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Effects of high pass filter settings on P300 waveform
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Abstract

The present study is a partial extension of the Duncan-Johnson and Donchin (1979) and Soskins, Rosenfeld, and
Niendam (2001) studies that found some effects of high pass filter (HPF) setting on P300 waveform. EEGs were
recorded while the subjects performed a visual three-stimulus oddball task, and the Fz and Pz EEG signals were
passed through 0.01 Hz, 0.3 Hz, and 1.0 Hz HPFs. P300 amplitudes at Fz and Pz were reduced at 1.0 Hz HPF
compared to 0.01 Hz and 0.3 Hz HPFs. The negative peaks post P300 at Fz and Pz were not observed at 0.01 Hz
HPF, but observed at 0.3 Hz and 1.0 Hz HPFs. The combination of 0.3 Hz HPF and peak-to-peak P300 measures
was more useful than that of 0.01 Hz, 0.3 Hz, or 1.0 Hz HPF and baseline-to-peak P300 measures to discriminate
between non-target and standard stimuli. The peak-to-peak P300 measures were more useful than the baseline-to-
peak P300 measures at 1.0 Hz HPF setting.
Keywords : ERP, P300, high pass filter, three-stimulus oddball task, concealed information test
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] 3} (electroencephalography: EEG)E ZA & uj tjj x|
o] AABAE GFol 7]18HA] &= F(noise)S A7
at7] 98t F 7HA S/ old®E L FEE ARESH
E]r. Els 7]'7‘]1:‘ AT Aids A7) 918k ARS8t
= 19%3ZE(high pass filter: HPF)o]il, ThE 3k
7?*]% AT As AAE] flsk 49“0}* A
5372 E(low pass filter: LPF)o|t}. &} HPF+=
AFA 3 A 9] (event-related potential: ERP)] 3138
YPA1713L, ERP Ao A7]9F FAAAE WA
o, 21-F2 9l A H(artifactual peaks)S THEOE = 9l
THLuck, 2005).
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2hal sk, P300 7MY Wel ATE Al 9= ERP
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Tl e T4 A H]) 2 (http://www. nss.kr), T
n)tjo] o] &<z =] 2 W] o] ~(http:// www.dbpia.co. kr)
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0.5~1.0Hz®] HPFE AR&-3F =<0 83 S131th 0.05Hz
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o] 2 THDuncan-Johnson & Donchin, 1979; Soskins,
Rosenfeld, & Niendam, 2001). Duncan-Johnson®} Donchin
(19792 ©@&gt =8 #Al(oddball task)E ©]-8-3
AN Wshe] AFAHEL AR B A
(time constant)”} ERP9] 38 ol n]x|= S 23}
A=, AES 0.1, 03, 1.0, 2 10.0s(HPF= 35}
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Aoz ddx ¢=u|(Johnson, 1986), L8 A
M AARIEZE tod A sAel dEE 2=l F
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= H-A M (peak-to-peak) WHE= AFEHT}E 7]
A e A=A el A9 gk P3002] %19
7] zol & P300 S YA = AMEShH, H-AH W
2 P3009] 9%k} P300 o] %ol YEGE H-4 A

AL gk 7ke] 2polE P300 SH X =2 AREIITE
Soskins 5-(2001)°] P300 CITZ o] &3lo] 2¥3l 24
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A4S Btk v @ EE BA S o] &3 AF
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oS WA e Ao R YER e, P300 o] %ol LhE
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A zpolol] & 7] E A HsheE AR LERTEH

Soskins 5(2001)2 0.3Hz HPFZ A&-3F 7o 1}
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o] HA o] B3 AX A9 A9} #HH o]
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HubE S48 98] Ag/AgCl

Ass A
10-20 A Aol we} Fz9} Cz, Pzoll F-238l9 o, F%
AEel AdAE d=58 FFste] 7EAFo 2 AHEst
Aom, ojmte] HAHMFE FAsATh ks
= kel s 7]% 7] flste] 9% = 9} ofgel
A=S Fz5ke] of E(electrooculogram EOG)E &

Attt Fzo} Pz AEE Grass Model 12 53%7]
(Grass Instruments, Quincy, MA, USA)E A}-&35}o], A
7HA F52 199532 E(0.01Hz, 0.3Hz, 1.0Hz)Z ]
A FH oM, Cze 2353 0.01Hz HPEY AF&-3F)

Fz9} Cz, Pz9] 21%= R 30Hz LPFE AR&3te] 1
T AES AIAHT AR AA e et
$9] 715 SuperLab 4.0(Cedrus Corporation, San
Pedro, CA, USA)S °]&-3tith. 24 °1 ey 5, =9
E A5AA A 100msE EE3te] F 1100ms= -3t
S vrol BAO AbgEglon, EOG7F 75V E
= Al FAOA ALty BxASI v SR

