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A} site: www.scopus.com

A

- title, abstract, keyword

v OREFE T & skin conductance, SCL, GSR, Galvanic Skin Response,
Electrodermal activity, EDA

v QIX| &3S} 23 Cognitive workload, cognitive overload, cognitive demand, cognitive
state. cognitive status, mental load, mental workload, mental status, stress state,

stress recognition, levels of cognitive, stages of cognitive processing

TITLE-ABS-KEY ( ( "Skin Conductance" OR "Galvanic skin response" OR gsr OR
"Electrodermal activity" OR eda ) AND (workload OR ( ( cognitive OR mental OR
stress ) AND (load OR demand OR state)))) AND (LIMIT-TO ( PUBYEAR,
2020 ) OR LIMIT-TO (PUBYEAR, 2019 ) OR LIMIT-TO ( PUBYEAR, 2018 ) OR
LIMIT-TO (PUBYEAR, 2017 ) OR LIMIT-TO (PUBYEAR, 2016 ) OR LIMIT-TO
(PUBYEAR, 2015 OR LIMIT-TO (PUBYEAR, 2014 ) OR LIMIT-TO ( PUBYEAR,
2013 ) OR LIMIT-TO (PUBYEAR, 2012 ) OR LIMIT-TO ( PUBYEAR, 2011)) AND
(LIMIT-TO ( DOCTYPE, "ar") OR LIMIT-TO ( DOCTYPE, "re") OR LIMIT-TO
(DOCTYPE, "ch")) AND (LIMIT-TO ( SUBJAREA, "PSYC") OR LIMIT-TO
(SUBJAREA, "COMP") OR LIMIT-TO ( SUBJAREA, "NEUR") OR LIMIT-TO
(SUBJAREA, "ENGI") OR LIMIT-TO ( SUBJAREA, "SOCI"))
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Author(s) Source
1 |Visnovcovaetal.| 2016 The complexity of electrodermal activity is altered in mental cognitive Com_pyters in Biology and o
stressors Medicine
2 | Ghadervan et al 2016 An efficient automatic workload estimation method based on electrodermal | international Journal of A
ry ’ activity using pattern classifier combinations Psychophysiology c
3 [ Al abdi et al. 2018 | Objective detection of chronic stress using physiological parameters g%%f%ﬁigg)'og'cal Engineering A
4 |Reimer et al. 2011 Th_e |mpact_ of cognitive wo'rkload' on ph'ysm'loglcal arousal in young adult Ereonies o
drivers: a field study and simulation validation
5 |Liuetal. 2018 |Psychological stress level detection based on electrodermal activity Behavioural Brain Research A
6 |Kaiiwara 2014 Evaluation of driver’s mental workload by facial temperature and International Journal of AR
J electrodermal activity under simulated driving conditions Automotive Technology °
7 | Wulvik et al. 2019 Investlgafung thg relationship betweer_l menta_l sta_te (wo_rkload and affect) Cagiiiva, Ty & i Ao
and physiology in a control room setting (ship bridge simulator)
. Kohonen neural network stress detection using only electrodermal activity | Advances in Electrical and AL
14 |Bornoiu et al. 2014 features Computer Engineering °

sy Ergonomic Design
Technology Lab




Mg Aozt

A &0kt 4 ~58FH (M =33.8, SD = 28.6, age 10~30CH)2 2 C}QF
HAEHOA 2 7|E

v DEHEE0 G2 0|X[= Mear e 21 Xhvisnoveova et al., 2016; Ghaderyan et al., 2016)
v QIX| &5t BIH7t 7ttt 4 21X 3= 2/ Xl abdi et al., 2018; Wiberg et al., 2015)

