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Abstract

This study attempted to use video games as training material to improve cognitive function in the
elderly after intervention, evaluating effect on the cognitive function and the preliminary physio-
logical indices of MCI patients. It aimed to find a convenient, feasible intervention method for MCI
patients. In this case study, participants received video game cognitive intervention 40 hours re-
spectively—2 hours per day and lasted 20 days to assess participants’ overall cognitive function,
memory function and quality of life by using three instruments, including the Montréal cognitive
assessment scale (MoCA), mini-mental state examination (MMSE), the Activity of Daily Living scale
(ADL) as baseline, comparing difference before and after intervention. Simultaneously, N-back
paradigm was used to collect data of behavior and EEG. The result suggested: 1) General cognition
and working memory of both participants were improved after intervention. 2) In behavior expe-
riments, participants had significantly improved in accuracy rate and processing speed. 3) Partic-
ipants showed different tendency of brainwave between before and after the intervention.

Keywords

Mild Cognitive Impairment, MCI, Video Game, Cognitive Training, Elderly

MIhs X 3 5 B A AR IR (MCI) B & A FTh e
M RR

& WY, Baa, 2EH

DERER

SCEE P AR, RS, 2 EE2018). PR H BRI (MCI) S A FI T RERZ IR (KD 5B IE. O B/,
8(9), 1293-1305. DOI: 10.12677/ap.2018.89152


http://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2018.89152
https://doi.org/10.12677/ap.2018.89152
http://www.hanspub.org

NN

K O R W AL, ER
PR RO EL AR O FE R S 2 E B S, EK
Email: “yulin@swu.edu.cn, Tang_swu@163.com, 512390275@qq.com

WekE HiA: 201848 H31H; FHHEM: 20184F9H12H; KA HH: 20184F9H 19H

=

AT SR ARSI ORI SRAE R MO 3 BN FITh BEEAT T3, SRAEIMCUEE I\ FThaE 544k
PREE, REAMCUEE R —M A TR T & RANEIR R, MW EERAEHTH
B20K, ®R2AV/ME, FL40N/NEF BRSO ZR, AT HAT/E R AR AR NG ER (MoCA),
RARMREER(MMSE), HFEAEERIERADLXIHF AN R A SENTIRE. L2 TR E R E
BTV, R AN-back SRR TERAMERB AT AT LR . SRRY: 1) LSRRI B
FHdE, MRS EINNE FSE, TERZRABERR; 2) THE, BRAET LR IERH
REH, WLEERR; 3) THE, BATHEE R AEEE HAER B

Xiin
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1. 5

METRE O N BB s, BEETFR PN, ZEAMIAET RS HIE . FARERM, &
AL Z AN ARSI TR B 15 st TAE L 2310 € ) O B Jie i 55 7 T # 2= I D e R,
BN Zn=E2 40 BB % (Hedden & Gabrieli, 2004; Salthouse et al., 2004). AEEAL 2 R #2259 N TAEFVESNRE
T~ BRARFAEVEMA M R, 2 SRR R ARE N EE RN . B A D BERERS (mild cognitive
impairment, MCI)#2& /1T 1E % AR 2 (8] (bR B, 83 BC A2 B A A D e R B BE B g, (RANRE
Wi H 5 A2 % (Petersen et al., 1997), HF R WA B . MCI B ETEDL 10%~40% 1 E R AR, &
B EFENFRKAEZRR) 10 5. BT HEEE SRR WA a7 s, PR R TR MCT
B8R SR B 8 B R BE DI R

JEAERAT T MCI B\ HF 107 TH B AR 2 08 bk, S T — 264 NSRS . Kurz
F5(2009)%F 18 ] MCI & #EATICAZ 1IN ZR TBHRAHNZR. BN KB BIIASE, 4 85 KIS
HRHEAE. B4, E5MIEESE LR E RER S PR552008)%) 67 44 X 42 BN F1Th
REFRAG B #ET A 1 T REYT, TIARNICIZ NS, EHEAHE . RIFAFINKTER.
OHYRITE, RITHE EERIANDIREA R SE, ZRrEAS%E . Xt 5ig REE R MCI
BE WA IR BA T8, BRI A T PR g Ho T R R

B MCI B#E L2 TR S PUTTIRAAL Al RE D58 R IR, (HidiZ PRS2 MCI
SR R VR I PRI, BRI KB 23 DA R0 FRURIE e K 12424 D9 F0UR) 2 kU (Rapp & Wambach, 2002). Hff

][l
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R HCAZ T A B EIEE FEE, 10 Belleville 25(2006)%F MCI & #7510 120145, SH55 £ B2
FHEH 4 AR TRMS LA R 47, 45 R RoR T UG B 101268 R4 F . Hampstead 25(2010)%} 6 4418t
SRR RSN PR AG RE EAT IR A B BRI SR, FEVNGREE G KB, 2 NI ST LA 2 K i oy e i 1k
FRMES 3 50E .