EEAT] ANY AL NFOE AP
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3 P300 FEE 7| A A =
d4-44 o‘?é-% ARgsto] Z7 891 e., P300
o] 4 A= 7 S48
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Aelgk kel Aol & P3009] WF o= Aoty 7|4
o] A5k A=AAA 100ms T-3Fe] 9] gk
< AHgskslen, P300°] A9 A= AlAL 5 300ms
o A 700ms Atololl 100ms —F3+e] Hitgho] 71 &2
e AR&sklem, P300 o] A g Hele=
P300°] el o] o] 100ms T3] Hitzkol M
2o zHS ALt HES A 7S zp=o] AAE F
HE REgHEo] A 77hA] o] AlRhew A olstelt

Al 7FAl HPFOl| wheba] P300 =4 X7} dabx]=4],

TE]al B E RS EFEA] P300 S8 A7t TtHE
A HAzstrl skl WHESA 0 W A (repeated

measure ANOVA)S G35} o, #x}o] A-f-=7} 1
Bt} & Z%ol= Greenhouse-Geisere] Tz A A
T e5 o835t WA FES AFESIATE JHQIE R
Al A= EEAbS ko] P300 A7 AR o
& SAA FASES At feko
o]%{g],oﬂ oﬁ(cﬂ;q/u 5]._|Q'_§_ H
Faf, =71$, 2008 #aL), 71 A A A P300 =4 2] 9
474-74% P300 Zé Al 24zl el askelnh
Avto g H]EJX}:LJJr Ry =

3.1. #SH33t ERP

E3pAb=o] gk et GRESAIZRS 575ms(SD=
91ms), H & Ao digh Hr AWH-EA S 508ms
(SD=113ms), E=Ab=ol sk Pt H-gA| >
446ms(SD=64ms) 3} o.M, H3xAF=ol| ojg F AHut
S8L 74% Tk

APFARZHE AFEHE it ERP7F <17 1>9
AR = o] k. A A o2 HxA=T B EEAF
gk P300 71Fo] Al thgk P300 ¥ K} 7
Kol Pze] P300 %Eo] Fz2] P300 MEHU} 7 H
Itk HPFE] ghol S7hskell whet P300 71%-o] FhAa)
= Ao HolW, 0.01Hz HPFE A}-83 A=
P300 o] 9] §-% o] #zu|A| eEekA|Wh 0.3Hz2t
1.0Hz HPF& A-8-80-S woll+= P300 o] %< 4 44
o] FBIetAl e
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32. 7IMMd-HE P300 &=

HPF ¥ =2 7] ;q;ﬂ ;<4 x% P300 * :._|L_oﬂ 74].0]7} o]::;q
As3t7] fste], A=91X(Fz, P2)et A=+3(33E4k
, Bl =% 2= 52+, HPF(0.01Hz, 0.3Hz, 1.0Hz)

EYRclos 3 AU ESGUTFEA S HAIE
th A=9121] FEA7L ol st HI(F(1,7)=34.334,
01, AP=777), Pz&] 714 A1-A 7 P300 %1Z-0] Fz2

Bty A Yebyth AER3e FERE fos)
A E=H|(F(2,14)=11.338, p<.001, Ar’=.618), Bonferroni
45 A&e s ady SS9 AlEEa=
o] 71#2-2 7 P300 WFo] xFA=] ghEth & A
© 2 eIt HPF] Fa s 72 8t =ul(FQ2,14)=
18.039, p<.001, Ar*=720), 0.01Hz®} 0.3HzS|] HPF=
AFE-3E W) 7} 1.0HzS] HPFE A&-3 wjw o} 7] #4-4
A P300 FZo] & Ao R e

A5AA e A5/ olddsAEaR7t F9
39 = H(F(2,14)=11.037, p<.01, A’=612), FzollA&=
H 5 Ao sk P300 1 Zo] HExat=rel digh 3
woh 2 Zgo] JAW whA, pzol M= v T A=
A=l digk P300 %1Fo] frAFskSiT HPFoF
A9 S A-EEHTE {8 = HI(F(2,14)=9.575,
p<01, A?=578), .01Hz HPF= AI-&3t9 S Z$oll=
Fz} Pz 7He] P300 %1%-o] Z}o]& HRl WHH, 0.3Hze}
1.0Hz HPFE AR&3F 7 9-olli= Fz9} Pz 7+<] P300 %1
Fo] & ztolE Kol Fdrh HPFSF A5-F3 7 4
SALFHR7L o)kl = I(F(4,28)=8.257, p<.01, A’
=541), 0.01Hz%} 0.3Hz HPFZ A{3F Aol 23

A= ¥ = gAY P300 WEo] EEAF2] P300
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U SEE kol P300o mEo| ojxE & 183

=
Epol 7t A eFSkTh
s E s
2131 = HI(F(4,28)=5.148, p<.01, Ar?=425), Fzoll A
= AFFE0 71A8-44 P300 AZ=to]7b 0.01Hz
HPF$} 0.3Hz HPFolA B]S=atd A vt Pzoll A= A=
7t 7144-4% P300 1 Z=ko]7F 0.01Hz HPFY
w7} 0.3Hz HPFY wjw o} 2 H&ko] AJTHH 2).