7 |9l S5 M F L SH 3 X (Al abdi et al., 2018; Ghaderyan et al., 2016; Wiberg et al. 2015)
Participant Age
Author (year) Total Male Female (mga”)
Visnovcova et al. (2016) 50 25 25 23.33
Ghaderyan et al. (2016) 35 12 23 24
Abdi et al. (2018) 58 26 32 21.52
Reimer et al. (2011) 26 - - 23.9
Kajiwara (2014) 4 4 0 22
Woulvik et al. (2019) 31 18 13 24
Ghaderyan et al. (2018) 35 12 23 24
Xu et al. (2015) 44 44 - 28.6 i Kl

way Lab




O DENMEEE £35l= &H| = sensor, encoder, softwareE &

o
v Sensor: I| 20| ™M=0| &L D ENMEEE F7H
x

Of>

v Encoder: sensor2 £ MEHEE M E 7| ESI1 softwareE M= ™

v Software: HYLS ASE A|ZHOE Ho{FD A Ha| L 24

Sensor Encoder Software

‘émm.gmmmmm Client: Sample, Physiology. Screen: Rep - Phys profie - Line grophs - 1 men.scr
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Q Skin conductanceS SEot1, QX250 2, HrE L0t 7| 2|5 F2HH
d71E 0|8o7 | = &
Author (year) Skin conductance Skin potential Pupil diameter HR Skin temperature Subjective
Visnovcova et al. (2016) @)
Ghaderyan et al. (2016) O O o]
Abdi et al. (2018) @)
Reimer et al. (2011) O O O @)
Liu et al. (2018) O )
Kajiwara (2014) O @] O O
Woulvik et al. (2019) o
Bornoiu et al. (2014) O
Ghaderyan et al. (2018) @)
Xu et al. (2015) O 0]
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O Skin conductance response (SCR)

v QIX| &3t &4 Hal 5 A=00 ofsl Hatkl= IR £

0x

v 40| 24517 HatE
O Skin conductance level (SCL)
v QIF A=t 2hA| §0| Mk Ql e FEfO| o5l Hatk|= DR EE Sd

v 0| =8| HetE

Peak

=}

——— SCR

EDA amplitude (uS)

o
i

SCL

00:00 00:30 01:00 01:30
Time (mm:ss)
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0 SCRI} SCLS 7|EIO2 TXH QIX| 83} Byl B3 EMEE AS 24 HE

Skin . . Sum of SCR Maximum
Skin Mean skin Number of : .
Measure Cﬁ'gg:gtnasnece conductance conductance SCR Z&n nr]):)l::ll::g: ;’ﬂrﬁt;f(gn:z:g
(SCR) level (SCL) (Global mean) (nSCR) Sum) Max)
oAl S X2 EX o| A X I X|C
xl__lLEQEHl-l-OI-l-Q rl'l AE|_6|:-II X|'9| th _Iholdé SCR AOI-EH 9' |xE:LI:Ig I-I:I I-l-OFlgH
o] LEHEE | mure o Ay £33t SCRO i o] IEHEE
5} T4 = 5}
“ Fha_“" 2&2 §o|
Of| Al I 3
E3d 77t Z etk T E=Ees PNl Ed #7t Ed F#1t EX x}2 9l
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Literature Review: Summary

O =2 ZALLHES HIE2 2 JHHAZF A8 Al AX[F5HE E 7S protocol
H

T Contents
’.‘a"ﬂ |*=||'0:le' . Mg s Xt
- HA X 53 28X}
1) Sensor
A FH| 2) Encoder
3) Software
u ExE 2 o] A o
4y HEES=LEE
» Task 0|2|9| X}= X}t
»  OIX|ESI ™I T2 AL = AT
oI x| H5 ITI'.ol'lT &= A
o 7} *—]'E 1)  Skin conductance
2) FEH HI|
RS = SCR, SCL, Mean skin conductance, Number of SCR, Sum of SCR amplitudes, Maximum value
= -4
e 4 HE of phasic activity
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0 "7t &H|
v' Sensor: SA9309 (Thought Technology Ltd., Canada)

v" Encoder: FlexComp Infiniti (Thought Technology Ltd., Canada)
v’ Software: Biograph Infiniti 5.1.2 (Thought Technology Ltd., Canada)

