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# # 5770181421 : MAJOR MECHANICAL ENGINEERING

KEYWORDS: COGNITION / DRIVING ABILITY / DRIVING SIMULATOR / OLDER PEOPLE
THITSADEE NGERNSUKPHAIBOON: A study on driving ability and cognitive
function of older drivers by using driving simulator. ADVISOR: ASST. PROF.
SUNHAPOS CHANTRANUWATHANA, Ph.D., 110 pp.

Thailand is turning into an aging society similar to a number of countries
around the world. Because of medical and technological developments, the ratio of
older people tends to rise. In general, older people are more susceptible to cognitive
deterioration which may be linked to their lower driving ability. As a result, the risk of
accidents by older people tend to increase. In this research, the correlation between
cognition and the driving ability in adults, older adults and older adults with mild
cognitive impairment are considered. The Montreal Cognitive Assessment (MoCA) was
used to screen older adult who has mild cognitive impairment and Cambridge
Neuropsychological Test Automated Battery (CANTAB) is used to assess cognition
thoroughly. Driving ability was tested by using CarnetSoft driving simulator in various
simulated situations. Driving ability can be measured based on various skills: car
following, lane keeping, merging, lane changing, and emergency braking. Then the
results can be used to find the relationship between cognition and the driving ability
in older drivers by using Pearson’s correlation. It is found that driving ability has the
most correlation with visuoconstructional-perceptual ability, following by executive
function and complex attention. Furthermore, CANTAB results have correlation with
all driving skills, while age has correlation with car following and lane keeping in low
speed only. Moreover, MoCA score has correlation only with car following skill. We
may conclude that age only is not a good indicator of driving ability for older drivers.

Cognition test is required for analysis of driving ability of older drivers.
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nsafiun1sveaedladneie SnmanantiiddyAonsedd1899n15TUTAINITAAIVANNIS
naaeslimouiulunn 9 Asala Iﬂaﬂamﬁama%mmmLﬁuﬁmﬁalﬁwuau LUUENNINANT b
Audunauazlvinzwuy waglulagdu walulagludiunisdiasnistuamelsunsuns
o % Qll 1 [y} 6 1 VY % 1 1 d' d! o Yal ¥ = %
91899013708 Tawduyagunsalnieladinisiauiegiseiiios deilviiaueaiendeiu
ASTUTAILTDYUAIIUUAUUIZIUN [34]
NaNtea1NN15UTELEUANUANNNS L UNSTUTSneUR LA lULAT991a09n1STUT I UNNS
NAFDUNY 1115091999098 N bAANNNNTNAABUITIVLAUULS Lae H911uddeNyinn1snaaay
P = ~ Ay v o A & v oA
WAEANENUTIUEUNANLAINNITNAGDUAINNAIUITO I UNITTUTTDEUALABNT bULAS B4
118990157V UAZAIITNAFDUUUAUUITY Fanegdeulnenisliazuuuluiiveniy o vuzdud
INEUA LUU NITTUSOOUALT1-09NN19LeN N300 8u WudY wazdiuUSeuieunn
ANNAUTUSTY Feladn R? = 0.657 wazanunsaasulainanlanainaiesdnaeenistuauu
ANMUAUNUSAUNATN P1NNITNAFBUTUTULOUUSY wazdwuldululumadeddu aunsaun

NANAINNTIYLASDIIN1ABINISTUT UID19BDIDIAMNUAILITAIUNNSTUTVUUUI IS [34]

2.5 darunisaifivdianldlunisnagauninuaiunsalunistudsasus

NM3TuTsasunludinusesriuasiesnueiuaniunsalaig 9 lidtezsdu mswaeu
PoInaLAuse wiselisnsundaniinnsyyiuiu Wudu Fsnuidenountiiidnwanuduius
seriranmsUayay wazauaunsalunstuTsaeudiy Anwiiisauan1stulsasunnels

an1mn15951939 U 11U n1sTuTsasudnieluiies nSevuiies Wudu Taedlyles

Y

nsanwnenasivluinuzang o alglunstutsosudludinuszdniu wasvinwelun1sdul

soeUANLANA19AY 019ldnnidyaAuazaIuiy Wi NITUTMIUNAIT0EUAAUAIUNLNDIR

[

saldnnsdygrnunislaladsdoulundn wsonswdsudaanaiusaeianesldnns

v v

Taluiuanuausasumssuinedifduiusuasainuanunsalunisuimsdnnig WWusu

(% [
LY 1

AILUNITHENSDERAINTAUN L ULARET NYL D1V LAANE AANUINTU LaLE1L150YINAULUNLD

Y
‘/LQJdQ =

YU [30]
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finwe il flumsvaaeumuannsalunsdulsosudluemideiaggndadenun
mnamumsaﬁﬁwumnﬁ@qﬂ’ﬁmaﬂam%’jﬂ 1NADAARQUALANITITIVINIAUN N.A. 2549-
2556 Helungannumiung wazdsgerandnglng [38, 39) uags1ea1ud National
Highway Traffic Safety Administration (USA) [40] Wm'wa']maﬁﬁaiﬁl,ﬁmqﬁ’amemﬁqmﬁa
msdusadamiingsudn nsfusonunssiudn wasnsiulosnuendesmadiuse
anunsainstusadantiingeduda nsdusomunszduin uagnisdudeanuen
Foamaduse azgnihunldlunsasianiunisaidtaesdmsuldlumsmeaeuauaiunsaly

ASTUVINYURAIBLATD991889n15TUTTUWITeT Tnwaznengasadluiialidanwilaanunn

¥ [
=< v

99U

1. nstfusadantinsedudn

o TINWEAISININTIUNTN

. TwrnsUAsuYemnaiuse

e vinuznamgasansziuiuiletisaeuddavi
2. mMsfusamunssuda

. ﬁﬂwmﬁugﬁiaauﬁmwé’ﬁaUuﬁﬁuﬁagﬁ’]wﬂﬁ
3. sfuTeanuendesmaiuse

o VinwenseIvANsguiliedMeludemufiuge

2.6 faUsnidlunisusziiuanuanunsalunistudsasus

A15USELEIUAMNANNNTOIUNSTUTTDOUS Tnagin1siAzLuY kazUseiliunannanulu

2V

wpazyinwe [41] wazlurineeuananaiy azaadlasmnusnuanaraiueanty sz luines

(%
(Y

A9 9 Hunaiamnuuanaeiu Tusddeilidenldduysamelull

2.6.1 nmsmuausagudtiegnsludamaiuse (Lane keeping)

msmuausasudliegmelutesmadiuse uinuedidnduogredddunisivl
sapudluFinuszriu fvnndiutliannsanuqusnsudliegaelutesmaiiuse
voafaedld azilomageunnilazelifngtfmniuldanniseenuendemiaium

fuvnisreasnsudlutuIving (Lateral position) Wusuusiigniunldlunis

nageUNTAIUANTAgudlragntgludeantuiuse lag Lateral position a8inan
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AINAN9UDITDINIBAUT LTI UNUNINA19UBISOLURA [33, 42] haztlounu1AIuIa
ALadUeY Lateral position 91nA159UTTUL9I8719Te (Mean Lateral position) 3%

a1u15auUanbeIaTuItuianwuslunsTUTIsasuUR AR ULUNIIAIULE NS aNI9ANUYI

Y

YaaInILANTININULinla wavd I nAwIMEIuLTELUUNINTIUNYEY Lateral

(%
1 v Y

position 91NN5TUTLUYINIAIMT (SD Lateral position) aganunsauenladngtuauu

Hanwaglunstudsasudanluunnielugesmiadusaunniiesla [33]

