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1. R¥ &

% (fatigue) &% * W P RAHFN o ¥ o AR
T e AR A - ey R (tiredness) ARR o B H T E A (2014) B F 2
AL UMATRE N G- a3 TR R Bt A M) RE o 2
€ EAA 2 A GRIRDEI o AR P E F TR F TG RS EX
% 7_%& (Brown, 1994) -

2. RF AHEE

¥V s 25 LR Y (physical fatigue) 2 H A R ¥
(mental fatigue) o £ 8 E & W2 miFopHh L% 4 > T7 g+ 28
Bp ek R 0 B PR R LR FILE R PERG L
FAHRF L HHE LGS ~REFEIENS T F o AR
Ao pl o A F SLFIE ¥ PR OBCEY (sleep pattern) hd £ & ¢ A 5
4= (Lavidor et al., 2003) o gt ¢k » g 3 7= 7 & = pER AP M R ¥ (sleep-
related fatigue) ~ A & | = 754p B & % (active task-related fatigue) > 12
oA B ) E 33 4p MR ¥ (passive task-related fatigue)(Desmond &
Hancock, 2001; Wascher et al., 2016) -

22&#%&
T Nﬁﬁfﬁmh?&‘ﬂp\ PEFLE‘,%E" ¥ 3 R4, 1Y

B
RPN R SRR ARRE 2R o



1. :¥Eﬁi%

¥ % ® (fatigue driving £ drowsy driving 2 sleep-deprived
driving) > ~ fLITHA RF ER > x5 (1) & = H,Ffﬁén B AT 8 /)
Q) aREFE e ERAMS h1 T E R N (3) FIRER T
i%ﬁﬁ%ﬁ%ﬁm&@ﬁ’aﬁﬁﬁ&ﬁﬁui%?%ii%ﬁ’

TRt Brr kg (Lietal., 2018) -

2. RPp PRI ERRR
RBHEZ A B R P HRARD A AR YR

BLAAERIBETRFZ - c FPEEFERBAS A SR

YRS BRAVLE L 010 8 RILE &L 20% (F2 G

%, 2014) -
g 2017 & % WR 7 B2 % > ¢ 725 (National Highway
Traffic Safety Administration, NHTSA) enfz 3+ » 2 ® .75 9.1 § #

FERAET > EAAE 800 4 = ~5F A £ (NHTSA, 2017) - #
BH= 2% > € (Governors Highway Safety Association, GHSA)
2016 & st Ao R F B R AT S MBI A FE 1,090 fE
(GHSA, 2016) - % R & 7P 4 £ € (National Sleep Foundation, NSF)
2007 A BN BEABPER A GF S0%e4 AR B PR
FIRF @K 20%0E B A CRIUE % 8 FpEF 7 (NSF, 2007) - £ K
AP E L% 27 & € (AAA Foundation for Traffic Safety) & 3+ »
AEFRFE SR A T EHBFE328F 25 AL A 3B
ko BP s e A st 6,400 A 0 X G A i 109 § A (Tefft, 2014) -

Y- A RER AL G TS ’ba;ﬂ'm I i

g i 8.8.9%-9.5% 0 R M3 1%-2%% 2137 % (Owens et al.,
2018) » Bk ¥ KR ¥ B P MR o



3. RFEm B LTS
B BT G d B o do B A pEM 5% (undiagnosed sleep
disorder) ~ PEMR # &_(sleep deprivation) » & £ fEPF B AZ 4 18 ] P o1
5142 (Wheaton et al., 2014) - # J2 p¥4& (circadian rhythm) ~ JFp# -~ 4+
FRREERBEFS o AP B F RO R TR
Npe it B PR EPEE TASEMA ] g @
FEPER ~ AL TR BR SRR E AT S - A g RT 27
3R 4 ARBFEFRIENMP o F R RE IR
(Dement & Vaughan, 1999; Lavie, 1986) » # piePFEHE &
¥ & B O 3§ (Johnson, 1998) o @ JFpF € 1% »v y-5 A7 e(y-
Aminobutyric acid, GABA)¥ GABA X %8 2_ FF e d > "% MR 525
Moo i AR § § AR B driie MRS ¢ ,‘ipﬁﬁi‘?ﬂ i®

P A RES S A ARRE

& ¥r (boredom) ™ 5 R F EROBELE G FF > A HE AN FH
B % 2 7+ (monotonous driving task) o & % A B & H 2 g @ o gL
BE AEAPEFARP R P REERE LT I FLEFRER
BB ERE S BRI BT R S G BB R Y (passive
fatigue)(Ma et al., 2018; Thiffault & Bergeron, 2003) ° & Mk ¥ hF] &
HRAicI g B RAEFERL AL it F G s TR T

4. I E RGP

A E R R R AT A 10%3 20%¢ % i
¥ A d ¥ hE ® A 75014 (Amundsen & Sagberg, 2003) o & 5 &
Ffe BB - g JEEER A KA EREBRE DF R
LB LS L Rk e R RIS TR
FAE24) P BB GARR B RO R R
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L EE L ARG RS PR IR R R R BH e RE -
Flp oo ?Wﬁ RS2 AR 2 p o b Sl N A VAR S 3 ’%Jyﬁ'*ﬁ ¥
U G PR R o 3F 5 A SR K B ko AP R T
BRFERERGARRT O U A FIRITIRELH B R FHR

HEwo FHRP7amEd g3 E R 420

T

5. LRREY ERADME R
AP ERAK LRRY ERAPME R 1o ¢ 35 E RmT 2
ﬁ*]* 2 ERERET § M (Alabama) ~ f7 ¥ ¢ V' (Arkansas) ~ 4c
148 £ & ¥ (California) ~ # % 2 & ¥ (Florida) ~ #7 % & ¥ (New
Jersey) ~ 1€ 5o [ 27" (Texas) ek s ' (Utah)® 7 ' > 112 gp ~ R
AP AEARRFERAPM R T RETENZABHET > 40
AR oR SR B s RS NN R ¥ B2 n R )
IR ki

FELRZEAFNERPFERS GO RERL LRI TN TR
&iwﬁﬂ%ﬁ%iﬁﬁﬁﬁ’iWWﬁwg“”*ﬁ?aﬁ“%
Sp WP AT B A RE IR R s £ Rl
Ble 2B dm% 227 7 2 Rl R RARSF ol 84 B2 ke
SHPpEAZ 0 B 2022 F 77 6 P A2 M#gfe N#gAT3] 38 2 4% ~ 2024 & 7 7
7 pArF A M e NgRTe ¥ ARERRARF oLl &2
G MEED ARG R PR Y E R A

b R B RE PRERERREATE X 2TER
(European New Car Assessment Programme, EURO NCAP) 4/ ~ 41 &¢
FTE % >3FFA ¢ (Australasian New Car Assessment Program, ANCAP)
KR F TR E X 2TREP (ANCAP, 2020) - ¥ & > & B %%
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ZESIEERE el TN SRR