Q MM 825 Al D ZgAe] B AME Xt SX]|2| 2R Otc|of £

e
O MM SAHE 01X O 4] TR Y| FZH|M HEXHo 2 £

(@ Reviewing mode. Open Display session. Client: Sampla, Physiology. Screen Rep - Phys profile - Line graphs - 1 mon.scr =E x|
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714 Al AL Task: HHO| = o

A EAR 2172 1A ZE 2-H0IY FE (X task &, TF A2l (X7t CtE)
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IO M AL Task: HO| = E

Q Espresso Lungo 27H245)2 &&= 3THA|, & 3THA|, 2= 1EHA 2 AH5I0 ==
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"™ 7} Protocol

— n x e e . -
QO Aol MM X} S Fo|Abd0| M3l script M-S
- | -
O Hu HM 3 HE 7|5 2F
S oH = = H O] ©
O MY Y 5 4N 25 29 2 X
a g M opE =3t
x —
a =43 AIZE: 302/2
2 min 1 min 0.5min 3 min
Instruction . o o
& Sensor Baseline ~ Task %7  Recovery  Task T—;;f Recovery = Task T—;;f Recovery
attachment
Skin .
Continuous
conductance
ToE EIt ® ° °
e TUZNstn 3
44 iz zain P i B




1x

Protocol

HI

U Preprocessing
v" Low-pass filtering
v Down-sampling (¥ & 256 Hz > 32HzZ &N &)
O Feature extraction
v Ledalab codeE 2-25}0{ Continuous Decomposition Analysis(CDA)
v 67HX| O RHEE A Wy I
O Statistical analysis
v Ztask O A 2N EOF 2R O REHEE MO Halt #EEHA EE

v Task HO|EO| MHE FIE W7 AN DRHEE HEQ| A ot

Processing Feature extraction Statistical analysis
OeEdE: - BR L EREA S
N 4 Filtering =) CDA m) - Task HO[=0| 2  mmp Result

Z3p Tt
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OEMELE M 2M AN ()2

O nSCR2| 8% HO|k= o}, S0 H[al &oA S7Iot= 8
O Amplitude Sum2| &% 0| S, S0 H|sl &0A 57

Q HO|=0f & Hel7} LIEILEX] b5

nSCR Amplitude Sum SCR
(n=6) (n=6) (n=6)
1.00 0.30 0.02
0.60 019 0.01
0.80 0.25 0.16 0.02
0.50 0.20 0.15 : 0.01
0.60 T 0.01 -
0.15 0.01 +
0.20
- | o1 0.01
0.00 0.00 0.00
ko B2E ofz{z = BE Y = BE YE
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O Phasic Max2| 2% Task LtO| £ 0f 2} S7}5t= 4t
O Tonicl| A% Task LHO| =0 2} ZEASH= A%

O Global Mean2| 4% 0| & o}0f H|off &AM Zadt= B

T

Phasic Max Tonic Global Mean
(n=6) 020 (n=6) (n=6)
1.00 . 0.14 0.35
————"0.63 T w o 0.25
0.80 . T 0.15 ~ :
- 0.49 Seao 0.25
0.60 0-;“ - 0.10 0.03 ~y 0.20
0.40 0.05 | 0.01 0.15
m L o
0.20 0.00 ! 0.05
0.00 -0.05 0.00
72 HE oz 2 HE oA HE oze
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Q DBdMEcE 7|9te 2 o QIX| 238} H I} protocol H &
v QIX|&5t BIIE flot FR n|fHEE HE S HEE Fd =0
v 718 MBS e ez of QIX| 25t "ot et FE =
Q 7™ M S FHO Mo QX[ £ o7t A &AM ZHat
v FEH = 342 Mot EE 250 A task O] =0 2} F7t5ts A ot
v OBEMEE ME0| 42 SCR, Phasic Maxe task SHO| 20 2} S7t8H= Aef oot

v nSCR, Amplitude Sum, Tonic, Global Mean< task t0| =0 [}2 ZH gk 0]
ZHSHA EB{LIX| 2S

DEME T 7|H Task 0| =0f [HE
OIX| 3} Bt & Phasic Max d&d
, - (n=86)
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