 in different degrees
of concentration. The experiment is divided into four stages: counting tasks, button tasks, difficult button
tasks and button tasks added background music. The results are divided into three comparison directions:
the difference of counting and button, the difficulty of picture recognition, and the different response of the
button tasks and button tasks adding background music. The study would find the situations under which
the brain will generate a greater concentration, and find out which life habits would make the brain’s work

efficiency decrease or under what conditions the brain shows a stressful state.
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B/ T (Brain computer interface, BCI) HY¥EHI T 2 A MY = B I E B pE B TE 12
i+ AR A3 FIBCISCRRH 25 LAP3 00U Ry 12 il By H AR AR - 53 A S B S L AR UEE P300
SR o ST R R R A PR R U PR AR Y 7T (Baykara et al., 2015) » BT
e g R MRS A B P B LT P3O0 FR IR s 22 U » FRMMERET T — B E B BRI EIE
FERIP3008 (L, » FAEATE R HE e & s B H L R E BRI - G170 « SEEHE -
YIRS T - M E B B = RIFE T W - B — R iR S S E R E ES EE
55 e I PR o R A B = IR AE R ) R R BSR4 T DA S 4

(Jinetal., 2017) ° P FI5E LR AT 75 R B E OB A SR L - fEdE AR SRS
FyP300/2 A PEAE B2 W SME T T Bk AR AU BT S M » (HILERER - P3O0 BT A E % AN A
SIEIRBRAGR » P300 A Ry BEE A S A T OO o i A 528 R B A 5 B R R i R T > P300
BB th R T - FE et o 5 I TR R AR VE i B SRR R R S = E T - BF R N BB
TEELEbR T RN LR - UE St A FISMa .~ B E B R M th SRR S 4 e A
(B SR B SR T & R AT A K S B R I B Y - I s B B AR R
IR R i S S4B 2 2 R MY EE R (Okninaa, Sharvoa, and Zaitsev, 2017)
IEBCIH B E AT LGB AN AT DY » RIS S ST I RE S B BCHEFREE (Zhou et al,
2016)
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2. ARBE

By T A B TR AR 2 B RS S IO R R OE R 15
E I - R ERER  HRER  HRER  HREDR HNERE
BRI B335 6 - R RIS ErEEL F PR - DL B Se el S B B e et
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2.1. sEIEI AR R BUCR R AR

Ry TR fie N\ B35 52 TAE LR AN RO g AR B R FE B B ST RRR - BRI — e E
B Ui » & E—E RS TS E B A2 DUHE (R B Be &R HREIAY (EREME - BCIRFIBOR 8 E
Eam i anE 1 A - B RS RTE G S SR IR B R 1020 A AL B 1 - T A B 2 E B R E
2 | BE 7 AR E E R ER | 2 E LR B OG- 38 5O IR RN B
S8 WA EMHTUER - R RRETER N E - WS BACSREY -
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with internaticnal 10-20

Button: Press the button

I
]
Rest for 5 minutes) <> :
(Resl for > minutes) | —Standard: Duration 155, 20 boxes, 7 cats
]
I
]

system
L
Set Experimental
PATRITIETETS.
5
Check slectrode
umpedance (<3K0)
.-.-..-..-..-..-..-.-..-.—'J“:’!:.—.-.—.--; Standard: Duration 155, 15 boxes, 5 cats
: S— E Wrong: 15 wrong pictures, 200ms, probability 50%
1 (6 minutes) 1 Correct: 5 cormrect pictures, 200ms, probability 50%
:R - 1 Remember: Count the number of the answer
} (Rest for 5 minutes) L~ ! —Standard: Duration 155, 15 boxes, 5 cats
1 Section? ] Wrong: 15 wrong pictures, 200ms, probability 50%
- Ominstes) | Comeet: 5 correct pictures, 200ms, probability 50%
I {Rest for 5 minules) JL- 1 Button: Press the button
: | [ Standard: Duration 155, 20 boxes, 7 cats
I Section’ Wrong: 15 wrong pictures, 200ms, probability 50%
: O mizuies) Correct: 15 correct pictures, 200ms, probability 50%
I
I
| Sectiond Wrong: 15 wrong pictures, 200ms, probability 50%
: IR Correct: 15 correct pictures, 200ms, probability 50%
—————————— ::l—’ - - Button: Press the button
MNew age music: Background music
Data analysis
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2.2, AR A TR

