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Analysis of selective attention processing on simultaneous interpreters
using EEG phase synchronization
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* Interpreter advantage

* Switching attention processing for SI

* 40 Hz-ASSR
- EETFIE

2020/6/14 N\ THIfe5 <=

2020@Haruko Yagura AHC-Lab, IS, NAIST



& Sciencg
N\

m @] ER - Simultaneous Interpretation (SI)

Y (N
Y NAIST® @

oo o9
>

A )

ElE3SEEN AR EER
> FEHEOFHKZFICEDLETITS > HEECBRENPKREICET
> RIFEMBRECERSELE > TIERARPERBEIMGE
> 23 TIS9RRTITS > IEREICW > WERT

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST 2




ML EERE T R /N> T —Pinterpreter advantage

% &
Y NAIST® @

FIRFBARDEEARC D & FRVCRRIEL & DEITHEBE (executive
function)?'[@ _£ 9 % [Camayd-Freixas, E., + 2011]

FIRFEIRD b L —= > 7K Y IKDEE EREBEEN L L/NA U > HILDRK
1232 < [Van de Putte, E., +2018]

RRED L RIFHERE DAL H =X LIZABOESERREEDO L —=>
JOREERZILITSE LTEREEIATVLS

D

FARDER : EEGZ AL TRERS A LR
B ERE D RtEe = E =1L

2020/6/14 N THIBEF = 2020@Haruko Yagura AHC-Lab, IS, NAIST 3




§ SCiencg

\NStj,
l//@
g o
Q@
O, N
70Guoe)®

?,
Y NAISTY &

m

H%L:
=l

Attention

EER
7]

]
75\\

-
AR

\-

4 _ — N\
o BFEZED ERK
IBEz o B EZETHE
o« MEEAL R
" \_ J

B AY 12t <
BEIND

D

\//

Attention

Native
language

[EIRFEERIC IS E R

===
= ag

ot

[Cowan,N,2000 +]- Multilingual Control

. BNEIRIE S

2020/6/14 N\ T #1

L 24 A
e+ =

E BE

TIH hE[Morels, J.,+,

NN —_—

JE E—

0 AN R E AR DR )

TE DY)

Ve ~ )
o RFEFE D 2RI

D UE

2015] - Executive function

2020@Haruko Yagura AHC-Lab, IS, NAIST




st/t‘/’@

n

|

M S| EIBEE T DOEEGEHE A R 2

% NAIST &
- ERROER  EHENICERROEEZEMOYY BANELFBHE SHEOEE, OO
=, BODELREDH
HIESH[RIFFERD
EEGIE S ITEA

S50ME<ETD2 0RDOLMEDERNEROSMNILIZA XY TORLILZAD—_FEE7 6 &b
SITHZR | SHRIDLLE D 7- 8 [CREFE % 38 £ Y] > THRE [ Kokishin, R+, 2018]

°
R R
50mMiE< FTFOD 2080 T D 1R % BHorlclie A2UT0 AN RIA—= HIEAE
=Ll B & BN BN & E=PEE =N =RCTII 81K

WA > E—BEOE VN EEA R Y R
W —METFHNE (EEG)

f\/\/ —7 0y 77H% A2 (fMRI)
FAECIRET A LEENICELASIFDF=ENTIYEF
( = selective attention) D" fREE T & ALy

=]
Z 3R
2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST




I \

W REF ok BEEERG (ASSR)

W NAISTS

. 3?% ’%'JJ%&FEW%UDEL\/\"JI/
75\'9 bﬂ%;ﬁyj—‘\é \V/EZ

: L:-JE idq ‘JIETL’C%U BIR
EAS WL EFHL NS

¢ X — /T v b ERBREE A
i IC 2R

e ASSRH 5 ;%%éﬂzﬂﬁ?l‘ﬁlﬁ
HA1E = % =138

e X—7 vy MRIEZEDE DL
fREE - SRE DO MEH S L

MAG
LOG
(dB)

100

1 0 20 30 40 50 ms
MAG
LOG
(dB) i |
-100 T T T T T 1
20 C 0 10 20 30 40 50 ms

MAG
LOG
(dB)
-100

T T T T T T T T ]

