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Negativity
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Abstract

Electroencephalography (EEG) research is becoming more and more prosperous. P300, mismatch negativity
(MMN), and contingent negative variation (CNV) have been repeatedly studied. MMN is generated as the event-
related potential (ERP) waveform obtained by subtracting the standard stimulus from the deviated sound stimulus.
In order to understand whether attention can change brain waveforms under sound stimuli, this study had a total
of 15 volunteers participating in its research. There were two experiments (attention and inattention), each of
which had five sections with different deviation probabilities of 50%, 40%, 30%, 20%, and 10%, respectively,
and each took about 57 minutes. The results showed that in the attention experiment, there was a negative wave
at about 200ms that was significantly more prominent than that in the inattention experiment. In the attention
experiment, there was a positive wave around 300ms.The MMN waveform generated about 200ms in the attention
experiment was larger than that in the inattention experiment.
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Place 21 electrodes with

international 10-20 system o enialanmen

Attention experiment

W Section 1
S (Standard): Probability 50%
D (Deviation): Probability 50%

Sct experimental parameters

Rest for S minutes

y

Section 1

S (Standard): Standard stimulus probability 50%
D (Deviation): Deviation stimulus probability 50%
B (Button): Push button for deviation stimulus

v Section 2
S (Standard): Probability 60%
D (Deviation): Probability 40%

Check clectrode impedance

Rest for 5 minutes l

(<5KQ)

Rest for S minutes l

Section 2

S (Standard): Standard stimulus probability 60%
D (Deviation): Deviation stimulus probability 40%
B (Button): Push button for deviation stimulus

Section 3
S (Standard): Probability 70%
D (Deviation): Probability 30%

Rest for 5 minutes l

Inattention experiment Rest for 5 minutes

v

Section 4
S (Standard): Probability 80%
D (Deviation): Probability 20%

Section 3

S (Standard): Standard stimulus probability 70%
D (Deviation): Deviation stimulus probability 30%
B (Button): Push button for deviation stimulus

Rest for 5 minutes l

Attention experiment Rest for 5 minutes l

Section §
S (Standard): Probability 90%
D (Deviation): Probability 10%

4

Section 4

S (Standard): Standard stimulus probability 80%
D (Deviation): Deviation stimulus probability 20%
B (Button): Push button for deviation stimulus

Data analysis

W 2
10-20 %47

MNASION

- -

INION

Rest for 5 minutes l

Section 5

S (Standard): Standard stimulus probability 90%
D (Deviation): Deviation stimulus probability 10%
B (Button): Push button for deviation stimulus
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Z~RE&EPF
(=) 221 835 117 % (Inattention experiment )
EHERBHES BT EEREE  EREE 1 (8 3) MIFEEEERN 50% ~ RER SRR 50% » His

SR 360 X > EERIEEL 2 ([8 4) RS ERE I 60% ~ fRz= SR 40% » EERRISEF 360 2 »
HEEE 3 (B 5) REEETHIN 70% - RAEE SR 30%EERRNHE S 420 X - BEREE: 4 ([ 6)
TR TR 80% ~ fRAZRE S R 20% E Ba B Fy 480 2 » EEglmEL 5 ([& 7) BRI 90%
fRAEEE R 10%EBHRIMECR 600 X » B BRAE THF 20 RPA - R - 457 WA [EIAVEE S AR
FHUAE © BEER (standard ) BE{RZER (deviation ) » BEERIEATZ Ry 1000 ff2% (Hz) > 60 53 H (dB)
HIRERERILEL - fRAERIBIRER Ry 1500 ffiz% - 60 53 H - WEHYRIERFER AN E SOms » RIS 1 70

(1s) BHEEBEERZHEGIRE 5 778 > I EEERE R E N BT FrE & S ETR
&N ZH (AT ENE

1 HHRER 1

W3
BB R A B~ BRI Y 1 B R e e e
S D S D S D S
N N A S o
0 1 2 3 [~ 1 — 360

S (Standard): Standard stimulus probability 50%
D (Dewviation): Deviation stimulus probability 50%

2. HEAERL 2

¥ 4
TR E R B B ~ BRI EE 2 B A Rl e S 1]
S D S D S S S
N T N N B
e ————————— & =1 Time(s)
0 1 2 3 =1 —f 360
S (Standard): Standard stimulus probability 60%
D (Deviation): Deviation stimulus probability 40%
3. EREER 3
B 5
B E RSB R BRI 3 B R E eI
S S S D S D S
S R N S N
e —— e S - . . = Time(s)
0 1 2 3 =1 - 120

S (Standard): Standard stimulus probability 70%
D (Deviation): Deviation stimulus probability 30%
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4. EEREEL 4
W 6
TR R IR B~ BRI G 4 B R R I
s D s S ) D S
R T N T T S AR S N
0 1 2 3 =1 -] 480