SO R B i AR N (R SO TR 2 FE R & 4y o R R B IR B (R D R - B
&L 1 B B B R AR - BREE3HERE R4 LN R - SRR E R
B Bl Bz W S Bt 1T R A 300 (BRI - B oepk— i@ Bk 2 I B g Ik E s
YRR ST NMEEREE - DIT IS E e R
2.2.1 BEEGE B ¢ Attention (A)

(BB FIEAR 7 RS AR E 2 - EEnR R S RIEE 15T - 2
TR S8R B 2 S B R T B P 2 S Bk B - HOR R R 1.6 719

(2) 2% (Standard) BEIEZ © BEBHIA T RALERE P & 2 AE 2.2 RS - 4672l
HiEI5H - WEP & a5 - FRIE S &5 BIAE B E G B RIS (E & T -

(3) #E3% (Wrong) BEIPAZ 1 W1 W2~ W3-W15 » #ait | SiRSEREILEE - FiREE
R E200ms » SERRE HHEHEES0% - AREIPH A 1EHKEIERT - EHKH
REaTiEREERPERETMENFRRBERBPEER - §R T HERHEGER Y
BEEETNEMER - BERETFAREYELEREL SE -

(4) IEWE (Correct) EIPEZ 1 C1~ C2 C3-++C5 » #ILSIRTFIEEIIVEE - FREIEH
HIF[E200ms - EREREIE HEBEERS0% @ FIREIE & 10k - BUEHER & s (E & 100
BRZE& O EER R GIEERE A -

(5) FClE (Remember) & : BRIEMEEEZRISHCBUERS X2 BEREREBHTR
Eif==y V0L I

oo e mm e o A S R A S S S S S e e e e ay

: 155 200ms 200ms 200mms :
' e e® Bl Teehb L !
| bobbb>bbbbb>bbbbb>bbbbh
' theee ThERE ThEEEE BheRe |
! s w1 c1 w2 i
I I ]
]

‘. ] |
: 200ms 200ms 200ms :
. AbLBE LhBLE BLLEDL i
. BRLEBSRBRER-S BB —————— |
D BERRR AR e :
1' Wi c2 w4 H

f Wl R Cl w2 Wi R C2

I T ! l # ! ! l ! ------- = Time(s)

0 15 1667  18.34 b 167 2 360

B2 i B RO TR A RN R E B B B e P R T P 2 [
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2.2.2 E% E 2 : Easy button (EB)

(1) BEE B 2 HIEAR 7 RS R E3 As - ERnE R SR EH 15K - 2
TR S8R B 2 S B R M B 2 P R - OB R 1.6 719

(2) 2% (Standard) BEIEZ © BB RAUERE P & 2 AE3 2 HHS - 4672l
HilEI5H - WEP A 150 - FERIE SE 5 BIRHE R E (LB RS(E & T -

(3) #E3% (Wrong) BEIPAZ 1 W1 W2 > W3-WI15 » fiit | SiRGER BV EE » FREE
g E200ms » SERRE HHEHEES0% - FREIPH S E 1ERHKEIERT - EHKH
REaTIEREERPERE TN ETRRERBPEER - R T HER R
BEEETNEMER - HRETFRREYELEREL SE -

(4) IEH#E (Correct) BIPEZE : Cl1 > C2 C3---C5 » MILSRIFIERF EZE - FRETZH]
B fE200ms  IERERETY HEBEER50% - RETD R & 1S /K - SRR P & 2518 &+ AL
B I & 7 B R B R IERE R P & &< -