2.6.2 MITUMUNSITOBUAAUAIURT (Car following)

f v Y v 1 &

[ [ I~ a‘a" a wa o Y d'
mwumwmmaumumwmLﬂuamumimmﬂg‘umsL‘Uuﬂizf\]ﬂumww

Y

o =

sapud Fanaziisasudegiuvtifudiuunn laseradunsiudsasudniunds
soousdusuniluanmnisasasnluaeludies vieoradunstuisasusuumig
vans Fereudndldmnansige Wusu [29, 30, 33]

Minwenstulsaousmundssosudduduntiy Sealdanuda uavszezing
TunrsnsUszfiuauannselunsdud Tnesaousiiemunssasldmudafidai
donnasstuiuaudmassasuRdusuni weiduns Shenssezrisliinunsd
Lazsyavinelddulimsissegvinannvietiosawauly [27-29, 43, 44]

FrudsTldlunsIan N duiusUe A TE IS s URAUS UM Lassaus
73amundsde Coherence dsa1unsanlaarnnisyinuLEIvess0sudAus Ut
(V) KAZAIUFIVOITOBUAAUIUNED (V) WmANduUsEANSanduiududontds
@81 (r2) [27, 28] lng Coherence dAN0gTenine 0 4 1 Fegnfiavindu 1 nuneds
AuSavessnns 2 Auwiniu ldinsnouddugiumiasiinsasulasnnusiedis
pg19l5508uRTinundasldauiiaiifusasuddusiuntinaoniian Tng
Coherence §A131nN31 0.8 F9azdondumunules wazazioinlddunisduauiugn
dAtesnin 0.3 [27, 28]

nMsinsvaviesywinesoaesdutiy deuldnys Time headway ¥e3508uRRY
f3amunds [30, 33, 42-44] Faruinildnszevinaseninesnsudveaesdu lnesn

[

NAUYUNUIYOITRLUATNIBEA1UNEN DITUYUNIIVDITOUATIBEATUNES (s) WAy
ATILTIVOITOBUANIIUNGS () Feaunsn (2-1) waggui 2-2 Iaeg Time headway 71
wingay wavdasadelunistusagudmunaesasuasuiiunity lngnidelaevany

9 Uszina feadiulngudl A159zunnnin 2 39 [43, 44] dazidlpunanAiuiuaiiaig
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294 Time headway 917015903 TUG913a1%14 (Mean Time headway) 3g@131150

vanbiigtuinuiidnuwauslunstulsasuddasasuidunegauninuiniesiile

wazillaAunddsauunInggIued Time headway ga1unsauentiingduany

a

ShwsseziansasuAunegaumihlaniuniiesdls

Time headway = vi (2-1)
f

2.6.3 NUINNTINTAN (Merging)

v ' v & g v Aa v o v A v
ﬂ']iLGU']V]'NT]lWYNVmﬂUULUUEULLUUﬂ']iGU‘UGUV]W‘UVL@lI’]ﬂIuaﬂwmgmaﬂﬂq?ﬂUsﬂLﬂq

1Y % 1

dLdunn99T1aTMAN Wy Msingnnaiiay FarlniAeI T uNISTUANLITANULEAD U

=3

a3 lagaztduni1ssadameMvunzauiiorsannu s i g1 unsswani1sasnas way

Y

Wagudasmaausaingiduniaman

AN NTIUN UGN LY TANWULAA18AUNISURIUTDINILAUTD TIABNNS
v | a = = | a ~ v 1 v o awv 1 o o
grgandesmnafeIsanile lgdndesmadusanieinudng daduanuddesng g Jain

Anwisgesnsallundon o AU szmulsilgintuiinmuaaieadanuun

2.6.4 NMswWABuTemuAusa (Lane changing)

(= o

= | a & ) fa 1 a wa o
mimaausuaﬂmaLmﬁaL‘UuaﬂmuaamumsmmgumaﬂLUu‘Uﬁzm“Lumssuusu

Y

s08UAtLaN N353 Taenisdrendesmaiusanisligdndemnasiuse

¥ ¥

) = = 1 P = a o A & D] a & < v
PUIRNTUVN %Q@WQN@@HQW@JWSLW@LL“HQ NIBLATYUAINALLAYIVIY UIBLAYIVIN LUUAU

Y]

< o w a o = a o & £% a wvay v A v
adurinweanudidguindninvenilandnduazdesufulaneaulasndeluns

=a))}

N
<
=)}

ﬂ']iLsﬁ']V]']\'iﬁlrliJV]'W\‘iWaQJﬂ LLazmiLﬂﬁ*&msﬁaﬂmﬂLauiaﬁu uaﬂﬂ"lﬂiﬂﬁu@n{j'}ﬂmqﬁ]
= ¢ Yo o v a ¢ v v a Y Y PV ¢l
ﬂi@iﬂﬂumsﬂaﬂg}l%Um (M) 1La292UIDYUANTDUVINVIUNYIVDI0Y 4 AU lﬂLLﬂ INYUAN

agaunihsagudidmmneniglutesmaiusaiediu () savudegaundssagud

Y

Whnwneneludesmadusafendu (Fi) sasudiegauntnsasusiiduunglutesnia

Y

o

Wusaiuine (Id) wagsaguinegmuvassasudidmneludesmaiusamudng (fd)

ﬁ’ﬁ’qgﬂﬁ 2-1
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Initial lane n n

Destination lane

JUN 2-1 sosudseudslugnIunsainsidIniesiumavan wagnsiuisudesmaause

AlsndAgylunsAneIABIAUNITIIIITINNITEN Lazn1SUAsUYTeINI
a & a oA ) ' I3 I3 % & )
WUSOUUAD SEEeinafIUannduseningsnaualtnvang wagsnaunsaudend 4 Ay [26,
45, 46] fatiu Time headway aggnlglunisinszegrinasenitesasuiidvang wag

SDBUATOUTY LUAEINUAUNISTUITOLUANIUNITDIURAUTDE AIUNTIN

Y

n35ld Time headway tigsagadgInnadiliauisaussidunnuaiunsalunis

¥ 1 [ a 1 a [l [ Y o I 4 ¥ .
WIN9TIUNUSN LarnsiUdsuteamaiusasgrsuasndels Sududesld Time to

< 13

collision LU111591678 1183310 Time headway HuldA11U159999508UANAINNAT

o L4

(vs) 1An st Time to collision WuldvisAuFIvesasudnimi () uarAIE)

YDITNYUANAIUNG (vy) LNAUIUAUST L EEYITENINTNUUANIFDIAUAUNILAINULTD
YOITLUAAUAUNT (L;) Feaunisi (2-2) uazguf 2-1 3 Time to collision iy

AanUsAIsldatiuany Time headway luan1nn1335195MAaud196UATIY Lagd

lamaing e [42, 43]