0 1 2kHz 0 10 20 30 40 50 ms

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST 6




m  SITH D A0HZ-ASSRD HEEFK I N A

U naisT &

ITCT Inter trial coherence) % 3

e 40Hz-ASSRD L EEF S 7=
RIABRIER &It (ITC © Inter-
trial coherence) % ¥ 1

s KDENZTIED /) A4 AH %
WE{TH [Zn-backzRRE

(=4 FIERE) OFPA]
St D B IR 7 HEFR

e ASSR%Z A LN THITRF D ERAL
RIc a9 5 2 &I

[Yokota+, 2015, 2017]

anterior

*
LHILH'L“IIJI[H“JIIJIIJ'LHILH'I_HI[ ﬁ
*%:p<0.01

2 3 4 5 6 7 8 9 10 1 12 13 14 15 mean

fronto-central

|Mmmmmmmmmmmmmmﬁm

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST 7




WS iTcfE (i DR A T R

Y NAISTY &

(R I (v IR
D RN K &K
0

it

—

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST



[

LL

D FHH

IRZF % REFER P OFERPY) T EULE
* [ZA0Hz-ASSR & ITCIEZA FH LN 5

\NSst;,
l/(@
Y

A
Y NAISTY &

R DB AR5 E (T LY
M 40Hz & WIEREE (K8 - BRZX 7 E) DIREDFE

ZIFIC <L
ASSRZ EFH M EEER & A I 257 L 7-ASSRDES A3l L Ty
H1-DEEDOIRENNLEL N

= \ = =] ==

EROBRGE D O IE L

XD E W RS &
BEGICELCDZEE/OTEDOY Y B ZNEAKR
HTEHRW0

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST




Il\

m j2 22

% naisT s

F5

e SIEIRIE CREEE L RIEBIREOERNTE
gEhH CEEYYEZ) ZEEGES %

» [EIFFEERE

SN DITCE = H H

2020/6/14 N\ THIfEZ &

I T

IS

0 (X—74 v FEREE) DA0Hz-ASSRH 5

2020@Haruko Yagura AHC-Lab, IS, NAIST

10



5 scieng °
)

\NStz,
ll/@
g o
N
70Guse\°

i )
Y NAISTY &

Yadis

. %Ez%ﬁ&?%

¢ %Uﬂ%&a% E%
-|mmtﬁﬁ

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST 11




& Sciengg

\nst,t‘/’
(S

i ERE

N

S S
Y NAISTY &

B 22 A\ D HARNLZ MR @ERE
! range; 46-717%. mean=53.47%x. SD =6.6
- C7 7 (AFEFREREER 1 FR0) @ 154

S5 > 0 (RAIBBROBBEMISELI L) 74
E1 v EIRERESHDELEICL S
T2 ERENEKRRICLDFRZRERIIREIEULL
STHEERIN

> EERFIICRRLEBAFORERES
“Z2EICELV AT r—LFaryEy FEBT

2020/6/14A N THIEEF & 2020@Haruko Yagura AHC-Lab, IS, NAIST

12



& Sciengg

5 —5y FBE (RRREIRE > v K —4

PHS ~ ) CRFFICIETRS 5 40Hz-ASSR

> [
Y NAIST® @

D{:_DO 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

V.10

ﬂmmu v 10
:
| Command-Click to select or deselect track.

- ° +
L w00
0

Mono, B1deHe
RUTRORE 05

A | 1.0

o N e S e s O e N e N e Y e Y e e e N e Y e S e Y e e N e N e S e Y e s e N e N e Y e Y e e e N e N e S e Y e e N e N e O e T e O s O e O e |
Sy Sy N Ry Ny Sy Sy Ny Sy Sy Sy S S R S R S S S | S R S R R S R S R S S R Ry S sy

« The auditory repetitive stimuli were 40Hz click sounds (sampling rate:
8192Hz) which consisted of a pulse width of 10ms that was repeated

every 26ms. (Yokota Y, 2017)
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« EEG devices; CGX Quick-30 Dry
EEG Headset

« Preprocessing with low data :
sampling rate : 500
bandpass filtered : 1-50Hz
ground electrode: FpZ
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> where f is a frequency, ch is the
channel number, f

> K is phases of frequency f and
electrode ch, k is a trial number, and K
is the number of trials. ITCs were
calculated for

» each news over the three central
electrodes (C3, Cz, and C4). ITCs
were then averaged over the
electrodes
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Q1: achievement for interpretation
Q2: topic field

Q3: voice speed

Q4: a comfortable voice for listening

Q5: Overall interpretation difficulty
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Button press:
NL task: report the red number.
1-, 2-, and 3-back task: report whether the

current number matches the one from N

numbers earlier in the trials. "
time

[Yokota+,2017]
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