(5) #4Ht (Button) WERE B RIEHES ZTEIE T ZHBIMUIE

s 1 2ooms 200ms  200ms
bbb HBhikee BLhiehw %?%r%
(A A e g AR A TR e AR
ekl "iﬂ‘}‘}a%’fh e BeeEh
g Cl w2
\j

200ms 200ms 200ms

ReheE TRELEREE BebeR
TP kbbb bEEEE ——mm———
Lhhhh HhHERER BRRkEwR

W3 c2 w4 !
5 WIB Cl W2 W3IB C2
! S D I SR S I N — . Timet9
0 15 1667 1834 e 167 720

FEf 3. i B 20 )| ROR e S I 2 B e PR 2 R P A2 5

2.2.3 EEGEEY3 © Hard button (HB)
(1) FEEE3 ZHIEERF XS R B4R - B EE T EREH IS > &
REERE T A R EHEE T A R PE R R - Hs Rl R 1.678) -
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(2) £7YE (Standard) [EIER : BEFRIAHN—REFMERID E EAE4Z RIS - #5732
HIE LIRS - fEE & 3hG2008 - SEPKIA 78 53 B [ E A7 B 1 78 &1

(3) $E7R (Wrong) [EIFEZE 1 W1~ W2~ W3---W15 - #dh 1 SERSER B & M) -
TR B T R 200ms - $ERRE IR EER50% - AREF &6 1 SR a0 T82E
FHIK - EFEK IR R A B EGERE P ARG T BRI R RE PSR - R
R EIE A X e T EAR - (HEETRTRYEREREEE -

(4) IEWE (Correct) EIJPEZE 1 C1-~ C2 C3--Cl5 » #AIL 1SR TFEEIVEE - HREF
HIEREERI200ms » EREREIY HELBEERS50% « GIRE &2 & 550k - BRI S sHaT
(B Ml &+ B R R Ry IE R 22 -

(5) #sit (Button) HERT : B RIEHEE FAT AL B E -

; 15s 200ms 200ms 200ms I
BB BT B W OB B o B om A OB oW w® I
' Bl b EebEb tieh e tEbE L
. A '."'.. [ m -!".. r. '.'-.. ._ r'.: " 1"' 'I_E"' "E_ —‘_ :é Iﬂ" f S I
¢ bbbl _ L bEbEE L bbb L bbb
I bbb AR e SR R b he |
® a0 now \ Y R @ ou aOBOown W
, bbb thehbb R eh ke eh
i s Wi Cl w2 :
: ] |
- |
1
I 200ms 200ms 200ms :
I e B WO B f w0 L \ B % @ on u
1  BEER S R Eeeh b :
I % 8 8w u WOt W™ B h "
tte e SRR W R bk b ;
I 4 L7, h ) = g T W W T gh . - . [ o &8 _§ B |
I ek BE T RbbEE " BhbbE sl
I 'Rk bR Eeh BB EhhES "
:_ W3 c2 Wi |
is w1 B Cl W2 Wi3IB
— b vl ol
0 15 1667 1834 le 167 = 720

4 VA 38 T OROR B S 2 T B e PR3 R B

2.2.4 EHEFE B4 © Listening music (LM)

(1) EEg W BaZ WIAR e R R Rean @l s pr - BEgbiiaiF e P SR IEH 15K » 2
TR TR B T2 2 B TE [ T 22 S R B LR B R PR s 1,678

(2) B2¥E (Standard) [EPEZE - BB —RIFIERP 2 208 S 2 RIS - #6732
HIEECIELST - B & Ha200 - SERkHE7E 5 BIAEE E A BRI 7H & T -

(3) $3% (Wrong) [EIPEZE : W1 W2 W3---W15 > A1 SIRFERE & X - iR
I T2 B R 1 200ms - SRR B P HERBEER50% - FIREE H & F 1 EHKEE 1 €5 22 E 5
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ok - BRI T BRI S EQ T E AR AEREREE - ERTHR
FPEEE Y S E QT EMER - HRaTANEYEREREL S E -