Time to collision = ~—2 (2-2)
V-
| L |
v v
S 4

JUN 2-2 fuUsildAuan Time headway wag Time to collision veesnguiaaAUNIanIL
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2.6.5 NMsvEATANTEYIURY (Emergency braking)

=1

o Y & a [ a o ) v A [y 3

ﬂ'Wi‘VlEJ\'ﬂiﬂﬂi%‘V]U‘Vi‘uLUU@ﬂWUQVIﬂHBVIZLIﬂ’J’]ZLIQ’]LﬂuﬁLUﬂ’]iiUiJ@ﬂULWﬂﬂ’]im

a v a4 a X Ave av o a | a ca A

QﬂLQUiUﬂ'WiGUU“U ‘ZIQLﬂ@GUUIﬂEJVIQGUU“UIQJﬂ’]ﬂﬂﬂ IﬂEJLQW’W%@EJ’]QEJQiULVW]{ﬂ’]im%L‘VIuB
AUAIARUIYHS 4

nameuld (Reaction time) WuudsifianudAylunisussdiuanuaanse

a

lunsvgasa [42] Msneaeuilunuifenfnyineifuiaineulavessdudluns

€

v A v L4

Sulefumgnisalaniduitinduiinanewuavig linsdunisvegeuniaineuldvesy

&

o A v

Funanean 1w nafigiulsnneenanudufusmdiniiumnisal aMgdu

IS

S [ @ 4 =) ¥ R
LVIEJEJULLﬂULU’iﬂ‘MaQ‘i]’mL‘M‘L!Lﬁﬁlﬂ'ﬁm [47-49] PIDNINAADULIAINDULAVBINT UL BN

Y

2D

D

o

nswieu wazliufinsiweunewiame [50] 1Uudu ualidnaznaaeuegiglsiniy 6

wlsndAgyAldlunisnaaeunIvunfe Mean Time to max brake #38L3a1MHTUT

wiaULTULUIAIUAANAIIINLTIUYIANITE]

2.7 NI5AHATIZIRAUFUNUS 5LNI190US

msingiamnideiievesyadoyaitfoyaiifituseniuldviol asgniiesesilag
M3ALIIMAN P-value 39 P-value Aommmniazifuveslonaiiyndoyaliunnsiaiy i
Aoglutag 0 f 1 dlusnideiiasmean Pvalue iileveneuaidefiovesteya [51,
52] waglumsfiarsand P-value fndnmsdauandlunised 2-1 dsluaidotazaladian

P-value < 0.05

A9 2-1 SEPUAMNAUNUSYIAEUUSEANSANEUNUS [51, 52]

P-value > 0.10 Anusansniinutiu “laifiedh gy
P-value < 0.10 AnusanAiinut “Aoudedivodi gy~
P-value < 0.05 Anusanansiinuiy “fded Aty”
P-value < 0.01 AuumneheTinutiy “§ided AEY0E19NN”

A1 P-value dMTUANMULANANTENINTRYAINNENRIBEUARZNGY FAATIELAY
14735n1531A5129A11uUSUTIU (Analysis of Variance) %30 ANOVA @aluisn1sd1nsu
JATIIANNRANA19esteYa 2 YATulY TnedlansnisAuInainnsen 2-2 wagtien F

Taunman P-value Taglgilandu FDISTO) Tulusknsy Microsoft Excel
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M5197 2-2 11513 ANOVA

Source of Variation | DF SS MS F
n
SSR MSR
Regression 1 SSR = Z J: — ¥)? = =
S '_1(% y) MSR = — F =t
z SSE
Residual error n-2 | SSR = Z(yi —9)? MSE = >
n —
i=1
n

Total n-1| SSR= Z(yi - )2
i=1

N153LATIERAUFuNUSSENIaNnE Uy warAuanalunsiuTsasusiy 9z
fuamAduUsEansanduiusiiesdu (Pearson’s Correlation Coefficient) dulusailfl
PiFufannuduiusuuy 1 do 1 sswiedauus 2 ga Ineldgrsduindiaunsi (2-3) (51-
54]

r = corr(x,y)

_ E[(x—ux)(y—ny)]
OxOy

r= nQx;yi)-Ex)Xyi) (2:3)

[E -0 [n(Ey?)-E 2]

AduUsEANSandunus (r) W aziimeglugie -1 e 1 lngfimuiniansisnnnuduius
IUIN visoANdNIuslumaAeItY LavAaukansfienUduRUENIaY iseaudNius
Tummssiudiu [51-55] Ineseiuanuduiiusvesyndeyarsaosynazuioandu 5 seauds

ANSN 2-3

ANSN 2-3 STAUANUEUNUSYRIAAUUSEANTanduNUS

00<r<0.2 Very weak correlation
02<r<04 Weak correlation
04<r<06 Moderate correlation
06 <r<0.8 Strong correlation
08<r<1.0 Very strong correlation
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A1 P-value @115U AduUseansandunusiiesduy v lalaeldn1swankaswuud
(t - Distribution) Tnen1sudasen r Wue t Huaun1sn (2-4) lneil N feduiudeya uag r
AaANduUsEaANSandunus wazunal P-value toelddlandu TDISTO) Tuluswnsy Microsoft

Excel

rvn-2
t = Wi (2-4)
v1i-r
ey FDISTO waz TDISTO Tuluswnsy Microsoft Excel wuilandun1sad@aniining
dandua F vi5e t lugdiUosifudueinisuaniatiuy F uazn1swaniaduuy t feidudldly
n1snedeUaNNAgILieIiuYataya tilensiaaeuityndoyaiiseAureInunaINaiy

wAnANeiunI i
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N1393NLLUUNIINAGHDU

3.1 mnagaunnsdyayn

a

mm?i"l,éfﬂa"mJ"1ﬂ'aumﬁwﬁfimmfjfgcgwﬁ?mujwﬁwﬁﬁé’ﬂaaﬂLf‘ﬁlu 6 dru aduluns
naaounnsygluusiazduisdaaneaeuiiunndietu Gausasyanaasutiueiaiiznsl
ATLUY WaglUSHaR19AY YIlRENRBnN1TUINANITNAABUNTILASIZATINAY

muafﬁjﬂﬁlﬁaﬂw Cambridge Neuropsychological Test Automated Battery (CANTAB)
mL‘flum%aqaﬁa‘[,um’]iﬂizl,ﬁuwm%ﬂmwwaa;3 7T 9 CANTAB L?Juszjml,ﬂ‘%'mﬁawmaauﬁﬁ
USEANSN N uay mmmmm@aﬂumiﬂs”m wnsayayrtumnanu Inegunsallunismaasu
Usenausientnleduia wavduna Feanursaviiaudila wasnedeuladny @awnsald
NedaUAUUTEIINS T AIUsSULANASTY Weessdunsanwsnsiulpenalinanedouls
ansovaaosildnansadilagbinsenudenantmaaes uonanidsdiszuugudoyansiuy
Tutsengene q deldlunsiFouiiisunanisvaaoy vieldlunisfnuinieadi uas
CANTAB uuaﬂuﬂﬂlﬂumm%amqLwamsJ flaaseild CANTAB lunisvnaeutufRssi
29NUIUINUY [56-59]