IR FE R, B — T T VA a4 R T AZ SR I 2R, X MCIL 3 B2 80 o AtA kN Th
REM B ORI AN AR, T FUFT B (R T R S iCA2 FRRIMAR M 2, T AT G R AL B 1 2 7
(Troyer et al., 2008; Barnes et al., 2009). #HJxz, X MCI & 347 1 2 A il g A EnTh e . F0AR L& AT
DER B B0 1 s AR R . B2 2 (2014) % MCT B BT 2 NI R B, 454050
T-HRE AT B3 MCI B3 1L 7 T R 25 (8] 5 3047 ThBE, 0 A2 e i [0 e = B 210 58 1] 12,3
AR SEENEH . Olehik S5 (2013) A5 &I, X T ERREEN S, S56 AR 10 SR B0 K7
AR

PR B A 25 =F 5 AR S 4= (115 55, 75 58 BROVLATUNE X% AR R AR A 28 K BIRA RN Th RE I 2 AN J5 THT -
Lo E AT SRS SRR, 1 S B NN R R R SRR TR R, RE R — P EA
i, W — BB s H bR, MM SERRAT S, X B TAECIZ . R, R, T3l & 2 A A 54
o FUASC T AT XRAIE 7S AR A0 GO AR RN, PRI A 5o U B 5 RH AR AR Be 5 A 0 1) 5 i
48 R PR & A5 32 3l B B 245 T 5 3 (Griffith, Voloschin, Gibb, & Bailey, 1983). 2 J&, MATITAAE
N EIN SR T B 12 & 8 i e B2 (Orosy-Fildes & Allan, 1989)F1%%[8] B¢ /1 (Dorval & Pepin,
1986; Gagnon, 1985). X NARSITEX A 7] BEHE A KN RE I FE 4t 7 fcH « MUAIE XK A 10 =F & JEO A J1 Zh g
FIVF 2 J7 AT RE 7 A2 B2 (Spence & Feng, 2010), X TOAFIDIBEAS KM 22 HOEAE KU, USRI A0
NI e (0 403 R R B A AR 1T 258 (Whitlock, McLaughlin, & Allaire, 2012). Basak 2% A (2008)F —#k Lkt
BT AR IV RV SR AR — PR AE S 69 5 (M2 4F NIEAT 7~8 JE I ZR, SX s sk S A it A2
FhE g, SUES I L. TARDIZRE R Enu g 18], YIGRE KIEERR AT R e 1A T W&
f. Nouchi 45 A (2012) BRI 722 BA Bt Kb 4 04 Ui ek A0 AR 27 0 7 B R4 v 22 47 AT T e A0 A 3
Anguera %5 N (2013) K Ik ek v] L3 i 28 A8 N AR o8 25 1A) B RIHAT D RE o Stern 558 A(201 1) 1 S5 1
— BRI R AL NAE R R O W R AR AT, AR PR AT IR, B4 AT e
D B AN EIL R 73 7 2 B 4 v

AT AT A MCL 29 NFRERA S5 MPE M . 7E Barnes %5(2009) [ 78, 42 1 459 501 A A
i LA RCK B R A FETE— S, T TRAAMMCT )W A 7S D S e SRR AR DL i e e o B R AT
100 738, 18 5 K, PRALERNAHBRA B3 20 8 6 NH G MR EREAE B H RN AR, 455
RIAEZEIR 21X —T1 b, T BT 620 . Manera 25 A (2015)3—/N42 Y [ 55 A1 SAE R AR AT
ARAZBEAETAR T, LR AR AT AT T AR it X B A B iiERR, 21 MR A 9 A MCL 351 12 4~ AD
B, AN H JE R ) B TR R A )RR IR A B R (I TR R AR T2 D) SRR
fSEIG AR, o — T4 BN TE 2 B IR B0k (1 MCI AR U D