MBI R E ERFA A LA BT R SR
FRA B gRE 2H AR R B T T F 2
(2 gms 2HRIAE) ¥ 7203 AP 108E 17 1 pAzata
2 M2~-M3-N2-N3 #g# 4> 2 111 & 17 1 pA=g b2 M2~
M3~ N2 N3 58 45> efich # & *AIE R T2 &3 iy e &g &
wbo (B dm% 2HRIAE) § 728R% > p 108E& 17 1 p 4377
FLTHA RS Z NI AR 2 e 10 1 pAe s A2 7 e
A N3O B P A AT RRLFALL NS LA
(Advanced Emergency Braking System, AEBS)?; @ g 110 & 1% 1 p
Ao FTANz e A B2 N2#EB w2 1122 17 1 pde &350
2L dft EE: N AR R B AR R e L

(i %%, 2019) -

g (B EE 2RI AE) A D BRR M ET L AGRhIRARER LB BRR A
BHYR o REET R R o

2RH (B dnt 2 RRIAE) wE o BAKD e fhhh - AN B RS S B AR
BOGTFED B RS SR R TR T A L T
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2.3 PR B R F
AEERPERBRE R T ERL T ARG 2 FRAELERR

GATLIT > $E 3t FIPEM 5 AS ek K 5 B AL -

1. pERERRERST §®

PEFR [5 7% (sleep disorders) #_& # j& % 93 F]2. - (Goldman et al.,
2008; Lichstein et al., 1997) o 3142k & & % cpefR [ d o3 re i 2
pEFR r¥ vX ¢ b g (obstructive sleep apnea, OSA) ~ pER % &_ (sleep
deprivation) ~ % B, (insomnia) {=j&pEE (narcolepsy) &  # 7 & 7% >
BRI = A PRSP g BT 52.6% 0 § 1 E3.4% 0 SR
1.9% (Chang et al., 2020; Chuang et al., 2008) ; % PR g 7 F $25% (Kao
et al., 2008) o

PER R ? WHE R X ‘:‘%’ﬂ;ﬁr’ Bl H B R i (Marshall et al,
2014; Shahar et al., 2001; Ye et al., 2017) - ~ % # &, JF,Z HR S E % {opk
@2 Bl %> 2 B ERDPFEERLET 0 2 5 ofd g i

B i D R FlU o PR & LB S 0 poRAp W H

(1) rEEEpEmeEe Loy

b g A LA SRR A - X HhfD R 1 PR o i 0
kg o ARG RARF R VPR 2 F L 4 (George et
al., 1996) © FLF AT 18- o osZ 33 F ST B 4 2 ehF e >
HoRT4p g 3t R FRE R R £ 270.05%0 4 (Williamson & Feyer,
2000) =

(2) PEFR A &
Kﬁ; 7 E@_—E&cﬁ'c}t‘ kM ¢b 5 EHp PR, A R 2 2 %.;f(ﬁ
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FER v WE LA FPERF (sleep debt) » { € FrE B
A~ BB E 2 iTsd o ka3 a4 & (chronic sleep
deprivation) % JEF2 7 B v 0 R MEpER AR ERFEFTR »'EiL
HEFaF B4 > d FRIL Fo

1235 Powell & Copping (2010) 7 3 A F - § K % A & ot pEgs
LR EE s B RERERAE o g L RS FieR R
g & # # #+ ¢ (International Sleep Science and Technology
Association, ISSTA) — 788 &£ A3F 2 &7 » A P AR IR »
B3 0 B SRR R T Far 23 304) e, (microsleep) » 5T
2. A& 4 P A (nearmiss) m ¥R F w b 'k 3 4r (Powell etal., 2007) -

(3 2/

FPraR RRUT kAR opERRmL T an o
B % (de Melloetal., 2013) o gt ¢k » 2272 % PR FRaERen A fpit > G
BARRAESA 2Rl P GOV g N3R o E N

iRAR K e R 4 v R B E (Garbarino et al., 2017) -

BER R A e bR R R
RFFARPFT  ERRRAT I B AREFTRL L1

B o BERR A LERARY L 7T - AR 3
(Howard et al., 2004; Moreno et al., 2004; Stoohs et al., 1993) - ¥ #F W p

FHTACBERR A PSR REFTHEA  FRRF - X G p
’%fﬁ*irﬁ”\rﬂﬁ’&?—r ',341’-,5,?5‘{’4“5@1? I—_Eﬁmfﬁ?ﬁmﬂaﬁ(%%fﬁ,

201

il

6) °

Kff 7O SePpER 5 08 4 TPk & (polysomnography, PSG) -~
FEER & R] (home sleep test, HST) ik B & & 1) pEFR o X 3
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By o B RPERR Y % o § R (pulse oximetry) ferE
S RT i o £ 1 Jp] (apnea flow detection) 5 & & ) PR RF S R FRE

(sleep disordered breathing) ey 1 » 4 W] L4 B ¥ # % A (Tingetal.,

2014) -
2.4 Fp M;L,a VA AR
J % £ R (drowsiness measures) g - & ¥ 4 5 3 < 4F 1 3 RAIR

£ /P| (subjective measures) ~ % BELA| & % £ Bl(objective measures) > 14 % {7

& #dx ¥ Bl (vehicle-based measures)(Liu et al., 2009) o

FRRE RS SRR B B g
pk- ¥ #% (Stanford Sleepiness Scale, SSS) -~ + % i@ #7 4c F‘%’ P 2
(Karolinska Sleepiness Scale, KSS) » 12 2 ¥ ¥ ;% %"T""r% g % (Epworth
Sleepiness Scale, ESS) & 4% & £ i * (Horne & Reyner, 1996; Ingre,
Akerstedt, Peters, Anund, Kecklund, et al., 2006; Moller et al., 2006;
Reyner & Horne, 1998) -
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(1) ¢ = & P" pE=% % (Stanford Sleepiness Scale, SSS)

> o e

z\':—;(—llél:'k

g pEm F~ 7 ¢ (Stanford

University Sleep Research Center) £]7%4 William C. Dement % &

jhﬁ.\ygi-u. s ﬁ)rj}_rz}

P I ek 20 FERFE PN B AoNER3 o

% 2%—113'“’%’&1:;%%

P nF

* i PRl X 9 R pRAR R SO A R

£ R4 % - AR W% E G 18 RSy e
Lo

R E TR | PRI IN A pEFR 4] B (partial sleep deprivation) »
SSS & #c3t 24 o] pFx > pER A £ (total sleep
deprivation) {577 & ¥ 3 4c o