HPFell w& P300 z1%9] ®Wsto] 7iAx7F h=A
golslr] 93ked, 0.01Hz9} 0.3Hz, 1.0Hz HPFol A 2]
P300 WEZF AAATE A=A 0.01Hz HPFe}
0.3Hz HPFolA<] P300 %3+ 232 91(p<.001),
0.3Hz HPF¢} 1.0Hz HPFolA1¢] P300 XE3+ Avhe
90(p<.001), .01Hz HPF<} 1.0HPFol A ¢] P300 71 Z7F
ATHE 76(p<.001)0. 2 HPFo] wh2 P300 o] w3}
N A= A e HOE e

15 RN pye=1

My =E2gx=2

mtt e

01Hz 1.0Hz {01Hz E 1.0Hz
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o w o ©

Fz Pz

7 2 7IMM-RE P00 AE
3.3. ¥H-FH P30 =

A7 P300 ZZFo Zpo]7b A=A A
%—6}71 %’46 04, A=9 X (Fz, Pz)ot A=+ (H 34

+#}=), HPF(0.01Hz, 0.3Hz, 1.0Hz)

ls J%@-E&ﬂtﬂaﬁﬁ )H_O_ /u/\] o]_
%t} .01Hz HPF ZZo| A+ P300 o] %o K2 A
o] ¥EEA &= AG7F Byl wel,
P300 XF&Z thilste] 714 4- A5 WES ARESER
ot A=99219 FEAVE T8 =HI(F(1,7)=36.256,
p<.001, A=838), Pzl AH-AH P300 WZo] Fz2|
g Ao ASrde FEAE Fosil=d
(F(2,14)=12.595, p<.001, Ap*=643), tFH| 223} =
FASI BEEA=] AA-AA P300 WFo] EE
A9 Rk 2 Aoz yEhylth HPFe Fa3 e
H o] A THF(2,14)=23.030, p<.001, An’=.767). 0.3Hz
o] HPFE A& w7} 0.01Hz } 1.0Hz2] HPFE A&

3447
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ASAA e A5/ oldds gt o
A= HI(F(2,14)=6.238, p<.05, A?=471), Fzollx+=
Hl =20 tigk P300 7o) Hpabsel] thd A
wop 2 Aol AW WA, Pzol A= v E A
A=) digk P300 Zo] FAFsElth HPFSF %
=929 Ao A-gart ol sk A= ul(F(2,14)=8.443,
p<.0l, Ar*=547), 0.01HzZ} 1.0Hz HPFZ A}ﬁé}‘ﬁi%

$-oll= Fzo} Pz 7+H9] P300 R Fo] zfol& HQI W
H, 3Hz HPFE A& 7459l Fze Pz 1] P300
2ol 5 HolA| eFoktt. HPFeF A=/ 1t
AeAgade FosdEdI(F4,28)=6.272, p<.05,
Aif=473), W B EAZT} TFEA 7 P300 FE o)
7} 0.01Hz®} 1.0Hz HPFE A}&3 Z<9-Hrth 0.3Hz
HPFE AR&-3F 7o ©f 2 3ol AT

AF99xeF 2A=+3, HPFO| A9 sa8a79e
FAANCE 35 =HI(F(4,28)=7.303, p 01, An
=511), Fzol 4|+ 0.3Hz HPFZ A}-8-3F 7ol ==
7 P300 =L7] x}o]7} TFE HPFE AFR3F 7% HD}
o & Aol JAdE WHH| Pzoll A= 0.01Hz9} 0.3Hz
HPFS AH&3 7:1%7} 1.0Hz¢] HPFE AH&-3F 791

th AR 7E P300 27] 2pol7h o] 2 Aol U
th2d 3).
15 H2grs
uVu Bu=axs
Ua=x=

1 T |

01Hz 3Hz 1.0Hz 01Hz 3Hz 10Hz

Fz Pz

T2 3 FE-TE P30

™
Il

3.4. P300 o[ %2 £ FH

d

HPF ®2 P300 °]F-2] -2 4 Zd9)gkel 2Fo]7h
A=A AFs7] flste], A=A (Fz, P29t A5F3
(32, A1EEAE, EFA), HPF(0.3Hz, l.OHz)

=gwolo R 3 AUl =AW erAe AAE
21th. 0.01Hz HPFE A-8-31S o
Au 2] e A97F k7] widel BAA Al st
Ak A=A FEHT oA =HI(F(1,7)=18.154,
p<01, A’=722), Pz¢] P300 ©]% F-7 A o] Fz¢]

i

o= 25 Aol

4 Aing o Aok A553e FEIE Fodt
A EHI(F(2,14)=9.496, p<.01, Ar’=576), th%H| 4}
H| 2 21=9] P300 o] % 4 A7 o] ﬁ-’FZ]—:L.J 7r

Bt o & Ao 2 Ytk HPFO Fa 3= 95t
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