JUEAE MCL 838 A B 78 R FH AR XA B HEEAT PN R, (0 MCT i85 f B S R L B 2
FEACAZ T T, DA FIE AT Tl Z EExt vk . T BLA BRA R T IR A R, EERIAELL R JLA
Jitf: e, HAETHTMEZ MM TEE AT, FTEDWCREME: R, FHME 2 RH
AAE, SEmRMERIR S /), A AELLIRSE; SB=, T REZ R LR, ANHTHE A — LU ) &
WA, T —, AR/ WA . AAIIE 6 5 1% ol A 2R LU BE 2L AR V& 1 BRI (Zelinski &
Reyes, 2009), & —FPAEHEA AT SIS T T Fskeg . [F0 UAE AR AR i, R 2 FE, ARl
NFEAEE 22 (1) R HL 525 5 IR
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AHIESE & DA Tk CATRB A MCT 2 4E MBI R Rl id iz ohaeh Hiv,
SR BT PR MCL 24 NHARIDIRE . CI2ThRe. IS BERR W, LDy MCT 24 A3 —4
TifE . AR TR, RENIE BF N FIIGIRZOR I 81E, 185 B RS A e i ik
M, P B BOLIRI BB TR, BRI AR R R I UK o

2. ik
2.1. MRBHNESE

ABEFUE X MCLZE N ARITRE, EERICIZINRE TR A&, AR A, LR R MCI
ZAENINFIRE DM TARCAZ o8 B bs, SO TSR A, SR TR BT 00 MCT 2242 NIRRT T
PEICIZ RIS .

2.2. REE

P FHU, BRINRUKT R LI RAZ A AT B e
P THUR, WkdEr sk 0L % 2R, TR Bk
PR = THUG, Wik TR MO0 B0 P S %

2.3. #ik

K BEH LM R 592, SHRE TR AT SR 10 AR X 60 % BA L1 100 44 E 45 R SRR NG =R
(MoCA) ] G AF RS PR B R (MMSE)BET A, Fiik MCI 3% 15 4, MBS 2 & k7L
5o HRAE 2011 4F 3 [ 22 4 JAS R SR DG 2% 22 58 1) MCLIZ bR, ¥ e LT NIEFIHERR AR 1 -

NiEdRifE: 1) FIEGEA LI IRE0R: 2) HEESIRE IR, SR NRIDIRRIE R 3) 54k
AHFTFHICIZIERS ;s 4) MoCA &4 <26 47, MMSE &) >24; 5) BRSNS,

HeBrbrdE: 1) BAM™ERLOME R 2) AER . W 808 5 AT 0k 2c it 3) MR
i o

1% H (P 44 g L i

Wik 1, %, 63 %, BIR TN, #¥Idhcth, SRR, MW IER, GEIEECH, B/RKRHR, F
I B BT R, 40 S, sk 5855 . BIRFRIRFEERIG D208, £ il — %/ R
WVHRCS B s HE ARTERE 1 IES . H ARt — Mo A vg; SR IhEEIES , MMSE 15504
28 7r KT 24 43, ZEFEFIUR MoCA 13508 20 43 (/MT 26 41), FF& Nighrik.

Wik 2, 55, 65 %, BIRTA, #HIdhscth, SR, KPIER, R BEBRE ST, B0k
MR, “PHFEERAS, BB, SRSIMATERGNRILE., HRMEEFELH KR, CIZH0R, Ak
RICERNE, KB SRATTE R U si]; HE AR IER, HArRZ A SR
DIREIEH, MMSE 1341 29 73 KT 24 43, ZEFEFIR MoCA 1341 23 70 (/N1 26 43), FF& NikhnifE.

24. TR

2.4.1. VSTHERE

NIRRT R B BERR . 1T MCIL 22 4R AN LS IZRRAG oy 0 DAt A R Th BE A ZEiR, JRAITiL %
T =L T /N R P = AT -

W& T —FBRICIZHER . B DRI — Sl Sk, RHE . WA 2
R A R R AR HR, R R, AR SRR BRI 3 LS, Bl e
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I, WA SRR A SR ETr, @ R R RBOIRERZS ,  TCAZ A R K

RAWN: —Ficlzis k. & RAEER MR, & RKEEA KR RARBTI M, 7
NIRRT, JSIfi2 —FERITES, RIS e i B, Glan el JrsesE. WRITmmn, KA
fegua) b, Tex H Bbs sy B AR R B, WS E 2R A IR M EE . Bux B S ICE R B
R AR R IR A, R AR ERs RRZMTEM . AE55 I H AR AR URE B R] BB 1R
Fro BEHFARAT 120 kR, BEE KRR BT, MIRGBORRZ , M ORI .