(%
1 Y

wuunAasugasas CANTAB Mirunldluntsnaaeunnsdayitu gnidenlaenis

v Y

U a a =

USnw g taztinInineNdaugiuigy wazieamgn1sld CANTAB faideniuunndau
19130AMUALITRINUANNAINTUNTTUTTOBUR WaLNIIINYAY 9 IUVBINNEUya

TAgLUUNAZBUNLEDNUINUTR I
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3.1.1 Reaction Time (RTI)

RTI ilunuunaaeudildin Processing speed wag Psychomotor speed lngag
wUat¥u 2 d9u (Simple Reaction Time wag Choice Reaction Time) lagludaud 1

Simple Reaction Time 3gliggnnaaeuuasnseudmvdsnuuntaeduda uaziinay

=

dnuilvsuuniiine Wellyedwmdensensuiunegluinay duanslugun 3-1 Wides

Thilendwdsuluunzlulrenay seunlugiuf 2 Choice Reaction Time azilnenay 5

[

a A =3 ! a;' vy
N LLa%‘U@aLWa@ﬂ‘U%TNﬁ%UNWﬂWBlu’Nﬂa@JLL‘U‘U?!?,J A95UN 3-2 SL‘V‘QQﬂVI@ﬁ@ULLWSﬂ?@U

9 Y

[ [
=

awdsuuuninleduda wazileliypdmdensenivaunigluinanle vdesiiadie

ndwdsuluwneluianautiy

5U#l 3-1 wihesuanamauuuviagey RTI (Simple)

JUN 3-2 nihaslananawuunagaey RTI (Choice)
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3.1.2 Rapid Visual Information Processing (RVP)

RVP unuunaaeuiildin Sustained attention @swuuvadeutiaziiuay 2 89
9 UTINQUUINUUNTIDWUUEN fI8AUL5Y 100 6 o 1 Wil uaslleusingyaaisu
VOIFNAY 3-5-7 %30 2-4-6 1130 4-6-8 Yurewa AU Yalaganils Wkgnraaaunaly

wudune Megruunaaeulandluzun 3-3

JUN 3-3 M ReuanINaLUUNAABU RVP

3.1.3 Delayed Matching to Sample (DMS)

DMS 1 unuunadauinbiin Short term visual memory ag Attention laglu

v
% 1 = Y

Q’lj a Y YV [J ¥ 5 a A
LLUUV](ﬂﬁE)Uu’i]SMEUW’J@EJ’NGUUSJW EL‘VTI}%IQﬂV]@ﬂEJ‘Uﬁ]WLL’ﬁ’JEU‘UU’&]SM’]E’JIU ASASUAILADN
4 A

= =] v A A [, ' Y PN =]
JUHT 4 ALaen Iﬁzﬂgﬂwma@uLa@ﬂﬂ']WV]Lﬁ@J@‘Uﬂ‘UGn@E’J'N WQEU‘V] 3-4 I@SmjLa@ﬂ@’]ﬁ]

Y ]

Usnguasannndiegamneluiiuil wieenausingiuuivainansdlregamely 4

AU 198 12 WM

JUN 3-4 MNDUARINALUUNAZDU DMS
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3.1.4 Attention Switching Task (AST)

AST WunuunaaeudmsuTa Executive function wag Attention switching lmg

I 24

eilgnasine ¥SeanATud Yunwuudunsilitne 3R wazarlvidgnuegeuna

Y

U8 139UIMUAINIUNITUNIMUUFNIUAUTENIE “Which Direction?” faguil 3-

9 Y

5 Wag “Which Side?” faguil 3-6

Which DIRECTION?

311‘171" 3-5 MhveuaAINaLUUNAZaU AST (Which DIRECTION?)

Which SIDE?

-

gﬂﬁ 3-6 MABUARIHAKUUNAZBY AST (Which SIDE?)



37

3.1.5 One Touch Stocking of Cambridge (OTS)

OTS Wunuunaaeuiilein Spatial planning, Executive function wag Working
memory FeHgnnaaauITAaIfntunauildlunisdregnuea 3 dlvnsaiudledis
auuu lnedheldianzgnueailogiuuudnvaiunazuad waznouiludiuiuasad

teefigandululilunséregnuea 3 dlinsatusegisinuuy asegsluguin 3-7

SUN 3-7 BivsuanINaluunngay OTS

Y

3.1.6 Spatial Working Memory (SWM)

SWM Wunuunageudnsuina Visuospatial, Working memory, Strategy wag
Executive function Tng3sn1smaaeuiiufgnnaaeuazdondandesiiazndes ilew
token (ndosAmAsuanadtiniu) uazihluBeduuomenie wdinduunduln
UNI192198 token ATUNNNFRS Tneggnnaasunuavtningesiidaiee token

Tua agliusngeeniniinaestiusn Megrauuunagey SWM wanslusun 3-8

JUT 3-8 MNTDUAAINALUUNAZOU SWM
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LY

HAaINNITNAFDUNNI Uy 1938yanaaay CANTAB Hullfiuusuinune uag

WANA9NY TulazkuuNaaavgay [59] Tusuwidedladandiwusniiaudna

&

anunsaldiannslyailadaiau wazaseuagu Inen1susnwdninine niiaany
TIUEY wazLlTe29gynI15led CANTAB @esdaundsyidonunldlunsaznisnaaaull

UALLDYARINNTIN 3-1

M1319% 3-1 gazdenfiuUsNaNYANAFEY CANTAB

%

JoAwds s18azLIen

ARGEURITEEEIaINUdeinllenanannassdmviasy Weoyndwies
Mean simple - X ,
nsgnsuvTunIglulnay luwuunaaeudiu Simple Reaction Time
reaction time RN N
ey fadiund

AnRfsretsrEzaNeiiiislUuns1anauiliyndndesnsensuduun
Mean simple . e A Cod ,
ndntdesiiiiosendainndssdinien lunuunaasvdiu Simple
movement time Do =m0
Reaction Time #nuWglUu Uaa U

=
[a' s i = A = i S A ~ a A
ALaRgvetTEYzlIafideeiiiiesanannaeddinay (iendvaes
Mean choice .z ,
nsgnivIulInelursnan Tuluunaaeudliu Choice Reaction Time
reaction time IR ——
vuaeidu Jadiund
AnRfsretsTEzaNeiilislUunsnanauilyndindesnsensud uin
Mean choice & Lo A Cod ,
nasanUassialensnainnassdinaey Tuluunaasudiu Choice
movement time -, Lou.
Reaction Time Uvewlu 4aaiuny
ALRRETDITEULLIRATAYAAILAYNF BINTLARIATUTIIAIUGT IUNTENS
Mean latency J . RN, UNIVERSITY
naYuuudung Urisldy Jaaium
N audasdufineugn AuiaIndIuIuasIfinaugnIHIENaTIY
=| Probability of hit Do P . 2 4
FEINdWINATIIRBUYN UarduIuATINInEUNATA
Probability of ANz duNneulln AUINAINTIUILASITIADUARAMISAIEHATIN
false alarm SEMINPUIUATITNURA Lazduuasiilineudodowneu
Percent correct | JowavvasdnuiuaTIfineugnluaIndoTILIUAININNIIA
2] A g . d o o Joa o 4 v
2 Mean ANLAYRITLEYIAALLALTLLAAAIFRN AUNTERUTENAINBUTIYNADS
correct latency fvhedu fadiund
Percent correct JevarvosduIuATineugnluAsIuINsaIUIUANLTIVLA
= 4 2 o O o S v
2 Mean ANLRLYRITLEYIIAALLALIULAAAIGRN AUNTERUTRNAINBUNNADS