S (Standard): Standard stimulus probability 80%
D (Deviation): Deviation stimulus probability 20%

5. BERERS
w7
IR R IR B BRSBTS IE]
S S S D S S S
N N B A o
0 1 2 3 =1 —] 600

S (Standard): Standard stimulus probability 90%
D (Deviation): Deviation stimulus probability 10%

(=) xR %5 1% % (Attention experiment)

EHERAY BT EEREE - FRER | ([E 8) REREEZRNN 50% - fFAEZ R 50% @ i
R 360 X EERIEES 2 ([ 9) RIFERER BRI 60% ~ (RA=EE R 40% » EERRIMEURS 360 KX »
HREE 3 ([E 10) RHEEEET RN 70% - fR=2 5 R 30% E BRI ER 420 20 EhalEE: 4 ([E 11)
Fo AR T I 80% ~ m7A2HE BRI 20% B SRRl R 480 20 EERIEEL 5 ([8 12) BRI 90% -
RAEREZ R 10% B ERRME R 600 X » AR B BRI TR 2RI REPF_E AR - 45 TR [ HYRE S HHRAY
FTET AR RHER AR - PRIy 1000 #52% > 60 7> HAVERAERDY - (RZERIBHRZR K 1500
hzZ > 60 53 H > MEHIRIEFEHER A E S0ms » RIS 1 7 SEEREEHRZIEERE S 77
# > TEEEREEILEREE 2N EER A2 5 LR ZRME TF LAY (butten) -

1 HERER 1

w8
T E R I R BRI R | B E R e
$ DB S DB S DB S
1 1 1
1 1 1
A o
0 1 2 3 =1 — 360

S (Standard): Standard stimulus probability 50%
D (Deviation): Deviation stimulus probability 50%
B (Button): Push button for deviation stimulus
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2. FREE: 2
9
I ERHIF B~ BRI 2 BRI re 7
S J_)EIa S ]:JEIa S S S
H | H |
I l A2 wl' VA Z l l vl« -———— - i)
0 1 2 3 l— 1 —] 360

S (Standard): Standard stimulus probability 60%
D (Deviation): Deviation stimulus probability 40%
B (Button): Push button for deviation stimulus

3. ERER: 3
W 10
Vel a=ilh @y =S a - el § ol =gl i e
S S s DB s DB S
\ Vo s i ——————
0 1 2 3 =1 - 420

S (Standard): Standard Stimulus probability 70%
D (Deviation): Deviation Stimulus probability 30%
B (Button): Push button for Deviation Stimulus

4. BRER 4
w1
I E R B~ B 4 B SR e
S ].DEIE s ] S J?Els S
i i
R R A S
0 1 2 3 l— 1 —] 480

S (Standard): Standard Stimulus probability 80%
D (Deviation): Deviation Stimulus probability 20%
B (Button): Push button for Deviation Stimulus

5. BEREEL S
W 12
TR IR R IR B BRI Y 5 B R A
$ S $ DB S S S
I |
1
R I A
0 1 2 3 =1 —] 600

S (Standard): Standard Stimulus probability 90%
D (Deviation): Deviation Stimulus probability 10%
B (Button): Push button for Deviation Stimulus
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RERE AR 152 B B it AR ARSI By 1000 Hz HUfS: 20 EZRE RIS ERSE % - DAEESAAR 0.05 Hz HYE(ir
i FIR JR0R7 e ARG LEJRR 35 Hz VS (KA FIR JER ssiEI TN R - B DI —ERIE0RE (BRI
SRR R ZERE (Oms) $2HI-50ms 2 500ms 7 R EL B HTHES 1| « FERFRISUCRE DR I B R K
F > WS ArA mE R REE NP IR A AEREE R RERRST o [EIRRAY AT DL SR PRV 1R A SR R e R
52 Lo A TR B B BEER T /S -50ms 22 500ms 2 JER7 IS ERAH 1% P9 S S >~ ERP >
EHTHRY TR HOARRE R S 8 SRS L s 2= RBOR B0 R B E R HUFT 5 -50ms 2 500ms 2 JiR7HF BAH N7 ~F
S EIRAERHZ ERP > N1 HIZ ERP i DUIEAEREE 100ms AYE[E (negative wave ) » 7 1% ffmi 2= &)
) ERP i AAZAEE S ) ERP & /F 100~250ms 2 [ EE 4 —(EMY & B HEEIE B MMN o AShf
Feoy i o] LA 20 2 78R ERP > Jepibt5e[9- 1510k il % i T HL 3 78 (Fz, Cz, Pz) #fT MMN b
BTE  ABTFCER R IHERRY Cz i E TS AT It -