2R 5 BARR G RREAT Ay E BT
AR 1IE S EREARL T 244

P50 W15 12 TR »BARR 27 PR -

AnEel | Pw iR ERE L PRERA L AERE
Ely 2 S

Ak

: Hoddes et al., 1973; Shahid et al., 2012b
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(2) + Beidfrse P%’ pEg # (Karolinska Sleepiness Scale, KSS)

+ R 214 “‘F:]’ ¥ % 4 d + %R i 274 & 2 (Karolinska

Institute) & jﬂz AR BB WP Aok 30 FEF BN F Aotsr

4 o
# 3+ B #r4c %’ g %
7P P
* g BRI b R F’F,” PEAR R B2 A
2P % EAFTEH R F A - R Koo S F T
Ffepr L 2B B4 1A o BPUHETT o
TREE | A BENF  PEFREE S8ka R > UK SR
& H & P 3 A& (test-retest reliability) ; KSS 22 7% 3
Bl{- {7 5 %38 (behavioral variables) % & 4p M > »%
B e
A R pAER - AR TERp FRE Ad B E
%EFF_@F?"% PR FH ALY A E P B RRT P
Eokp kw1 38 BIRIEARY S A4 o
FEA 5L W13 R4sm 5 1294 > xR 513104
A AR B AT "%’ PEAS B E o
B ir% b FAAEHEF M 3¢ ek d (Norwegian Air

Ambulance, NAA) v B » 4] 7 ¢ £ # B If
(Christophorus Flugrettungsverein, CFV) £ % {442

1 (pilot study)

7ok k& - Kaida et al., 2006; Shahid et al., 2012a; Zakariassen et

al., 2019
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(3) ¥4« }%L’rP%’ pE-§ % (Epworth Sleepiness Scale, ESS)

T PR & R 1 & & & Epworth ¥ F2 50 Murray
Johns 1 2. 3% 1991 # 4 d) » HEFMHIP ok 45 FEFEPN 4o
Mg 50 g L A F {oFEpER AL 2 fL 5 1 ¢ (International
Sleep Science and Technology Association, ISSTA) — 78 5 & 4 % 3%
BT 0 AP AR DR Y RFiE o BN RLDRR T 2 3 30
Fy R (microsleep) > %€ 2- A 4 4 (near miss) @ F R F &
b " e s (Powell et al., 2007) » & % &+ ESS 4 #ic2? ' 4 fo
MR R B I o

LA R TR PR R

7 B M %
v i LK 0 A f PEALA A R

EAlH % | ZRER N 181 78 &k end BRI E

LRENRE | AR AR 094 FRE A 1.00

FREFEE 5 LRFSH SATRLEF TR
BB S A4

EINEIP 838 » #IE 01 34 ; B™MO0A » BB 244 > &
Etﬂkrﬁz\*r“ PEAR B E o
ik b Firk b3 R 7P k& (Norwegian Air

Ambulance, NAA)f- B » 4] 7 ¢ & & B F5
(Christophorus Flugrettungsverein, CFV) 45 & {457
% (pilot study) ; R P|2R 2 ESS 5 &% 68 k1
TOf B2 BETR A M P 22— -

7k kiR ¢ Johns, 2000; Zakariassen et al., 2019; = gt 3%, &, 2021
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/3
LEAE S Rl 2 2w p (physiological measures) > @ ¥
A5 R RIAp1RT ¢ T B (electroencephalography, EEG) » *
FPa B - 42 PP =t i (eye blink) 2 B P PF [ (eye closure duration) e
“,ﬁcf gzt o s 3 By BT Pad 4o & (cerebral oxygen saturation, ScO2)
fra ¥ 42 4r & (blood oxygen saturation, SpO2) ¥ 14 * > p| E F % £
TR F AR e

“,$ bR By THAT URRRRFRRE DD L8 X T
Pt 4 (Multiple Sleep Latency Test, MSLT) ~ i ¥ i FZ i@ 3#
(Maintenance of Wakefulness Test, MWT) ~ 2 ;2 pER FE 3R] 38 (Oxford
Sleep Resistance, OSLER) ~ & 3t B € 2 (pupillometry) ~ FF*ULE A & 71
¢ ;2 p3# (Paced Auditory Serial Addition Test, PASAT) ~ & & 4745 jp| &
(Purdue Pegboard Dexterity Test) > 14 2 w 32 # (% & F |4 jp] 3§

(Psychomotor vigilance test, PVT) °

(1) "= B

o B (s 8 1 EEG @ #0) ¢4 48 W 27 94 (Hans Berger) ¥
FRecsf oo Hhd B b e RV RE A e o B EEG £
BEREe 2T HREPIFE - 2B B~ iR
ZEE TN TARAI A Hoe i AR RE 10-20 5 ko
A P ) 8 2 B EEgeh 10%2 20%:E 7 e ¥ (F'%
10-20 4 s4c@ 1) o

AT o TR R R RAERER DOFFACETR Y B
FIFHCUEL 0 RS JISR kg o RELF P I EH 0 RP HFE Y

FU % 3B AIE PR 7 AL 3 o
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B 1 W% 10-20 % %t

Pan A SFen A WA F BA LR AL 54 T gamma () & -
beta (B) 4 -~ alpha (o) /& ~ theta (0) & » 12 % delta (6) &L © * Fen
Vo ko F A P RERE Cy 0 HF FiE 30Hz b o Ry
Pt B R EP R PR HEF A 12 2 30Hz o xpédz)*"‘g
FARE s ak  #EF A8 3 12Hz Hpé"b)*?“‘* AR AL
s 50k o S AT 4 3 BHz o R REE RO HRA R B Bk
fi 5 Sk 0 WS 4Hz 1T 0 XREROTVIFER PR - £ F 2 £ K
MR o AR 4e 5) o

% 5 5k fE AT
L e

a N

. [
y /ﬂ e Jl‘lllzq,llh ‘ ' || Il'l. |J.l\ ”:"J -le I| | |I “llII |.
l i

B it ﬁdmeVWWWWMM%
” ‘/\/\A - /f \ Vaat
0 it '\-—\/\N'\//\f
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BIpehe 3 2 g AU P SRR XRH R AR -
QA ETEH R F R o O PR RED Y { E R Y
% (Crowley et al., 2008) i 2 ffij s 6 § S5 K B o [ e
ted B de o 3P OREF R Per B0 A R 0 (Horne & Reyner,
1996; Otmani et al., 2005) o d >t 352 B ¥ &y 3 Agp kL » F)pt
WL H - A kA FIETIR R > B & 8- iR

yooboo w3 7 E* ROC # & ;% (Receiver Operating

o

Characteristic Curve) % # B % 4 47/% (Grey Relational Analysis,
GRA) &7 # e B~ > B % A1 04 5 B E R ¥ 4p 4% (Fu et al,
2017) o ¥t o7 Al P Re A B 0 ¥ AU Bcdpdp B A 47 fodicdy
BPATR AT E D E > BERY B RAPR A 4T o