N-back BT *k: Fide o thIL— Z 50 iy J L0 144 [ 8 MR HES ALK I, BRI 552 e (P
FOR LRI EL, 8 ZER (012 B I T LAT AR A Ben 1-back AE55H, BidE B E e L
FOR, wieAE N R = AR ARG R e S L RS U R RS R B, R
ER 3=, SALET, 1 MRRZIVERERAS; B omE A2 1A=, 5 AR, =
NETEAZ VB A 5 iR E T IR 2 MBUTE, B & ERAS R =M 3, R
Ja B =R Ja, iR ERAE R =ML ER 1, DU, — BBhsmANEcy5 L
R B AR LA (AN — B, Ui R 45 A

24.2. BR
AW FTIEHERE =AY, BERSEMRESTENER, FEERRNESERAH &A=
*.

4] 2 K5 FHUIR 5 P4/ B % (mini-mental state examination, MMSE)J& H i & P &1z F 52 1A 20 ik A
BR, AHRN MCI FBURIERAR, 52 SCHREEE R semd, SCAGRE FE R R BN AT Be BB T 1, T S04k
BRI A AT RE H BB FEYE . MMSE RG-S 6 NMEE, RlEm /1. 221 EE. iH&E 1. [
LRI SOBET R T), WA Emih S o, 190G, RONRIEE IR Z . 508K, WU
ZIRE I E

SRR ZR A D PEAd B3 (montreal cognitive assessment, MoCA), &% 1410 MCI #1711 B BR-I5 67 25 %
ELHE, USRS HATIEE. mé. EE. IBS. MREYE. EIRICIZAE W S . B
30 45, WRBEFR <128E5MN1 70 59 >26 0 NHNIER; 508 S0 I Re LT

H# A iERE /I E R (ADL), B4 2 MrER, L 14 BUKH, 750 8045 B B &R 6 Wik H) & L
BMEHWEAEREIERG DKH). ERWD N 100 7, HHEGERNT 20 47, WA EIIREERE, B
ARTE TE AT ERBAN . ERTE 20~40 73, TIBERAE 78 AR K B B 1950 1E 40~60 4, A
AVETREREY); S35 KT 60 75, NATEHEA H L,

2.5. SLIE RGO

B HEAREAT BT, RS HEATIELE 20 RIGHUSIER T, K 2 AN, 25 40 R, 25
S RHEAT I I o WFFC AT B R F SPSS 19.0 JEATALER, SRR X REAS ¢ K BRI T AT J5 ik i ik
HUKT RG24 5.
3. £ R
3.1. RS

Wk 1 I E TR R G 5 NS, IS HE, MRS 11 M A N-back Jikit s
WG 2 A, WELEHE, BERSUE 16 1 RA IR EIUNER NG, BRI E B e iR
ZIxE.
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Wk 2: IDIZEFIR L NG S 3 MRS, ARG RE, RERSE 12 ME A N-back Ik 3L 28
RGE 3 N, GRS HRKG, BERSUE 22 1 KA RIS, eI )5 e B E
ZHIFRF,

32. ERGER

WA A H 8 A RE ) R AN 2 MRS PN BRAS A5 — B SR SR AR BRI E 52

ke 1, B2 A1 FR, IO SRR R S HA T . R 1 TR, SRR E
RGP RTHA 40%, EMZERSHATINRE, v B BEZAGE A EEA g $ak 2 £ 115,
SRR ERS D EAIE K 26%, WS RSHIATIIRE. s 155 MR EZ LA g K.

Table 1. Comparison of Scores of ADL, MMSE and MoCA before and after Intervention
# 1. ADL. MMSE #1 MoCA & ATNEF 3Tt

. Bk 1 B 2
i JE3 GO JE3
ADL 134 95 95 100 100
MMSE 545 28 29 29 29
MoCA 54 20 28 23 29
2 8] 5 AT Th AR 4 5 3 5
LiES 2 3 1 3
=W} 6 6 6 6
EE 2 2 2 3
EHESYid 1 1 2 2
JEIR AL 0 3 3 4
SE [1] 5 6 6 6
35
- 29
25 23
20
15
iE w AR 2 1T
5 66 L4 °6  mitil2EN

s " 4 g
oF ‘{éy\\@v o _@%ﬁ\ 7o %?3’“\@ <€7<<§2 4,50\
¥, » Y
ZE
‘<b\
N
R

Figure 1. Comparison of Scores of MoCA before and after intervention in Subject 1