A T

FEWFFE RIS B SR RN 15 fir2at & a1y ERP » 30 {18 B il B & SRARURRE o3 b7 » IRHIR = RS R AR
RERHHRAL - 21T R 2 RBUREARLERDEG ) ERP ZRALLEL - IR EE SRR ERAN C2 AV
RFLI (B 13) > 7EBREH 138ms HhA —(EFHAZRY MMN E4 > 5 I BB e (8 14) {ir
A Cz BIALF 7&K HH 198ms A —BHEHE R A MMN ZE4E - MMN & AKHS 2 2RSS 2 A8y - fr
DIARGm el E RS RIMA YA LR » MMN #ig 5 8E4E -

W 13

15 ([T S BB E R CZ BT ERP ZEZ NIRRT » FrEaéf s B £ 1 (Deviation 50%)

ORI Bl 2(Deviation 40%) - B (ARG G BT S R L 3(Deviation 30%) » #EEEEREE TG B S0l

FF 4(Deviation 20% ) » &1 ELERES 2 BT BRI Y 5 (Deviation 10%)

4

—— Deviation 50%
—— Deviation 40%
— Deviation 30%
—— Deviation 20%
3 —— Deviation 10%

Potential (uV)

A
e~

1 1 | 1 1 1 | |
4
-50 0 50 100 150 200 250 300 350 400
Time (ms)

BIRE 13 JEEER S REERREATA (k2R 5 RS R AYBESRET MMN P AE 100~200ms 2
IR > R AE (R SRR R R By 20% CREBRZRIBERER 4) 1 10% (JEEEEEH
MEBEE 5) TfIHR P et IR B S RIS E R E AP AR - R R R (22 R
HHERATHEAR PR A R LR AR — B HEE - ISR e (i fm = M R A AR - IR AR EZE
AR R > FrLA ] DUS 228 RS BR A BERBU N » IP B AR AR/ NP RER

= 1 FIH T IR RS EERE R A7 Cz & MMN ZIRIER EWAIA T BEsnfiE 1 ~
PHERIEIE(ERS P<0.01 > FoRHIRIGIE-PHERBE ER > EREBETRIHIR 50%E - 15 2 0F
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i MMN AP HRIEE-3.3319uV » fEfRER S fIISHIER 40%H - 15 fir 325 HER MMN AT
PRI E-2.3318uV  FE(RZEEE S RS 30%HEE - 15 2% HE MMN S8 P RIE 2 -
3.0684uV - fE {2 HRIEHIE 20%0F > 15 (201 H3R MMN P P IRIEE-3.38650V - fEfmz=
G RIHHER 10%H > 15 A A2 [54 HE MMN R PR RIEZ-4.79261V -

%1
Cz ([T BT BB S R B B
IRER R FEIHRIE(RY) S.D.

50% -3.3319 2.0858
40% -2.3318 2.0596
30% -3.0684 24536 P<0.01
20% -3.3865 1.9236
10% -4.7926 3.1534

W 14

15 ([T ZHEE TR CZ BT ERP FE2JERHT » FREaiR 75 EiglE £ 1(Deviation 50%) » 45
EEREE 75 BB I FE 2(Deviation 40%) @ B2 A5REE 75 BTl iz FE 3(Deviation 30%) » &FEEERES 75 BRI £E
4(Deviation 20% ) - £1 EEERES 7% BT Rl FZ 5(Deviation 10%)

CZz

Deviation 50%
4 Deviation 40%
Deviation 30%
Deviation 20%
sk Deviation 10%

Potential (uV)
I

10 1 1 1 1 1 1 1 1 1 ]
50 0 50 100 150 200 250 300 350 400 450 500
Time (ms)

25 TR E RO E RS AL Cz % MMN ZiRIRSEAIH T Mgtk 2 2 5F
HIRIRIEER P<0.01 > FRHIRIEIE PHIERREZE - EREFTRIHTIR 50%F > 15 2l H
B MMN PP HRIER-3.37930V - FEfR = RIS IR 40%HF > 15 L3258 tHE MMN PR
HIRIEE-2. 7048V - FE fr 2= B RS HH R 30% > 15 iz 201 3 MMIN RGP R P RIEE -3.21284pV >
TR B R 20%0F > 15 {21 HIE MMN PR FIOHRIEE-4.9824uV - FE (RS R
B 10%0EF 15 firsz 01 3 MMN PR EERIEZ -5.9572uV -

%2
Cz (7 BT SR BB
2= RS PIRIE@Y) S.D.
50% -3.3793 1.654206
40% -2.7048 2.320693
30% -3.2128 2.396301 P <0.01
20% -4.9824 3.390106

10% -5.9572 2.700003
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