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Event-related potential study of emotion on cognitive processing of ambiguous figure

LIN Jin"?, HE Sheng-xi’, YIN Wen-gang'*
1. Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Bei-
jing 100101, China; 3. Shenzhen Family Planning Center, Shenzhen 518036, China

Abstract: Objective To discuss on the impact of different emotions on ambiguous figure processing by using event-related
potential (ERP) technology. Methods The success-failure manipulation was used to induce different emotions. The changes
of brain electric activity affected by the ambiguous figure processing were observed. Results The ERPs components (N140,
N200, P300, N400) produced by stimuli were significant. The latency of N140, N200 in negative emotion group was
significantly delayed, and the amplitude significantly decreased. The amplitude of P300 in negative and neutral emotion
groups was significantly larger than that in positive emotion group. The latency of N400 in negative emotion group was
significantly longer than that in neutral emotion group, and the amplitude in negative and neutral emotion groups was
significantly greater than that in positive emotion group. Conclusion In the ambiguous cognition processing, N140 and
N200 may reflect the perception of ambiguous physical stimuli, while P300 and N400 may reflect the process of ambiguous
figure naming and the conversion of meaning. The latency of N140, N200 in negative emotion state is significantly delayed,
and the amplitude significantly reduces, which indicates that the negative emotion may induce the state of suppression and
lower level of brain activity. The amplitudes of P300 and N400 are significantly greater, which may be due to high approach
motivational effects of the task. Participants invest more psychological resource in the task, and the negative emotion
increases the activation level.
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Fig.1 Some ambiguous figures used in experiment
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Fig.2 Schematic diagram of experimental process
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Tab.1 Location, mean latency and mean amplitude of components (Mean+SE)
Negative emotion group Positive emotion group Neutral emotion group
Component  Location
Latency/ms Amplitude/puV Latency/ms Amplitude/pnV Latency/ms Amplitude/pV
N140 Fpz 162.17+4.65 -7.94+1.29 151.86+5.22 -9.83+1.56 145.70+3.87 -13.43+£1.90
Fz 158.13+£7.32 -7.60+1.08 147.57£7.05 -9.99+1.61 141.26+3.47 -10.12+0.74
CPz 128.17+5.30 -0.62+1.37 132.81+5.34 -5.14+1.13 139.43+4.32 -4.93+1.36
N200 CPz 205.46+5.18 -3.99+1.43 207.38+5.91 -8.44+1.20 195.57+5.66 -7.64+1.71
Pz 209.00£6.22 5.30+1.33 207.33+7.27 -0.19+1.22 188.00+7.50 2.67+2.11
Oz 210.50+6.24 9.41+1.50 216.76+8.58 12.38+1.66 194.09+7.38 12.79+1.62
P300 Fpz 214.75+7.74 -6.53+1.03 233.81+9.43 -5.42+1.40 222.61+5.89 -7.82+1.32
Fz 202.46+9.95 -6.22+1.04 206.00+12.58 -7.59+1.37 226.04+8.95 -6.82+1.36
CPz 284.58+9.67 0.67+1.47 276.57+7.47 -5.57+1.11 275.91+9.78 -2.78+1.77
Pz 268.42+11.60 9.09+1.96 283.95+£12.99 2.49+1.28 278.74+10.50 7.7442.00
Oz 268.46+12.34 11.92+1.74 245.14+10.56 12.00+1.73 261.39+9.46 14.27+1.75
N400 Fpz 396.04+11.08 -14.30+1.38 370.62+15.12  -10.34+1.45 346.39+11.35 -11.65+1.13
Fz 368.08+12.44 -16.55+1.74 356.33+14.82  -12.48+1.27 369.83+15.98 -13.49+1.14
CPz 393.08+10.78 -4.66+1.85 369.29+10.39 -7.57£1.10 385.09+11.37 -8.73+1.87
RN BRIZ— T ANOVA T RIZ L LU, B8R 7R . B, 78 Fpz sf M Fz A5, SRV 26 4L A N40O iR 24

N140 ) 7 AR 1 78 Fpz 5 04 21 18] %40 & % (F=
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Fig.3 General average waveform of each event-related potential point in different emotion states (X—axis: #/ms; Y-axis: Voltage/nV)
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