B 1. %k 1 EFIRERANEN 75 BTt
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Figure 2. Comparison of Scores of MoCA before and after intervention in Subject 2

B 2. #0012 SREFFI/RERBIEN 2 XL

3.3. ITHSSKRER

AT FAT ALK T A B B E-Prime2.0 a5, SEE0TE RN N-back JEAE T2, N-back fE55A Wi
EIFEMLGE 5 2O, BORZRE IRl A s 20 n MR, Al R — M EES5e
AT IR n AN R BAEE, iR “AHE” , W4 F 8 SR E, W T 5. WEIRAR R A
SN ]

AR 2R EPIT =M FEMEEILIZ/ES: 0-back, 1-back Fl 2-back. TERF—MEHH, JF
UERY BORZRST, AR S N IE SRS . SR BRIBCNBENL I 1~9 BN EeE 2 —. BL 0-back A,
EMRES Fetae T — M “27 , BHILT 2, WIFFEEXT 2 k4 F i I RR 2 LA
fbAE, W T BRI R, BL 1L 2-back IRASNHNEIRAS, 7E 1. 2-back RASZLR AW 4 57 I £
SEEEE 1 2 M REME, Wi <R, mF R, k24T B AT ErT 2R 500 ms,
SBEESTE] A 1000 ms, L 1500 mso XTREAE S5 FIRINBAT 55 28 34T, %15 50%, PIFMESS&A 150 AL

iRk 2, WiREATE 0,1-back (E55H, THlRT G M IEMZEZ R IHAREEP > 0.05). HEEA 1. 2 78
2-back fES5HH IERIRZ R B, /BN X* =5.575, P=0.018 <0.05 fll X*=3.942, P=0.047<0.05, T
TG 2 B35 T TR0, R TR B i m LRIz

% 3 o2& W ARTE T TR S OSSR ER . #k 1 7E 0-back (R4 W FTAT G A 25, L&
B X (t=0.203, P> 0.05); 7£ 1-back Fl 2-back {55 H1 T Tl 5 i s S B 1) 2R T~ T A1y B S B2 s (Py < 0.01, Py =
0.01). #%ik 2 7E 0-back 5%+ 15 (19 S L I TAVKE B T FR AT 4848, 22 57 535 (t = 0.203, P < 0.05), S5
—5; fE 1-back Fl 2-back 1155 1 SL 56 5 (1 S L [A]AH EG T TRAT K (Py, P2 < 0.001).

3.4. PRERARMETR

R RER A “ B4 n B 56 (n-back) ” Yo RBAE Y 0~9 3% 10 NMPTHLA%ET, 3 MhidfZ fafiK
Fn=0. 1. 2), ERPGGUR B BRI S SR o MRIEEET LR, IR B SCIRSCHEE T #IKT . 2 n
=0 W, ZORBGR LB ATH T 5HECTE 3 Mn= 1802 0, BRI LIS w5 e mi A 0 i A8
AN REEIECE AN BUrAEL WA — T F, ASFEWA] 55— Fa e 1. s i 24 Tt
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Table 2. Comparison of accuracy before and after intervention among groups

= 2. BIEMEMELR

Group Al J5 t P
0-back1 381.02 +181.93 377.54 £100.74 0.203 0.839
0-back2 482.31+29.13 471.97 +£39.65 2.564 0.011"
1-backl 362.83 £125.09 408.42 + 158.57 -2.718 0.007"
1-back2 456.03 +80.00 497.85+71.51 —4.757 0.000"
2-back1 457.51 £292.37 591.89 £311.26 —3.505 0.001"
2-back?2 482.21 +£122.47 642.61 +£227.26 —7.539 0.000

FE: TRR P<0.05,
Table 3. Comparison of reaction time before and after intervention among groups
3. BATHAEE R
) ﬁﬁ E 0y
B el 7 P
N % N %
iR 6 4.03 3 2.01
0-backl 1.031 0.310
TEH 143 95.97 146 97.99
iR 2 1.34 1 0.67
0-back2 0.337 0.562
IEHf 147 98.66 148 99.33
i 5 3.36 4 2.68
1-back1 0.115 0.735
IEH 144 96.64 145 97.32
iR 1 0.67 2 1.34 0.337 0.562
1-back2
i 148 99.33 147 98.66
E R 42 28.38 25 16.89 5.575 0.018
2-backl
1EH 106 71.62 123 83.11
iR 10 6.76 3 2.03 3.942 0.047"
2-back2
1EH 138 93.24 145 97.97

VE: "HR P<0.05.

