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Abstract

This study aims to analyze using RQA(Recurrence Quantification Analysis) about difference of electroencephalogram
between inattention and attention among nonlinear methods for school age children who need attention. The experiments
were conducted by 21 healthy subjects(12 males and 9 females). Inattention state is 500msec before the beginning of the
auditory stimuli, attention state is 500msec after the beginning of auditory stimuli. The results of RQA parameters are
greater in attention state than inattention state. It showed a statistically difference(p <0.05). According to two states,
auditory evoked potentials are displayed RP and CRP in diagram form to confirm nonlinear characteristics and The brain
dynamics in the attention is more complex than the inattention. It is feasible that the RQA can be useful for the
analysis of complex brain dynamics associated during auditory attentional task.
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Figure 1. Amplitude of Theta wave in inattention and
attention
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Table 1. Difference of amplitude of Theta between Inattention
and attention

Mean Value | Standard Error t-Value Pr> |t]

0.0013 0.0007 2.04 0.0419

j&

RR

NRT,
[BTASS =4

1:41 °ﬂ st =HetuE
039 xpo)7}

inattention
attention

r“w‘

VA

VI

/WN f

/
N /‘/—

L L
10 20

L L
30 40
number of stimuli

(a) RR

L L L
50 60 70

inattention

attention A

L L
30 40
number of stimuli

(b) DET

L L L
50 60 70



ital
of¥

inattention

34 attention

. . . . . . .
10 20 30 40 50 60 70
number of stimuli

(c) LAM
T
31 T T T T
inattention
attention ‘J\A
s " 8
I\
Aol Y
2 N\ 1
) [\ VA
N AV
= — — N
1\ \ Y \ [
O i
il \\ /f/ ﬁ/\ﬁ 1
26 \ ~
/A A~ ,/ﬁj
25 . . . . . . .
10 20 30 40 50 60 70
number of stimuli
() TT
ENTR
4.9
inattention
attention
4.8F
4.7 A A |
JAUVAN A . )
/ \
46) \/ NAVANA \ "\ 1
6 VNV X W\
MY ! /
L/ i
45p «\\\ “"‘fﬁ I VAN
W
i M //\ i
ol AR ]
4.2 \/

L L L L L L L
10 20 30 40 50 60 70
number of stimuli

(e) ENTR

Figure 2. Difference of RQA parameters between
inattention and attention

Table 2. Difference of RQA parameters between Inattention
and attention

Inattention Attention t p-value
RR | 8.5809 | 1.9077 | 9.4103 | 2.8139 | 2.06 | 0.0430
DET [40.0351 | 7.0581 |42.6475| 6.8033 | 2.45 | 0.0168
LAM |25.5022 | 13.7513 | 31.1548 | 12.6135| 2.75 | 0.0077
TT |26.7000 | 0.8359 |28.0987| 0.7988 | 2.49 | 0.0150
ENTR | 4.4519 | 0.3051 | 4.5855 | 0.3226 | 2.86 | 0.0055
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Figure 3. The RP and CRP of single trial stimulus interval
for inattentional state (500msec before the auditory target)
and attentional state (500msec after the auditory target)
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