ARFERFEEREL 2FLFALRATFT LR T
EACFRE ARSI 2 QPR PERE T UFFERCTH
(electrocardiogram, ECG)¥? &5k 2 5L (EEG)2. 7 #4555 % - 2% %
BEAET L 0 2 v pe il T B8 R TN ECGUELIE 7
o %R R A $7 (heart rate variability, HRV) » 3% & P £ (time
domain) % #f # (frequency domain) ma‘ﬁ &> ¥ 35 9 EEG L
Padfr BAAER R E o BECERERSITRHIFE o i
AR VR HF T A ari iU BE o ERE
Batrdpths BAEd & 0 RIF Rs i ER O RRE
dpthke g PR i 4% > R A EF ARG (FRS & H 12
H#,2021) -

ok RHHRHTS A gL 0 ¥ 5 X TR - e~ Ml REBH R
BREFZHE B EF LEEGawsd B X F f s Flig > URF
A2 it wm % 0 EEG e+ 3+ &~ = 3 44 (Fatourechi
et al., 2007; Jiang et al., 2019; Radiintz et al., 2017; Tamburro et al.,
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2019) :
ES LY St T 1R VR ik RN T
e+ gk~ 7T Bl (electromyogram, EMG) -+ 34 ~
p.# B (electrooculogram, EOG) e+ 34 ~ & & i+ 3f
oo 1 E B RF Ee g (TR o
i ﬁ&}a@;% 60 Hz 2 i T+ i fr T &AERET 222+ 3F -
iii. T ETEIREE L T

PO UHROTRIE R ARIRRE > T EHEEF R
B EEG- & Ffop P #cd B 41 (7§ j;—’r‘#ﬁ #c (EEG-based
cerebral workload index)(Borghini et al., 2012) o & % * &8 % ¢
PEF RV A8 - Bk 5 - R AR g A4 R PR
sy EEF AR & F 0 @ U4 EBG B R o f Btk
R E R T AR 5 245" EEG &R
FERER > T TEr5en TR SmartCap LifeBand ;| 2 T /2
Emotiv Systems EPOC X | -

(2) B e PR
TTRT O A RSTRFREF R R g iE

(eyelid movement) F:g & foifg & > 1 2 BEPUAE F{op poar  RERE
€ 7 7% it (Pengetal., 2014; Schleicher et al., 2008) - #* 7 % 3R >
PP die s+ R B4 ok pER A A Hfr @ i I
(frequency of lane departures) % *7 4p B (Akerstedt et al., 2005) o ¥
O RRAPRETELFERYAR DM D H Ao 2R
HE R AT o PP & P & vt (percentage of eyelid closure,
PERCLOS)34c% 6 #7771 » § PR B & chf & 426 80%FF » 4

SPpR P £ F At (PERCLOS) @ £ 3K fdh LPFE P R cnpr ot 6] o
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T "*ﬂ‘ Rtk A Kk i ¢ (Wierwille & Ellsworth, 1994) o

2B P L A

Pk B & R A b ¥l

0%

25%

50%

75%

100% é::::::}

PRELRT R REBRE R ERT Lk -
B AR Z T  BEE R A PR R B PRER R
MRl G F A oo LA AR EERERY > B LR A
PIEEIe B §mAs B F FlF A B8 (Wilkinson et al., 2013) » F]pt 2
REFEL S O~ 2 e B R R ¥R B 4
1% (Haworth et al., 1988; Williamson & Chamberlain, 2005) o
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0

% B NHTSA #- PERCLOS 37 Z_5 B ¥ B ® | 245 % - 7 ¥
dopt o F S AL TR 5 #F PERCLOS & #% - f# & #
(simulated driving) 2 & § & % Hn ™ BAp 8 ] iz - o
A0 F 0o P BCE R i'ﬁw%waﬂwﬁmmwﬁiP
IMF)Z B @B AT RY R 7 FE 72 & (Johns et al.,

2007) -

(3) & § iR
FHEAFILAEERNAE 2 - cEFRYR SH 4
P i F iR g EM S T R (BN
SpO2 ff #L) Bt # B m P £ B Pl R4 tR 2 - o F AT
RHR O EFHREE o) F AL OB 4 B R A D SpO2 S §

i

% 2. 7" (Jing et al., 2020; Kobayashi et al., 2002; Sung et al., 2005) -

p ¥ gl & SpO2 ﬁﬂfi%é%%.&i%;‘iiééfr%
(fingertip pulse oximeter > 4@ 2) - ESg F A EFT L XL cngf 2 i+ >
oo b e 3R B ¥ RIE SpO2 i § H & %] (consumer grade) H &
FERE S blde D % 6 FdE R AT E Al £ 4k (Apple Watch Series
6) > A E A < 4k SpO2 # it 4@ 3 -

B 3AEAN S § EfeRBIEF O

4P 5 kiR Masimo f ,&a https://www.masimo.com/products/monitors/spot-check/mightysatrx/
S p oy kiRt CNET § > https://www.cnet.com/health/personal-care/apple-watch-blood-oxygen-
app-how-it-works/
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(4) i #&frR

B eh Ay BRI b Ak FF i (near-infrared spectroscopy,
NIRS) & (A g (8 » § ERPFFARL > "F o (185
ScO2 ff ) §' L2 "k 1L o ips 4P > Rp B R "GF FiZj R
e % (Lietal., 2009) o

IR bAoA+ B Y 2 4 8 (North Carolina
State University) £ NIRSleep B Fy £ #7341 — 300 A2 > i 3
¥ g § 4o R TRl R (cerebral oximetry)(-| A% § v R & B
RAcBI4) o A3 EAF 2 A2 B RfoRF > ZEGR NN eck
ERIRET U RIBBEFT AF 243 A FRY DT (i &
foR T ipl % 4-B 5 foF 6) -

v ¥ ERBfoui &fcR T RIKRF HEE f%ﬁﬁ B &
EEETR S FHEIATTRERYERDETT RS A
SR A 2 3 8 NIRSleep /] A% ¥ &#fc R T RIR P & 17