correct latency fvhedu fadiund
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Problems solved on | | P .
IuIuAsneugnlumnauLIn
first choice
Mean latency to ANLRAYYDITEEELIANAILALSUILAAIAILEDN AUNTENUGDNAINBULTA
" first choice wihodu Jadiui
'_
O|  Mean choices to Ca . PR Y oa 4 .
ALRRETDIIINIUATINIRBNAINOU AUNTENURBNAMBUTNNADY
correct
Mean latency to | AadgvesszezIaRLALTILAAIEDN AUNTENAGONARaUNgNFBY
correct fmhedu Jadiuni
Total errors uuAslnnassiiae token lUudn isallnnasstinassmilaluuds
Mean time to ALRAYRITEUELARMALSILARILANY AUNTENUD token AFUNNDUY
E = 1 3 a aa =
s last response fnuedu Jadiudi
m 1 iz O O O
Mean token-search | ARABYBITLLLIANRIALSULAAILINE UNTEUSUTANGDILTN
preparation time | fiuulelu fadiund
v A y o o v A
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muausalvegluremanuse selddunisauy 2 Yeamusiuse nillasdne 8 1ae uay
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FOHUARUATUNTNIILYNIUTUNTUAMULTIVRIT LN TIM UYL UUNITTUT Tned
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[
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saoudt uazgnlfifuanasgiulursnisgmamnssueueudlunas 9 Uszmarilan
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g‘dLLUUﬂf]i%’ue?iﬁﬁl%‘lwu%%’mimqLﬂu 2 923A8 Low speed Way High speed
Tnet13 Low speed 9van ECE-15 widaufied 2 50U uazea9 High speed adingasil
Baildfenuigaunnndn 100 au./au. ufissangadaves EUDC sonly fegud 3-11 viilsk
nsvadevUildiaiuaUsyanm 12 wiit (ECE-15 seuay 3 w1il was EUDC 6 unil)
wazilszormeTintauaUszm 6,000 Wwas (ECE-15 500 wAs way EUDC 5,500
LURS)
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nsnadeuiildinaioaaUsyana 12 undl (ECE-15 souay 3 Wit uay EUDC 6 unil)
wazdlszornesausiauaUszann 6,000 was (ECE-15 500 a5 waz EUDC 5,500

LURT)

100
80

60

Low speed

m— High speed

A5 Alaluns/anlaa)

0 60 120 180 240 300 360 420 480 540 600 660 720
nan Quii)
JUT 3-11 sUwuuAnusessasudAusunthlunsvaaeuauaInsalun1stulsaeud

AUNSITaEURAUIUNT wagnsAuANsasuRlvegngluteImaAuse

HANTNAADUNTITAIUANTEUA e n1eludBmInAUTe waznN1STUTTREUA
AIundIsneuddud1untn wwfadeyansasudidinunenaais niedai1uia 0

Alawnsdedaluseenty Wielddayamnizdianiansosudiami



a2

3.2.2 madimeaynandn malAsutemnaiusa uazmagasansgiuiudledisn

Fanin

TumsnagouaMuansalunsTudsasusidniesmemsn nswasugeamis
Ausa wazmsvigasansziutuiletisadavth aldidumanans 2 deamadusa wazdl
NMUL1-D9N N1INRAN é’fﬂgﬂﬁ 312 TngaiBuaINUSIaLeNMImals W udnias
MMednTivsnaninay uasldsutesmaiusaiiousssasusdusiuntnusnanseu
Andoy mntulddueonanimdn wazezilsasudlng senindanthainusnalng
mqﬁ'ﬁ;mma WU memdnanads Tngazdoadimandniianun 3 ads Wasy
Yoamaifiusa 3 ade unsvignsanseiuil 2 ads

dleiFudunsaaey fgnmagevazdesdusasudlunmuauuiioithgidunimen

1Y

F95UTN 3-13 FIANINNITITIATIUADIUNITAINITUINIITIUNMI M NAzUsEnauluaie

Y

I3 v A ¢ . ¢ Y )

aﬁlumamﬂﬂwmaa‘u maia&lumﬁmma (Main Target) FOYUAVINIUNAIUT 2 AU
=
N

all

(3

LAEIABUATRgUUEUMIMAN 5 fu faguT 3-14 Tassaeusdiioguuidunimdnass
szoginaiu 10 was lnesasuddusnunthanazinimihsosudidmeneey 20 was
uazsnsuAneguudumMmdnagldmnniwviidusosuddmineg Wesasusidnune
anfssyey 100 wes Aeudmnasiumandn sasudieguudunmdnazidasy
aududu 100, 85, 70, 55 way 40 Alatwnsaedalus auaisy tileldiAndeeing
sewinssneudoguudumman wagliignvnasuidendesindiminzay uazdu
sogudgLdunman

ndanfgnnaaeuiusnsudiingidunmdnuds asdrganunisalnisivaen
Fosmafusa Inofisnsudludeamadioiaimihsasudithmne avannniiam
iodunstsdulvgganaaeuiinisusalaenisiasuresmaiusaldaeamis
fuI Uit 3-15 Taganinnnsasiasluaniunisalnnsidsusesmaiusaas
Usgnause sosusiilnvine sasuddisunth wagsasusieguutesmsinuen 6 du

| [y

Ta5UTl 3-16 Tngsnoudiieguutesmeiurnazdiszesinestu 10 wes lnesnoudu
sunthanazdsimihsnsuditvuneeg 20 was wagsngudeguudumandnagly
anusvidusasudidnine Wesasuditmunedln dsasuddrdumtlag Time
Headway #e8n31 4 U iaauﬁﬁaguuﬁamqé’mmwzLﬂﬁaumm%lfﬂu 120,

110, 95, 80, 65 K@z 50 AlaLUATABTIUS MUAINU LB LMANYDII19TETNINNTOLUAT



a3

9 UUYRINIUYIT UaglviEgnnaaeuidentesinaimineay wastusagudiuieu

FOINUAUTAIIEYDINNIPUYN

Finish
a Y d v o ¢ v ] Y]
Eﬂ‘ﬂ 3-12 LﬁquﬂmﬁUﬂqﬁV]ﬂﬂ@Uﬂ'J']iJﬁ']iJ'ﬁﬂIUﬂ'ﬁsUUéﬂ3@81«!9’]L?JW‘V]'NTJ&W]'NVTaﬂ

NsAEUTRIMNAALTD wazN1VEATanTETIuTiuLladlsaRani

JUN 3-13 nthasuanananawedasesdnaainstudluvusiidaesdignaan

U

3-14 @NINNIFAFIITIUADIUNITUNITEY NI IUNINDN



aq

JUN 3-15 nthasuanINana1aveATediaeInMstudluragnmauUisuremiusu

el' 2/ dl' o (% Y Aa [ Y 4
E‘U‘VI 3-17 'vmwaLLammaﬂaﬂwaaLﬂiaamammwu%‘lummzmmﬂaumaﬂmmwm