(4) IEH#E (Correct) EIFEZE : Cl1 > C2 C3---Cl15 » FAIL1SR FIERILEZE - FRER
HIEREER200ms » EREREIY HELBEERS50% » GIRE F &2& 550k - BRI S EsHaT
B i &M B R EEREP &% -

(5) #sit (Button) FEFY : B RIEHEE AT AL 4B E -

(6) KELESE (New age music) : HERBIGREBUKSE TS (EFEREE) E28EG

: 155 200ms 200ms 200ms !
R RR R PR Bk R Behh e |
| bbbl bbhkbh _ bhhbe_ L bkbeb !
I bR Tk bR theb Bhe e h |
' BB R Thehe tee e ® Tl
1 5 Wi cl w2 :
I 200ms 200ms 200ms :
R :
' e h ) ®
e g e g Sl
etk Tee bbb thikeh :
-CESPN, EURAE L R R
is. Wl B w2 w3 B

r T !'1 l.' l.' l.' l.’ ------- = Time(s)
0 15 1667 1834 le 167 2| 720

l< Mew age music >|

S PRI RO TR RAE T S e SR N4 S e 2 B B B A eI P A e
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Time {ms}

fEl6 PO T Bl B 2 ERPITE

fl 6 R 18] BT gt 1t B AR 20 A B GRS B A& 15 U ERPI Y - B iR B @ B2 -
Attention (A) ~ ALEFREX R EEEEL? @ Easy button (EB) - IFEAMREREREERS © Hard
button (HB) - #k PR EERE R4 ¢ Listening music (LM) » £ FH{72200~400msfF
] W P s I R B B PR R ERPUS T HH Y TE 2 P300 » P300HH R AR [ AR 100~500ms
@ TIEES300msH &= 100ms & 3 2] 1F v 8 FR A i e (8 » PR Ry b T 357 [ 7 HA 3R
FE300ms3T - AELRETEP300
30 AR £ R

55 B B AT R (] B B e B B P T R [T e o8 - (W B — 7 AR B B AR

BT EBEBRAIA LS - ME 7R EBRAEHEREBIYERPEIVAEA -

5

—— Anentien (A)

“ Eamy bwivem (EE)
T Hard butten (HE)

* Limening msie (LM}

&7 B ABIEEREB.Z ERPY L

ul



EEEHET 9

TEEBAS S FEEG Rt B RS R E iR E - E REBZ M| Al 258 H 2
AR RS 2 (R SO /R ST R H IR RE [ e 2 & (R E MR T P300TE B BR AR
SRHERENEE - BEBAZEAILEREBZIES G - RERAZTAERPEZS K S
BRI - S R EHERF I EE B BREB R - HofMTA) DURE HhE e (1 B B W B A SR 2k HE
T R BEAE R BRI Y SR R P R I P % MRS B R - TR RS BE L B ZR R 2K
E o B RGO RS B AE R R R E R B LS B HERF A

B Bt A5 O R R KB AIP3 00 (B & RN ST - B AP300IF T2l
SEHETHARMSEAB R ETR (Scharinger et al., 2017)  KBARKBENMEEZEEES R
HERMBEONEEAEHEE - MEREE AR ET BRI BE R EE g - 2
I A TR B E ARSI HASUSORE - A IR e (5 S R B PR AR S i B - (Rl
P300F i {ELHH AT A & far K T f
32 R IA R

f%%‘“ﬁﬁlﬁfﬂ%?@?ﬁ SHZRAET - BRI E o pen g 2 L
TEEBREBH 6 FHER A 5 3 Wra i (F R SRR I - 1 B B HB RIS A 1 7Y 55 PR FE 1
T B 84S S B HE e e R A A B B AT 7 2

= Aunentian ()
Essy butiom {EB}
= Hiard bution (HE}
* Listesming muhe (LM

Patenthal (%)