Bt RANSRGRR RS AL A p R -

B 4 NIRSleep -] 4] 4 ¥ 4 fc & T Bl &S

6y ki

NIRSleep £ % - https://nirsleep.com/technology/
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Bl5 - ikt 8% 0o 5 R &R' Bl 6 %ok 40 fr i & iplRRL S S

() ¢ * F=x ~pkte &

6% 5z npEte A (154 MSLT fi40) 1 Rl %384 5 =
hEFHEE Y »pEentE e (Carskadon, 1986) » 7¢ 5 i 2 1R 38
¥ A o MSLT & & 4cB 7 ¥+ B 5 fl‘%ﬂi‘:ﬁf\“ o B pERFR B RT3
FooRRIPFRE G % o iEAEY R HREPER - R R
W2 RERIRERT S R 20 AR o X M pELS o pE
PR B EP (sleep technician) ¢ & 35 %o % K] ~ P & [§] (electrooculogram,
EOG) ~ " 7 B (electromyogram, EMG) %2 = 7 [§
(electrocardiogram, ECG) * #cfp i 7 2|3f » H & PI5E P 5 » pEps
¥ (sleep latency) ~ -i& # p% # (rapid eye movement, REM) B 4. p&
R (REM latency) > 1 % & X F‘%’ PETAR R o

TR & kiR © Masimo F % - https://www.masimo.com/technology/brain-monitoring/cerebral-
oximetry/
8 pg & ik : Masimo F % - https://www.masimo.com/technology/brain-monitoring/cerebral-
oximetry/
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(6) R4 F AR R

i AIRIGE (15 0 MWT ) 4 & Rl € 3 6 % il
AL B B g P EC N R4FF PR 4 (Mitler et al., 1982) -
MWT 4ol 8 #77F » fe &3 85 FRpEM Y w0 d pER TR (7
WRIPFR S8 2 > LR FEFR2PPEFLEIRIONTHY > X7 G

B SRR PRI Y ST W T MR gl W K

=

¥
Rot@ g Re) @R T2 EF AR OME - LEFA

PP o & 7 3 AR 4 AR

'l
)
B 8 i5-3% i pLip| 3810

® g & %k : Healthline - https://www.healthline.com/health/multiple-sleep-latency-test

10 pe 2 %k : Verywell Health - https://www.verywellhealth.com/maintenance-of-wakefulness-test-
3015117
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Pizza & * (2009)F] * & % i3t B (Driving Simulator, DS) # 3
B 4 3~ MSLT &2 MWT 2. B (2158 3 > MWT #& MSLT B

i { B o Mitler f= Miller (1996) #- MWT » ppr [ -5 3 15 & 48

22k =01 B SFIRER P RS EFE AT REYET A
A ie Ry ehpER P b B MWT o~ pERE R
(02 1944 HRERREZ LR EREMRY DERE
I (Banks et al., 2005; Philip et al., 2008; Sagaspe et al., 2007) - # &
22005 & 12 7 28 poAT#w X iﬁ)i{“%’ pE- (excessive daytime
sleepiness, EDS) & +# sk B 3L R e 7§ 4] (Caen University
Hospital, 2013)

(7) 2 ZpER PR

4 2 pER PLFLRIGE (15 2 OSLER ff fL) 1 & i = 24 %
FFALe 4 X3 G X hE 12 (Bennett et al,, 1997) © OSLER
TR EMWT e g EEE 9 EEG > BERILEF {1 R oA
NI RBL R o R F R B X PR Y
X@EF T L FIEFTRR] 0 2 feRDTE 2 MWT 4p § -
OSLER Jf o PEFHEFIL T > X334 Rl 7 FaFpe
TR LED S 34 | P @ e diw i o £ 32 F,—E

BT AP P&P*’xﬁaﬂpéjﬁll’)\ﬁboﬁﬁipﬁ? » OSLER

i * v d X pE (wakefulness) fr & 5 14 (vigilance) 3% iz 2 = R HC
f&* (OSLER 4[] 9) -
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B 9 2 2 pEgm e fup) Rt

(8) mItp|E i
mItRIEZE R SPIEMICE SN A3 E o & A

1% g EpEE ik > £ L 145 7_Felice Fontana | * pait g £ /%
$F 31 A AR K fri+iE 42 (Fontana, 1765; Goldinger & Papesh,
2013) o % [R) B =R S g ? 12 & (Federal Aviation Administration,
FAA) - 5/ 3 BT > % 3% hifpey &/ mitips 2
AR o LER G b B R RAR ]
FiLit iy (constriction) fr#f % (dilation) Trp& it it #+ (pupillary
oscillation) ** #.% #& T_(Lowenstein et al., 1963)(Fa 3" % i* 4§ 10) o

a) Constricted pupil  b) Dilated pupil

B 10 P 3¢ e 4522 4 36 2

e 2 %k : Stowood Scientific Instruments,
http://www.stowood.co.uk/Brochures/OSLER%20Brochure.pdf
12 ge 2 %% : Journal of Cognition - https://www.journalofcognition.org/articles/10.5334/joc.18/
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R ER o AR WG F KM e g
(Lowenstein & Loewenfeld, 1958) » 7= 4§ ¥ 2L 4R & 11 i 4o I o
(emotion) f= & & (thoughts) % < 3@ ¥ % & % (Goldwater, 1972;

Janisse, 1974) o j* ¢t > Morad % + (2000) #& &} f % g3t | & % B
iAok ik F X g ER L (R @i Rl 11
oM 12) -

DEEEEY: BT

BT R cé_’ pEfE (hypersomnia) 2 4o fplojr ~ PER,
R P b 0 12 R G PR ? 8T (sleep disruption) gk Rk K
Hopgit ity & % (Cluydts et al., 2002; Yoss et al., 1969) = 34 “f
1o T A mIR R 2 YR~ F (Purdue University) £ 37
£l = & brightlamp & I #73F & it Rl £ i+ 5 * 4258 —Reflex
(Reflex fofis * 42.5% 4o B 13 fo B 14) -

13 g 2 %% : NeurOptics - https://neuroptics.com/
14 e 2 %%  NeurOptics » https://neuroptics.com/
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Results

Result Type Constrict

Latency 0133 sec

B 13 Reflex 4 i¥ 57 1 B 14 Reflex App % & *©

(9) PR AP e iz Rl

FEPLICE B 742 RIGE (15 002 PASAT fj ) 1 & * 3=
XREEFTUAILE R - LR 4 fr1 P4 (Tombaugh, 2006) -
PASAT RIFFFR N 1 X2 5Sad 1= 12325 2477 1B
B g FEFRR o LR R AR N R TR 61 BT
PR B 1D 9nlF > I 2 E 2B 8T 2 & (Goetz, 2007)
(PASAT +4- ] 15) -