MRIANUREUYT I LAUT YDA SDBURT I Ut T

[ [

AgnvaaeulUAguYeILAuTanduingYemainugie uazdueenainmiandn oy

=i (Y 3 < Ao = a = ! = 3
auufieanNandnutuIsiluauuninisemasiuse uwazilnangaisagud
30U539N w3esanvenad lngluaniunisalnisugnsanseriviuasiiumenisald

sosuAvenag uTavanazeenudantsosuddmunelutemanisasiasens



a5
nszifuuile Time Headway S¥%I19508UATifde9z00nu1dant wazsaaus
Whmnetiesnin 3.5 3uil sosudifuiiesnundavigiimaasuazyjsesnungdeama
M15951950619390157 UATVEATINIBENANTBINNITT19T FIgUTl 3-17 uazazmaUeen
dlwdmsdnaduiefgnuaasuvgasnasuiainugs wimindudgnnaasuadu
sopufidndanunsainisdmesumadndnaduioly
NANTNAFDUNTIEN9TINIVEN WazmaiUAsutesmaiiusousenouse
wUs Time headway, 1/Time to collision, Minimum Time headway wag 1/Minimum
Time to collision &< Time headway wag Time to collision HuuraenaLade
194 Time headway uaz Time to collision Turairiisneusinsouagseninaisanides
yadusnidedgnnaaouidadidmamn vieddaudsutesmaiuse ssamndily
anunsainIsdmissimandn vdenisldsudemnuiusa wagarmgild 1/Time
to collision wnu Time to collision ‘Ii'u wseidle vf Uouni1 v, 98vinlé Time to
collision umenlsild videliimsfisnsudiiemumdsssuiusnsuiduiiogdumi
Frevniaunue Time to collision Tunsdiftmeanlaildiiu 99999 ud 14 1/Time to
collision Tunsusziliurauwnu wagdawds Minimum Time headway wag 1/Minimum

Time to collision #1l@a1nA1 Time headway wag Time to collision e 7gn

senIesaeuaseudne (U, ld, fd)

3.3 NgUA29E19

o
% ' v 1

lunidetifeansasAnwinmslaygtazanuaunsalunsiulisosud 399aed0819

tonadianuunndaiuluusasnguety AaunuIdeiFuwinguyeeigsig q fu dadl

wiilengteundt 30 U (nay A)

9

1.0

b

Wiy sEnINg 30 D9 45

(
SEUIN9 45 59 60 U (A

111131 60 U (naw D)

q

wnndn 60 Vilinneavesunnsaadntes (Ngu E)

)
D LD LD LD LD

*° *°

=b Sb

) R =)}

® ®

2 2

o0 LR

2
=b
2D
)
2
e

2
3
4. n
5

dgnnagdeudzdesduiitelueygndulsasudddalivuneny dnsdusaeusegidu

Y

Uszd uagioadlanmsnenieudausauysal

nauifiongunni1 60 Ynsineanesunnseaintos avgnitwunlag MoCA



a6

=

3.4 mstwungifinazanssunnsaadniioy

¥
av A A 191

J1UTYULABN

v =i

4 Montreal Cognitive Assessment %38 MoCA Tun1suenngusatengi

a

Unf uagngudgeorgfiinnzanesunnseudniioyeanainiu iefnwirmuwanmavewns
Tayayn waganuanunsalun1stud seninsaenguil waengquengdu o

MoCA ulp3esiloAnnseseg1aiidmiunizanosunnsosssevisuay laganunsa
UsziliunmsUayayludusing 9 taaewdrwdugn Ingldailunisussdiviies 15-20 wiil
Tneflmzuuuiiy 30 azhuy anlanzuuudas 25 3uluTeaziioinund way MoCA Fudu

P ¢ & a v 1 [

wuunaaauliduninsgiu gnldlunianisunndilan wazgnldlunuidesig 4 Tusedu
WY waraNnsnsIamanuRaunfveannslaailafnit wuuneaeudu q Nidnyaey

ANy [60]

3.5  QUABUNISNAFIU

3.5.1 19aRITUTITOUUAMIYLATITINADINITTUY

Q’Qﬂmmaa‘uwéfmmaaﬂ%’us‘ﬁimauﬁé’wLﬂ%ﬁi’mmmi%’u%amﬁuLfsmﬂizmm
5 fis 10 wiil wielviggnnaaeuianuineduiuiaiedasin1stul 9ea1m Uinin
WIS AT dANINUINADUTIABN 9 havaaunITtTUNsg o 1w n1silaliide)
I~ % lel (v o % ‘ﬂ' [ QJ‘N":I 1 r-ﬂl
Judu uenandnimeasstudignldiiedansesgiinizdisainnisiadeulng
(motion sickness) @aAnainauliaenndasiurssnisiadsulmnlaannnisuesidiu

LarN1TTUsHIuTEUUTUINIsadeuln Tngaiiannisiewin vieaduld a1nnisld

Y
1A3BIT1809NSTUT [61, 62] Fagnilennistiazlignnaaeusiealy wavarusanugni

amethennmsingeulmussanauiesas 20 vergeeny warUssanudosay 5 lunqu

919U 9 MaanNnMeaedliiaTesdaeInsTul

3.5.2 NAABUANUAILITAIUNNTTUTTOEUAMIBLAT 93180 9N1STUT

AonnageulzAesdusasudnigluaIesitaesn1stutluaniunisalitaes 2
a01uNITNgNARUITU TagiTuanan1un1saln1ITUTIYUARNIUNAITOEUAAY
AU uaznsauAuIaguAlieg neluteImaiiuse uadsdusagudluaniunisal

NSUINNTIINWTEN NSWUAIUTDIMIAAUTA LazN1TVERTaNIEUiullalsafnnt



a7

lusgminnisnaaevazldoygialivgain udgannaaeuaiunsaveinuasainauns

naaavluwiazanIun1saile

3.5.3 Vnday MoCA (@msugiifieny 60 Tauly)

dwiudgeeny Moy 60 YUl Feazgnuuseanilu 2 nqu laun nquitnd

9 Y

of

| aa ] & v ° v = o
LLagﬂa‘NmNﬂqjgaﬂJ@ﬁ‘UﬂWﬁ@QLaﬂu@EJ QSQﬂQWLLUﬂIWEJELEULL‘U‘UVma@U MoCA %399¢91"

AsNeaaulagnININen

3.5.4 nageunnsUyan

¥

HgnynaaauIzfesnaasunnsUgyinle CANTAB Faaziitnisnaasulng

T

1UNININ

(e

2
1 InedgnyadeuaunsaveinrasaInaunisageuluudazwuunaaeugasls



Ui 4

NaN1INadaau

a

lunuddeilaviinimeaeunynslayyn waganuannsalun1sdudsagud 9ndgn
nadeuTiandn 53 au lnewdseandu 5 nqueny fin1sei 4-1 TegluuniasUsznousie na
nsnaaeunvadyyn Han1svegeuAMNEaINNTaluNITUTTAUA ANUEURUSTENINaNmE

