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Detecting Cognitive Load during Simultaneous Interpretation using 
EEG Phase Synchronization
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Ø 話者と通訳者が交互に話す
Ø 工場視察や表敬訪問など
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simultaneous interpreter

Ø Extreme multitasking;
speaking, listening,
memory, translation

Cognitive load
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[Cowan, 2005] [Mizuno, 2015]
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B: Grand average ERPs for L1(Russian) and L2(English)

N1(120-160ms)
P1(40-60ms)
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ASSR [ , 
2006]
A:CF-1000Hz, MF-40Hz SAM B:CF-1000Hz, MF-80Hz SAM C:1000Hz, tone-pip
(CF: -carrier frequency, MF: : -modulation frequency)
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n Auditory Steady-State Response
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Ø where f is a frequency, ch is the 
channel number, f

Ø 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

Ø each news over the three central 
electrodes (C3, Cz, and C4). ITCs 
were then averaged over the 
electrodes
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• TR; mean = 0.55�sd = 0.22�SW; mean=0.48�sd = 0.20�
• �
	 (ITC:��� < ���) �����

Shadowing

nTR (translation:
�)
nSW(Shadowing:

�������)
Ø ITC	�

TR > SW (p<0.001)
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• 5MP HL OMS - 7 B MS LC - 9PP C B H V DP HLF D DEEMO P
KMCDJ ME PHKRJ LDMRP HL DONOD HLF, -L DON P RC :JM MLD SMJ LM
N D

• M M LC 8 ORPD V: PD BM DODLBD ME RCH MO P D C  P D ODPNMLPD
ODEJDB P D KMRL ME BMFLH HSD TMO  JM C HL KMCHEHDC L A B P
8DROMPBHDLBD ODPD OB SMJ NN

• M M L - 7H KM M LC 8 ORPD V1P HK HML ME RK L
TMO JM C EOMK D RCH MO P D C  P D ODPNMLPD ODBMOCDC SH TD O AJD
DJDB OMDLBDN JMFO N P P DK CROHLF T J HLF 2OML HDOP HL RK L
LDROMPBHDLBD SMJ N

• 7 AOH 3RKN OHDP 7 DOADO 1 6HDADL J 4 .HLCDO 4 7 LF J R
LC - 0DP H V8DRO J DEEDB P ME BMFLH HSD BML OMJ JM C ML RCH MO PDJDB HSD
DL HML 8DR OMNP B MJMFH SMJ NN
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