Correct: 0/0

Click on number that is sum of previous two stimuli

B 15 7 #4% PASAT #lith o 1/

15 g & %R : Purdue University - https://www.purdue.edu/newsroom/releases/2019/Q3/improved-
reflex-app-from-brightlamp-unlocks-the-diagnostic-power-of-the-pupil,-provides-diagnostic-data-for-
concussions-in-seconds.html

16 g 2 % R : Medical Xpress > https://medicalxpress.com/news/2019-01-brightlamp-smartphone-

app-rapidly-brain.html
7 e 2 %k : PEBL YouTube - https://www.youtube.com/watch?v=_n80eMWI-0Y
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(10) & & & 17 pl3#

FREFRFLERFLFHF DEREA L4 (hand-eye
coordination)(Tiffin & Asher, 1948) o Bl3&& A 5 3 BIA 1 ff *
#+ (dominant hand) ~ 2§ * + (non-dominant hand) » 12 %2 F =+ >
pRER X R Ry TR g I AR RER (F R
B E AR 16) ©

Bl 16 F & 445 o318

(11) o T 5 (7 8 4 {4 ) 3%

oI (TR LRI (I8 PVT ) * 3032 f 232 F o0
FRPERM 2 EFREEF 2 ¥ (Dinges & Powell, 1985) o &%
7 PVT BIEPFF L 10 4 0 3 & J] % 5548 1) % F 35
(interstimulus intervals) 445 & B 1105 0 3248 % ;éiﬂ" g H &
P (simple reaction time) % 3®f # ;3 £ # (Dorrian et al., 2005;

Sehgal et al., 2015; Warm et al., 2008)(PVT 4] 17) °

18 gg ¢ % & : Health and Care (UK) Ltd, https://www.healthandcare.co.uk/upper-extremity-
exercises/purdue-pegboard-test.html
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B 17 — 4% 8 PVTY

A5 AT PVT BB > e 4 & 4p M4~ 7 (Doran et
al., 2001; Lim & Dinges, 2008) - # 37 %R ° PVT 3 24> 3f B OSA
B ;F'k e% I % 4f (performance impairment) b *& > H4r ¢ Qi ¥
(Li et al, 2017) > 5 7 3 4 7 #% & * o> i |+ > Basner £
Rubenstein #-f & 10 £ 487 PVT :c 2 % 3 4 457 PVT-B (Basner
et al, 2011) - ¥ % F »PVI-B 3 ISR 32 E AR 2
ERFARRE > FHFARRIEEER AR N2 5 anuf ¥ (fitness-
for-duty) 3% (Basner & Rubinstein, 2011)

“,f G- 4en PVT 4edg R =035 # 2 3% (German Federal
Ministry of Education and Research, BMBF) 4% £+ #1 3 B # 19+ &
(Eberhard Karls University of Tiibingen) 7 AuReTim (AuReTim +4-
B 18): 73 PVT ehL fsk® 22 o 0% MF Ty T4 24
% (National Aeronautics and Space Administration, NASA) # 3
NASA PVT+ (NASA PVT-+ic ] 19) 5 2 2 R R 4 % § £ 5 5
I+ (Wharton School of the University of Pennsylvania) #= %

Sleepalyzer (Sleepalyzer 4] 20) °

19 pg & % & : Journal of Hepatology - https://www.journal-of-hepatology.eu/article/S0168-
8278(19)30005-4/fulltext
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] AuReTim

R 18 7. ® AuReTim?

I ¥ Firebase
PVT
s W L
Survey Anonymized database
with real-time
updates, access to
bulk data export
B 19 NASA PVT+2 B 20 % '~ & Sleepalyzer®

3. 78 BB R
SO A EA R R PR P E L D R

-
-
P
e
=
H\

e REERIPE TERERST RFIE-E K
(standard deviation of lane position, SDLP) » 17 %2 = m 4 f # % it

(steering wheel movement, SWM) o

(1) s p g
PEFR 7 ZenE R A € & 4 ik iR R %1 (Arnedt et al.,
2000; Fairclough & Graham, 1999) -

20 e 2 % & : Eberhard Karl University of Tlbingen » http://www.eye-
tuebingen.de/strasserlab/technology-development/auretim/

2L ge 2 %k NASA Ames Research Center - https://www.nasa.gov/feature/ames/fighting-fatigue-app
22 pg & % & : Jerome Fisher Program in Management & Technology °
https://fisher.wharton.upenn.edu/wp-content/uploads/2019/06/Sleepalyzer.pdf
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(2) HE2EE g

D Ak ¥ ook B2 %7 (De Valck & Cluydts,
2001; Ingre, Akerstedt, Peters, Anund, & Kecklund, 2006) > {& & &
B A (15 42 SDLP ff 4f) & % if & 3160+ Reig 814 ef pEg
3 (151 KSS fj L) A BcF 4aM o A7 5 % %857 o SDLP ¢ “£ %
KSS 4 #cd 4v @ i 4o o

@) - 8 % 1

L ER o BER G K hE R A H S e B TR (5
SWM @) #> -2 12 SRS 3 SWM-63 10 & & + 4]
SWM i "lf > CFERPEF N 4 > FRA S w407
SWM 5 » = 4] SWM & @ 3 4c (Thiffault & Bergeron, 2003) °
iF87 it SDLP § ¥R~ bl th o d 3t RS REZT 0 %5k
plenfy B A 2 B P T o Ebripdpd i o § FEEL PRI R
B e AT A A SWM ke B kA o

25BN MG B RS FRRFE L IFE
251 & & PR #
RiprdH AR DBEP oo 2R FFRBPINA &7 25K

v

B s 8 5 N Bk AU (built-in system)£2 ¢k 3R 25 % (external device) s #f o
1. p B s
EFRF ERFLESLIM L 2R LTI RFF L
(Mercedez-Benz) ~ BMW (Bayerische Motoren Werke) ~ % % (Volvo) -
# M P A (Nissan) ~ ¥ v (Toyota) fr4&4% (Ford) 3k 4 *2#7 3 4p Bf 4 £*

JTR e B 1R E S R VR R S 0 1

R E4e D FER A (camera) ~ £ :E (light detection and ranging, lidar) ~
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7 i (radar) o4 B & B B (ultrasonic sensor) & & 7% ¥ > I3 iR

# ¥ (dashboard) ' % &7 > F 4% b4 ™

(1) FLEsiigsae in
i BB R A HEr & 5L (Mercedez-Benz Attention Assist

e ) 21)ggaﬁ&fa§,5é-+ﬂzﬁﬂrzs_a YA ot 2 e BB R o

AR o H 2T FRE T A S 70 8 S ke
FRpER FEEBTR RHWH LT F AL 2

LA REEP % o & %'ﬁﬂiﬁj@ﬂ’i‘]&

a

N P
)

Attention Assist

Pause vor 02:30 h

B2l fLERAR A Ho?