Tyawazauaunsalunstulisosus wazeAuTeNanIvngau

M1597 4-1 518a2188ANGUYINB VRN VIATDY

Group Condition N Mean SD Min Max
A Howni1 30 U 15 24.5 2.07 22 29
B 311979 30 D4 45 U 11 36.0 5.16 30 43
C 3¥997°9 45 89 60 U 10 523 6.20 45 59
D 111n31 60 U 9 65.2 3.99 61 72

171N 60 U
E warlanghuy MoCA 8 66.1 4.16 62 75

TpuNIN 25 ATLUY

NG (A-E) 53 45.3 17.49 22 75

LUDIINNANITNAFDUNINUA AAUUTAN & WINUEY FILAATAILUTANTAINANY
Larn1TAAIULANA1SAY e Uosnuni1sduan Tuaissuaninan1snaaousig o agld
v o ¢ Y o a A AN oa X 9 1o o o A a A

anwal T sememulsivzdwmanidiedaniiuiu azaylilddydnvallududsidmwaniiie
a0 L4
HAtouas
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nan1sade NS Ry uazkansvadeuANLamnsalunsTUTToud azdnnuA
p-value ponidu 3 neu feil
1. AE efnunmynngdudauinguiifiengtiosnia 30 U luaufenguiiionguinndy
60 Yidamzaussunnsoudniion

2. A-D WieRnwinguiiiengtieenia 30 U laufenguifiensuinnit 60 U lasaniiu

9

| aa ! ayaa ! @ 4
NHNVINBIYUINAIN 60 UNUNEAUBIUNNIDILANUDEY
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YTinzansunnIadntios

4.1  wWansnasaunnaUsysyn

a

1371971 4-2 uanawanisageunvsdyy) LsmngNey anaseuITlungu A-E
wafilsfuumnsstuegnaditfodfy wior P-value Toendn 0.05 lusfauus DMS - Percent
correct, DMS - Mean correct latency, AST - Percent correct, SWM - Total errors, SWM
~ Mean time to last response Laguunagoy OTS Nnduus Tuvazilungu A-D fuUsi
A1 P-value Uaan31 0.05 Tifigs AST - Percent correct, OTS — Mean choices to correct,
OTS - Mean latency to correct, SWM - Total errors hag SWM — Mean time to last
response azLiuinlungu A-E na CANTAB fimanuuananspsudsdaiay uilungu A-D ua
CANTAB waninefutagas Jsuanladtongaiunsavsvendannsdyailavisundelaidaam
uen9nilunga D-E flifies DMS - Percent correct whiufiAn P-value ffasnit 0.05 31019
vanléin Tundu D-E wa CANTAB Hulsimunuuaneing imseaziuy MoCA vanldifiesus
ww%ﬂmcy%ﬁaqéfu Falailafiuauunnsnsluna CANTAB Baldusziiunnsdyaosis
azdenag1atnau

NAIINUUUNAADY RTI uanslifliiuda Reaction time waz Movement time lainud
uandtafuegsdatauluudazngueny lasfl Reaction time uag Movement time v84
LUUNAABUERY Choice 1NNTLUUMAABULDY Simple Wisaidnties Fsenauenlsinileggn
naaouliuldlaiiiosgagaiiion 9914 Reaction time wag Movement time tfogninnisi
radldlafiunanemumia

A NuULNAZEY RVP luusagnduengduldanunsavenldduansstusgnsdaau 39
ovenliusarnauegiuiinislaladedoulasaiy

NAINUUUNAADY DMS wandliifiudn giiflanzaussunnseadnifosasiinzuuuny
ninguengdu o ogsdiniau Inslamng Percent correct &3 WalFouifivuiamdgseng (D-
E) wudniidn P-value < 0.5 SsanavenlddBeengiintunusiasideunssas uarlufii
ANZAUDIUNNTDUANTDZAUAULANA D TALIY

NAANUUUNAZBU AST Lannz AST Percent correct idnwazadgfiufiunaillaain

LuUMegey DMS tumsnguiiongdesnitaiunsavinazuuulafiniinguionguinnil 34019

vanlai1 attention switching Wz executive function @1aldeNNBEAUTDDYLNAUTY UaTE
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nfinzanesunnsoantesiuwildufiszugniingudu laedla1 Pvalue ves Percent

Y

correct WWIZNGULFIDE (D-E) < 1.0

9 Y

NaNLUUNAADU OTS Feunnssiuegeiifodrdglunnndueny uansdiifiudi
HaaongazldinanlunisAneerninnguduann Tnedannlsann Mean latency to first choice
uay Mean latency to correct Fagfganngliinannnniinguiisiongsewing 45 uag 60 U i
1.5 wh uarBanntuludnluggeengiiinmzanesunnsoadntios usnainilan Problems

solved on first choice wansliiuinlunguilengiosnitavaunsaneudiniuligneudns

IS 1

naUATILINbABENIINGUNTD18NINNT1 KAEAIN Mean choices to correct §9a11150
aan1sallaindaengniinzanesunnsendniesdomaumaiued oy 2 ASITazROU

Al

Y

NAINUUUVAZOU SWM nudnlugatens uasgeenaiiinnzaussunnsaadntios 1

]

WuImanEeiuLInegRTaIuIwUUNAaaUdY 9 uieglsimudiefinnsanlunnngueny

3971 Mean time to last response wansliiiiuinggeonsdensldiiailunisfin uazinauny

v o a

WNNINENNTiogdesnit waran Total errors WU IESWIRANAIRLINGLABY 50%

]

M13199 4-2 wan1sveaeunnsUyayn wianunaueny

Group P-value
CANTAB
A B e D E A-E A-D D-E
Mean simple Avg | 31505 | 32594 | 31219 | 326.02| 31521094115 | 0.87162 | 0.65389
reaction time SD | 60.377 | 43.828 | 24.897 | 51.561 | 44.466

Mean simple Avg | 23459 | 274.16 | 24193 | 23560 | 316.63 | 0.33925 | 0.65528 | 0.16440

movement time SD | 80.521| 83.223| 11581 | 45.031| 157.65

=
[a's
Mean choice Avg | 31843 | 331.23| 31420 | 326.11| 347.63 | 0.62561 | 0.73232 | 0.50071
reaction time SD | 39.226 | 52.697 | 23.154 | 26.858 | 88.822
Mean choice Avg | 254.10 | 289.25| 24937 | 258.01| 319.65 | 0.27176 | 0.53714 | 0.17914
movement time SD | 59.574| 73.691 | 91.583| 52.347 | 117.52
Avg | 42419 | 44421 | 416.68 | 507.09 | 476.78|0.34412 | 0.21941 | 0.66057
Mean latency
SD | 103.73| 101.16 | 72911 | 13039 | 147.31
o Avg | 0.69877 | 0.68933 | 0.60370 | 0.63374 | 0.59722 | 0.71199 | 0.65751 | 0.74005
zZ Probability of hit T