Time {ms)
B8 EESEBHIE EFHBZ ERPIYIE L

fiE 8 AT R 200ms ~ 400ms F5P300 + 7] DUE HIRFRE BEHBRYE: i e LK BEFZEB
HIRL AR R R B i K I (E - T E B HBAYP300/ I (E I B IR E BREB » [ B3R B (L5 8
FER] RE S 2 B A S R B SRS & e -

FAM B R W R EE B 0 - P3OORYIE(E th & B2 9 I - M fE@ 2= A AH RA SUBk
BHIRE - B AT INE A LR (Samima, Sarma, and Samanta, 2017) - H
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BESAT « (RECER—BRAVERS ERE B - R RE R B LLEm B S Wi iE s B A
INEEE - KR RS RTE B3R 2 WE R I ACBRE AT T EE D0 » 38 w2 K fr] [ Fr SRk S P 18 T
SN ES =S PO
3IRAFEFER

BREET A REE REEE - RS SURT e & g HARME LB LR
B R HERA PN EEIR S E 1 5Em B0E A] DRSS I R R 15 2R - M E ERHB
B R LMAEAH RIS A E il T - EERLMAYE iR g iy R s % - EoER
18 I B RS R

i = Aitenthsm (A
* Easy butten (EE)
—— Hard buttss (HE}
- mie (LM)
P~ o~
§ \\/ o
s \) /
L
\4
U . — r— — r -

[E9 & EHBHIE B LM~ ERPIZIE L

@95 B B HB B B B LMBYER PP A5 2R+ 1E 8 1 (2 12 200msff 3T 7 {E P300HY % K
B - MAREREBLMAYH IR EEATP300. 2 I (E NG KA E EBHBAILR BRI - P300AE K
HS R E I RREATIERE - KIS P300ATIE(E S - IRIRE OB S AR » KISTEERLM
HIEEHEBHME -

i Eiste S AT G 2 BP30005R55 - MERKER /3 B SURRE S LTH 75 2 f i
BE - T E S A AT RRRY R - (ER E e BRI DI RE R IRAEMI TS S 2EnYiRIL S - B
RIS EFE TR — BT B - EERIMBCR RSN —EaE - R a5 %
MERGERFEAE - KM EERPI00ATIEERE - FEERFRE SR A0 - K
By T BT 2 46538 - R KBS AER S S AR TIHT M E R T -
REIPI TP EE S S » AR AT ERERE AR L - RS ER SR
HEE T REE SRR B L o B R AE L 2 E A P AN SR R B B G [
o
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P3007E i KAIRFFE - B it fy E R BB AFE IR MEERPEHAR - P300tH B2 F BCINyZ:
ZE (Baykara et al., 2015 ; Jin et al., 2017 ; Okninaa, Sharova, and Zaitsev, 2017 ; Zhou et al.,
2016) ° B RHINTFEEEAR =851 5 7R R R R TR %J(E&ﬁfﬁ KEEP300
IRz - B ERHARA TE TREIT - KIESITEBRIRCRERIER - 58 (E77
[ERAE FRAVERS RO T - B IR B 2 - 7558 B R Ml e RIS e
HEHEE YR - KRISPE & FEE (Scharinger et al., 2017 ; Somima, Sorma, and Samanta,
2017) o B =8 A2 E AR R I R RSB ERS R TINAS 580 & EP300
FEE R B h BT T DL A A BR ST T - RISTES g 1Em - HRVER 7 R EPR
BT AR 5 DRI IME T < fE DL L BURE SR v] DAB AR B A B B ORR A E 55
THRPESENE - M HUEMEEN T - S SR EEEIF BRI - HEER
FEM— P EERAVE - FEE SR RE e S pGE MR BB R -

Bt oy

Jek R A I 057 B o B o R AR VL3R MR SR B RENT I W B B B BB R PR AR thEE
B A B 2 T R A B (RO & - AR FE R TT RS B B RHECR A/ B ET #108-
COMP6017-03 12 (I8 2 3755 » e bbIgkasf -
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