£

Q FRER LIRS A
W %jﬂi & A1 E 4k 5 (Volvo Driver Attention System) & 3

T2A LB A BT 4]k 5 (Driver Attention Control, DAC)

IR 2 1 rxiﬁ’-# Bt #on % 4 (Lane Departure Warning System,
LDWS) o & 5 &8 crdle 8 -2 B1 B 3 & iR TR E
BERADT 2 EHBBEFHE > FfAES FRTDI
GEE e E S A G NET (FRESR AL LR N AoR 220
 23) -

2 g & %k © Mercedez-Benz Australia » https://www.mercedes-benz.com.au/vans/en/v-
class/intelligent-drive-technologies/teaser-group-1/attention-assist
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gf\*_i ._k\

B 22 & %R B 23 & = T p2°

(3) BMW ¥ 53¢ & o] & 3t

FRNELAoR Foana R 4 e ks BMW R E R s
(BMW Driver Monitoring System) #-#& 8 % 53 k& ¥+ » T
PEZRIER A GNP A TR ERA SIS (BMW & ®
T p| 4 e 24) o

A

= - o S actl
@ Campbeliton Redwine R }ore™® P

B 24 k+ 4+ > HFHP O

24 e 2 % & : Volvo United Kingdom -
https://www.volvocars.com/uk/support/manuals/xc90/2019w17/driver-support/driver-alert-
control/driver-alert-control

% g & %k : Volvo United Kingdom -
https://www.volvocars.com/uk/support/manuals/xc90/2019w17/driver-support/driver-alert-
control/driver-alert-control

% g 2 % & : Road Show by CNET : https://www.cnet.com/roadshow/news/omw-driver-monitor-
camera-x5/
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N
-

)
i
2

Pand oo FORSERAPR PIVEE A EE BRI
PRARE RIS L o A BRI IVEE W et gy ko F

A2

XGNPl Aopd B E A D @A R ¢ s (Automotive

Research & Testing Center, ARTC) #7475 e E % -F}‘ B ¥ 7AW R HT

AEFEL P ERE Bt RE i’ﬁﬁE&A%%iﬁﬁ%@ﬁ
FES O HETERALT G A AR B FEPARFRERERG
(M2 A B §RFT 7 RIEY <, 2017) 5 peds Pk 5L (eye monitoring
system) ik B 5 o P = e s PR B s AR IR S B R
T (gaze-fixation pause) &7 ] » 2 BEX 2 FL 7 7 7 (B H
S ) T 2020 X F R AR A R 8 TRk s (80
= & 4,2020) 0 B3 R e FEIN s BB~ IR B AGE 2 PR
Lf_/ﬁﬂzzﬁ@*'@“ﬁ“*&,i&%xf &1
AL M- HRERRTE BEEG FRTE RERT
AREFMER L RF DT o

._\..
‘w

ARYFERBMERE 2 RERAETF > 2 A K7 * il p
Ao BT 2SS A IRAP I TR Y B AR AR 0 A IR A
KR GEY 2450 RS R kA GRDPTE o PRI AP Y R L
£ BRI TR T WP

%
PR P s R R S s R T
Bal 24 B

O

i)

A 4

R

RN PR BT PERT Y FIRE T Zff
ﬁ%i?%ﬁ%i@“ﬁ%ﬁﬁﬁ%% K ERhoL T 95012

B R WpA PG 33 A K0 WEREER TR
7' SmartCap LifeBand ;| §= ;£ Optalert Glasses | 7 4 %% » 1 %
M8 Seeing Machines Guardian ; & F % # o @ (H/L R hd_» ¥ 2t

Fark ol AR A FHITSIHE - FF 0T
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252 A1 E R

PO EI{HESRF SR R EEE I 2 E LT By
TS & A 1A E (artificial intelligence, Al) AF 38 ¢ e85 ¥ (machine
learning) 775 o A MAEFH Al BEFRF GPRRT AT FE - 4
MA g @yt 80 P e B & tihA 5t [ ®# Seeing Machines

Guardian ;| (A &FFHAEENL 7) > W2 TH T p AT F B & 4

ik fo T 2 B Affectiva i©

dAIFE, -

28 A LAE RS SRAPMA

oy o A kR
Hiag"eTBRE 1. EEG Morales et al.,
(single channel EEG device | 2. “F s EOG 2017
with TGAM-based chip) 3. SSS ~ RPE 2 NASA-TLX
g 2 9849
AN A T HE A SRR G | 1 ek B King et al., 2006
A5 Rk ¥ (driver | 2. % < $ B & #c(magnified
fatigue detection system gradient function, MGF)
using artificial  neural | 3. & # £ % @& 4F x H 2
network) (standard back propagation
algorithm, SBP)

B4 p £y 4 £ 4 (Borg Rating of Perceived Exertion, RPE) * % ip| £ £ ;;ck—g 4 18 L T8 Y 4

## & (Borgetal., 1987) -

NASA 1 it § 3% £ & (NASA-Task Load Index, NASA-TLX) # * fr§ % 3 s 4 f i »

LRI PR A o
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1 B Ay R RRF

TR Bk ¥ F4 Ho (Panasonic Drowsiness Control Technology)

1 EF LR 58 HF (contactless technology) & g Bl E B 4 B A K
Efed PREB > BEBPBORIER AR PRI e% I (T T ER

5 b B e B 25) -

sensor

Infrared array o , Environment sensor

Drowsiness level
after 15 minutes

Current
drowsiness level

8 25 Panasonic J& & 371 3 i 0

oA DR E B E TR Y &g 38 & & 47 (drowsiness-facial
expression analysis) & & A A P i, S g > Rypt e A ¥ 4L
£ ¥ 7 #7 (Ohara Memorial Institute for Science of Labour, ISL) £ %% ik
¥ 5 B~ % (five levels of drowsiness) = & % % B g & 42 &
(Kitajima et al., 1997)(Z-4&ff 3% Hibefok & 5 B 4 4o 26) ©

50 BB % %R : Panasonic F % - https://news.panasonic.com/global/stories/2017/49621.html

56



Contactless technology measures blinking and facial
expressions and detects even very low, hardly

noticeable levels of drowsiness

Indices related to drowsiness (ex)
*Sleepier one gets

Dr

[Blinking]
+ Shorter intervals between blinks
: . - Slower blinking »
. Approx.
; : . ~— 1800
[Facial expressions]
+ Close eyelids, open lips pALtITIESeS
+ Frequent yawning

owsiness Level
(Current)

®

Proprietary Al processing predicts “drowsiness”
Based on the results from the drowsiness-facial expression analysis conducted in collaboration with

The Ohara Memorial Institute for Science of Labour.