(K NIRE: P

TR F Eprim2.0 Fid i, 3 U a9 500 ms, HIELIAIBE(IST) A 1000 ms. A&7 K4
B 150 AN, A DGRBS AR VT EC RN A 121, DNBENLUR T 2B, &R AR ACE TS 5 A4
FIETHIREAT, BAFEIE 30 +n AN, 78RR A& M BOA IREE . IESLIaT, FRiEHg%—18
SRR R R BEAT U R B R R oA . SRR IR B T AT, BRI i35 I 0-back 1F55FF
U6 SR IG M RIEAT 1-back fE45 % 2-back 1£55 . BEANSLIGFFEE4) 30 /3Bt

ERP ##i RE K ALFE: KAl NEUROSCAN mIZEF=IfE#N ERP Idk 50 R4t ik 64
QuickCap HLFRIEC M HL, S35 AR AL T DU AL IS ELE, A4 AFZ HR TR PR N lem Ab$zith, 75 XUR 4
it ic s KPR FA(HEOG), 22 JH _EATZE AR IS R 1d 5% ELAR F(VEOG), DC KM, JEPHTE 1~45 Hz,
FHREFN 500 Hz/ T, Sk 52 MBS <5 KV, ST IESEEE, BB B I S0 21
Bl PiE K T£100 uV E M HIER, ERP 3 i M s B FE A 1200 ms, H A HI#UE 1000 ms,
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R %

FIPAATFELE 200 ms. EEUHAX Fz, HR[X Cz, THIX Pz =ANERFHEM ML, #FH ERP £ E W5 1K
8. HATAIN P300 &Mk B, idiz, FIwr, B4e, Am, BamPoniin st g Wigts, &5
POOEEZN I — AN o P300 FIVEARIAACTE 1 AT il o i 32 38 A o 1 281 e SR AN AT ) B
2, SE—NAT LR B HATRE IR, HS TARICIZ B AR

R 1 4£ 0, 1, 2-back (£ 55 T-TRAT G E Cz. Pz. Fz A P3 oW LU AL 22 Ryl Ag W R 22 57, [RI
HESPBREDN, EBPR, BARIARN, 2R RHAE 150 ms 5. #iK 2 78 0, 1-back
45T HHTJSTE Czy Pz, Fz mifBORERIEAR—5, WiRIEA—, ZRkiED, THEZERMTH
D2 R .

{EH5R 2 7 2-back {5 FTATETE Czv Pz Fz 5 P3 B B EE RN L 22 Sy 1<) 3~5 Fiow, AR Bt
i 2 7E 0-back 1 1-back {55 T TR &, F 2 ki@ X, A HILZE i, H22 5k (i AR IAE 200
ms £ A .

-15F ——#1 resampled epochs (n=148)
#2 resampled epochs (n=147)
—— #1 resampled epochs (n=148)- #2 resampled epochs (n=147)

Potential (V)

| | | | |
-100 100 200 300 . 400
Time (ms)

| | | | |
500 600 700 800 900

Figure 3. P3 Composition comparison of Cz of Subject 2 in 2-back
B 3. #ik 2 2-backP3 AT ELER Cz

-15 #1 resampled epochs (n=148)
#2 resampled epochs (n=147)
— #1 resampled epochs (n=148)- #2 resampled epochs (n=147)
10

Potential (V)
<

101~

| | | | | I | | | |
-100 0 100 200 300 _ . 400 500 600 700 800 900
Time (ms)

Figure 4. P3 Composition comparison of Fz of Subject 2 in 2-back

B 4. #i% 2 2-backP3 B ELEL Fz
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-151 —#1 resampled epochs (n=148)
#2 resampled epochs (n=147)
—#1 resampled epochs (n=148)- #2 resampled epochs (n=147)
10
Pz i
Voo \
-5 / |
= ' A ‘ /\\ ‘\ \ “
3 N /\ I\ ’/ X / A H (‘ iy / \ M /// \ﬁ‘\\‘"/‘r/\/\ A H /
— Y KRN | IAAU (Y
g ol “/\w\ //\fwu‘\i‘g ' /\IM\/V\ \H“\‘A\/\r’ ; ”/ (R \““\H\‘H
T ] {TAAVN \ \ \ f W
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