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Abstract: In this paper, event related potential (ERP)
technology is used to identify public spatial identities and
explore the effect of semantic consistency or inconsistency on
user identification. The experimental materials are derived
from GB/T 10001 “Public Information Graphical Symbols for
Matlab13b and Statal4d are used to process
electroencephalograph (EEG) and behavioral data. It is shown
that N170, P200, N300 and N400 are induced in the cognitive
process of

Sign ”.

identification, indicating that the subjects
experience 4 stages of classification, emotional arousal,
logical judgment and semantic judgment in the process of
identifying brain cognition. The statistical results show that
the differences of N300 induced by the two conditions are
significant in the frontal top areas, and the difference in the

N400 is significant in the frontal top area, the central top area
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and the top area. N300 and N400 can be used as a neurometric
index to judge whether the identification graph is consistent

with the expected semantics.

Key words: sign design; event related potentials (ERP);
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Fig.1 Examples of GB/T 10001 “Public Information
Graphical Symbols for Sign”
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Fig.2 Experimental procedure
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Tab.1 Statistical summary of behavioral data mean

BRI} E]/ms

7y ) 2 v — 2% /0
EIER B BiE EE E#R/%
— 60 876 125 97.3

F—E 60 1032 96 86. 4
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il 22 B 3 (1=3. 31, P<C0. 001). Lh4% 2 Mtk
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Fig.4 Grand averaged waveforms and topographies in

different conditions
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Tab.2 Amplitude value ¢-test of different brain regions under two conditions

i el 5 X BT YR/ eV

BB BR/ 1V

I L Wi PR W e fE i
AR X 0.06 5. 07 0. 07 4,67 —0, 02 0. 80
Nll';(())(:s(;’\’ HR X —1.41 3. 40 —0.91 3. 14 —0. 94 0.18
WX —2.92 3.70 —2.40 4,05 —0.98 0.17
AR X 2,48 4,66 2. 64 5.15 —0, 34 0.74
Pzz%i(if:‘)w thy X 6. 10 3.75 6. 63 3.85 —1.02 0.16
WX 6. 96 3.69 7.57 3. 66 —1.25 0.11
AR X 0.10 4,94 —0,25 5.12 2.32 0.02
Nz(i%(fSN kX 5. 59 4,00 4.83 3.79 1.32 0.10
WX 6.51 3.78 6. 00 3.58 0.98 0.17
BIIX 4,66 5,55 2.06 5. 96 5,52 <0, 001
Ni%%ﬁos(;w e X. 7.19 4,86 5. 10 4,70 4,72 <0, 001
X 6.81 4,47 5. 09 4,25 4,16 <20. 001
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B 43T B S8 SCUC S A [R5 AT o i 83 X 38 i R
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1. 32, p=0. 10 FITR X (:=0. 98, p=0. 1) K IF 2 7
FAD . N400 1437 B SCIE SCUT L 1 AN 7] 2% 4
TLBIHIX (¢1=5. 52, p<<0. 001) . P X (:=4. 72,
p<<0. 001 FATAX (r=4. 16, p<T0. 001) I & 2= - #F
B3, EISCE VG R 2 B4 3000 2
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Z R B ERE, X a8 2 E R L m R 2T E A
MR R E RO EASH 28I HE
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R LW 5T KB, P200 54T 45 b B 2 Fi1- L HA L
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BRI HAE % B, P200 1y 5 g B K. SR, 43¢
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R TR B4R I N 2 75 IR A, B3 2 S
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KM X ] BB P200 WA B £ R EERA.
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BRI N300 BEIE i 5 18 B WA 6. A3
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— 5.

5 #Fit

(1) FLBE 43200 T8 B Bk AR IR X
B B S S AR PR RSO AE 43 28 0 T, 78 g A o
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(2) TEAMN B FEE R LR, &7 4
P55 A PR 15 25 S0, 5 A 1 P200 , iz 8 K /N i
B IEME S SRR 4.

(3) BHEAUHIBTE B, B EA—FUN, B A K
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