Level of

drowsiness*

Not sleepy A little sleepy Sleepy Quite sleepy Extremely sleepy
. S Qe K * Blinking is slow
Some signs a:;eont::l‘es ey * Gaze moves slower | and often + Conscious blinking | - Close lids
* Lips part open * Incidental movement, * Yawning * Head tilts forward
* Blinking cycle is even such as mouth moves, etc.
* The Ohara Memorial Institute for Science of Labour's “5 Levels of Drowsiness”
> _\ — ks . Al 2 .
Bl 26 2L42 7Y 55 Foire g & 5 B A 55
P h I

gz b T g B £ FH < & (Chiba University) £ & B3 7 -

;]':
£ ki B8 N GRID-EYE = ¢} 5% 7| & i) ® (infrared

NI T

frBk 8 B Pl % (environment sensor) #f & f I F L 5 4o

loss) ~ F /il eIk L RATE > FFRIE R AR 154 4515 0

(BB 4 B o & 50 )4c B 27) o

array sensor)
#4p 4 (heat
Uk F AR R

51 pg & % & : Panasonic F % - https://news.panasonic.com/global/stories/2017/49621.html
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Surrounding environment parameters and
predicts changes in drowsiness

Drowsiness Level Drowsiness Level

(Current) (Forecast)
@ Drowsiness Transition Criteria 1
4 = = 4

5 | ®

Forecasts transitions in drowsiness from environmental

parameters
Drowsiness forecast (ex)if drowsiness starts at level 1
Time (min) Time (min)
0o 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

10 10
_ Brightness 10Ix — Heat loss 33W/m?
2 15 | g 15
3 .
> 20 1 w 20
n a
< 25 1 2 25
£ =
330 230
2 g a5 || —1000x
0 35 o — 10K

40 40

When the heat loss is high, drowsiness level When it is bright, drowsiness level

does not change significantly does not change as much

*Co-developed with Chiba University.

Bl 27 B 3 4 B ok 4 3R>

& #.3k 8 (thermal environment) fr2 32 5 (physiology) % 4rak >
T R Bz 443 18 (Nara Women’s University) & (B 2 7 -
T Rl # g (thermal sensation) en3LfiF » 2 &8 N F Jt £ o 473
(thermal comfort) » § B+ % A B & B RiGAL Y 45403 foif L (49 B

FrdeB) 28) o

Technology that measures thermal sensation
to keep people comfortably awake with air conditioning

Contactless infrared array
sensor can measure people’s
thermal sensation (whether
they feel hot, cold) without
being affected by their

clothing.
Warm
Realizes both “comfortable . »~
(neither hot nor cold) and Bod rf t raureliotiiat FdirentBaceii e ‘,I
« B ” ody surface temperature is higl ody surface temperature is low
drowsiness control - lots of heat is released - less heat is released
- senses coolness - senses warmness

*Co-developed with Nara Women’s University.

Bl 28 & R AL e B

52 pg &+ % & : Panasonic F % - https://news.panasonic.com/global/stories/2017/49621.html
5 pg & % & : Panasonic F % - https://news.panasonic.com/global/stories/2017/49621.html
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2. % R Affectiva ;i & + 1 &

'
il

Affectiva ;T & * 1 47 £ (Affectiva Automotive Al) = % FlJfr 4 =1
# fx (Massachusetts Institute of Technology) 448 % % % (MIT Media Lab)
Ay kel g 7 Affectivac i % 4 1 R A E (Artificial
Emotional Intelligence) B 3 it 43 4 #7 foid @] A g H R cnd + TRk 4L

(Affectiva & + & | ,% Y4B 29) -

jer visual anger detected =

enger vocal anger detected r

B 29 Affectiva & 1+ 5 jp| & s>

TGN TETIERARYAER > I 22N B
RERARBRARAL VR SARTETERARL  BEX 282
PUEE S N A SR N R R AR g B R AR R

AE (Affectiva & % & #7% o 4o 30) -

54 Pe & %k : Venture Beat > https://venturebeat.com/2019/04/11/affectiva-raises-26-million-to-bring-

emotional-intelligence-ai-to-car-safety-systems/
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Signs of fatigue detected.

Select an option to avoid drowsiness:

B 30 Affectiva ¥ & * & & #%°

F"l"?"‘_/“‘fb' a2 # -

G GRS A SRR o T T A

Ao ks
Rb S \"/{ %

’ ‘

i%
WEIPE T AR e ER AR Y A (Affectiva A S T2 E B 4
31 -

A wbes [ : .
i % A #3% (in-vehicle conversational agent) # it >

B 31 Affectiva & & + & < & 375

55 - .
P *# p : Affectiva 7 * YouTube » :
g Affective E, - YouTube https://www.youtube.com/watch?v=zRbGSxcosfg&t=35s
F ouTube - https://www.youtube.com/watch?v=zRbGSxcosfg&t=35s
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R AR s S R UE s ST L
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L g% ER4pE
A EERAD VT ARY ERAE HY 3 3L A RARYE
Rldpth ~ 11 58 5 ZRAR S Rl > ¥ 3 BRI 5 7 2 ficdy £ Ry
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fet Rt E s HiRal gzt yod 9o Ay J&ﬁLrv”piﬂ%,m%Iﬁp
BR D RPN SRR kR U AT REE A AL R
J S L RAR Y Rl i -

Hat o APFrwEFlen LI FERARY ERMES > 5 458
FEREH O TRAR BRI 8§ AR RN AT
RIR o ol BRI PR Y 1 e F R B A § e foiRl LR
o f e E MRORNE S 2 aFREY 5 FH A FRb ¥
AR R e A U BT WA R A ok § o
FEAYTRLEE SRS A EPRE L ISt 3 R SHALd 4
?%%E%am?’ﬁﬁﬁmiﬁﬁ?°5“?3m AL

MSLT ~ MWT{rOSLER - 7f 5 d pEfR HEF 3k it 2 23 - PERCLOS ~

S FEAL KR ¢ % M FDA >

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=882&showFR=1&
subpartNode=21:8.0.1.1.28.2

B EAL kIR EP @ 3 % 1101603189 5L

59 Af' kR FEP 8 3 % 1101603189 5

60 Tl ki ¢ iE&]FDA’
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?fr=870.2700
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ERFPEEE LA AR PO L
Bk ARR
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4, T REPEREH E TR P
5. ERIFE S5 A4
6. = 7 BN F A+ % b
(R W EIR)
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2. T EBEALE T ERETOE MG P
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