SD | 0.20520 | 0.22586 | 0.20588 | 0.18743 | 0.25464

Probability of Avg | 0.00263 | 0.00511 | 0.00819 | 0.01043 | 0.01084 | 0.26139 | 0.21282 | 0.95839

false alarm SD | 0.00413 | 0.00654 | 0.00630 | 0.01767 | 0.01425




51

Avg | 90.333| 91.136 | 87.000| 87.222 | 78.125 |0.00565 | 0.43540 |0.03572
Percent correct T
2 SD | 7.6687 | 5.1676 | 9.2646 | 5.6519 | 9.8878
e Mean Avg | 2764.7 | 3632.7 | 3627.2 | 3859.9 | 4339.7 [0.03735 | 0.05407 | 0.54749
correct latency SD | 586.62| 1312.0| 789.21| 1461.8| 1735.2
Avg | 95.875| 87.500 | 83.500 | 91.458 | 77.422 |0.01678 [0.04051 | 0.08564
Percent correct T
- SD | 5.4322| 13.874| 13.842| 8.4548 | 20.690
v)
<
Mean Avg | 577.11| 640.75| 636.81 | 68832 | 737.88|0.08790 | 0.22571 | 0.49092
correct latency SD | 114.87| 126.03| 154.20 | 11834 | 167.78
Problems solved  |Avg | 11.267 | 9.8182 | 8.6000 | 8.8889 | 7.2500 |0.00000 |0.04499 | 0.25309
on first choice T | D 1.8696 | 2.1363 | 3.4705| 2.4721| 3.1510
Mean latency Avg | 15911 | 20474 | 19875 | 31660 | 40968 [0.01210 | 0.07318 | 0.49713
i to first choice SD | 5889.4| 10221 | 10481 | 25684 | 29151
|_
o
Mean choices Avg | 1.3378 | 1.5576 | 1.8200 | 1.7111| 2.1833|0.00788 [0.02915 | 0.20103
to correct SD | 0.16613 | 0.28948 | 0.64410 | 0.45826 | 0.93044
Mean latency Avg | 19943 | 34140 | 29550 | 51464 | 57551 |0.00646 |0.01325 | 0.76845
to correct SD 10332 | 13761 | 9090.8 | 43458 | 39358
Avg | 12200 | 21.455| 38.100 | 46.778 | 48.125 [0.00005 |0.00010 | 0.90247
Total errors
SD | 9.6821| 14.535| 26.104 | 19.286 | 25.028
Mean time to Avg | 20291 | 27252 | 32572 | 36017 | 34563 |0.00456 [0.00633 | 0.83114
=
n last response SD | 3473.9 | 9929.9 | 13073 | 16410| 9795.4
Mean token-search |Avg | 91352 | 1456.8 | 1657.9 | 17133 | 1793.1|0.11455 | 0.11558 | 0.85091
preparation time | SD | 33143 | 972.84 | 1353.7 | 843.73| 866.58
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4.2  HANSNAFBUANNEINNTATUNISTUTTAIUA

NNAIT 4-3 FALAAINANITAGOUNMIAIUANTNEURLRg A luTasmMaiusn Wus
AUNGU1Y WUIIA1 P-value ¥awanlaain SD Lateral position Wutioandn 0.05 lungu A-
E uay A-D luvauzngu D-E wazna Mean Lateral position ninnguduilen P-value 11nn37

0.05 Fs@1aueniedmma SD Lateral position HuUdsuuwlasnuarglnennnsdayayilising

M137 4-3 NaNIINAFEUNTIAIUANTIEUR Rd N elutaInIufuTe Wiimunguee

Group P-value
Lane keeping
A B C D E AE AD D-E

c | ovent Avg | 0.13293 | 0.25614 | 0.11100 | 0.28001 | 039632 | 0.15152 | 0.19569 | 0.53836
= SD | 0.16666 | 0.24084 | 0.23093 | 0.24662 | 0.48631
_9% Low | Ave | 0.13867 | 0.20316 | 0.06901 | 0.25035 | 0.34755 | 0.345885 | 0.37814 | 0.62960
§ speed | SD | 0.19177 | 0.29466 | 0.24751 | 023812 | 0.53608
-
5 Hish | Avg | 0.12832 | 0.30447 | 0.15004 | 0.30907 | 043960 | 0.09743 | 12751 | 0.51342
2 | speed | sp | 0.16763 | 0.24152 | 023824 | 0.29586 | 0.49083

Avg | 033444 | 0.49068 | 0.55278 | 0.55998 | 0.54355 | 0.00027 | 0.00043 | 0.80541
;é Overal SD | 0.10902 | 0.13284 | 0.13084 | 0.15857 | 0.09949
g. Low | Ave | 0.18170 | 0.27582 | 0.28190 | 0.31454 | 0.30111 | 0.00945 | 0.00750 | 0.83640
E speed | SD | 0.05098 | 0.09973 | 0.07502 | 0.15176 | 0.10216
2 Hish | Avg | 0.42541 | 0.59503 | 0.70088 | 0.68477 | 0.65058 | 0.00165 | 0.00164 | 0.72212
“ | speed | 5D | 015352 | 0.17311 | 0.18689 | 0.22829 | 0.14298

v Y

W& Mean Lateral position @eilA1u1nnd1 0 @1u1savenlaitggnnaaeudnazdud

& 1 i 3 | a N . a v '
508UARDULUNIIAULNI8Y0WRINILAUTE WaxTl High speed A8Tngnau1nnn Low speed

'
Y

W& SD Lateral position wandliiituini High speed Honnnaeuasdudsasuddisly
WnelutoInIufuIaNINNIY Low speed Wagnaufengiasndl a1unsnmiuausa el
meludosmadusaldfiniinguiiorguinnitluyngisnnuga

HANIINAADUNISTUTIALUAMIUNAITOLUARUAUNI Feuandlunisnei 4-4 wudnly
ngu A-D A1 P-value dA1t8nd1 0.05 YnAIkUs weitilofa1sannngueny (A-E) wuin
Coherence (Low speed), SD Time headway (Overall) k&g SD Time headway (High speed)
a B i = P 'Y i ' & Y oA
fiA1 P-value Woen1 0.10 F01vvenlidnaiilaeenunluusiaznguetgtuunnediueg el

a o [

Hud1Agy wayAsuteidded1Agyludiuys Coherence (Low speed), SD Time headway

o
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(Overall) hag SD Time headway (High speed) iu%mzﬁﬂauijﬁjﬂmq (D-E) ldwudnunneng

q

[y 1 CY

fusgslitedAgy

L ¥

M1317 4-4 NANITVAFOUNTTUTIDHUANNUVAITNSURAUTNBEYA UM LUIRILNGLDEY

Group P-value
Car following
A B C D E A-E A-D D-E
Avg | 0.98610 | 0.97785 | 0.95555 | 0.94261 | 0.90657 | 0.02256 | 0.00039 | 0.45805
Overall
<« SD | 0.01133 | 0.01301 | 0.02763 | 0.04127 | 0.13456
§ Low Avg | 0.96980 | 0.95225 | 0.93527 | 0.92367 | 0.88670 | 0.08203 | 0.01509 | 0.50724
o
_g:") speed SD | 0.01942 | 0.02966 | 0.04601 | 0.04541 | 0.15552
[e]
v High Avg | 0.97071 | 0.95320 | 0.88714 | 0.85770 | 0.80742 | 0.00410 | 0.00039 | 0.55355
speed SD 0.03365 | 0.03022 | 0.08085 | 0.10442 | 0.22203
< Avg 1.4852 | 2.3640 3.3879 3.8103 8.9509 | 0.01390 | 0.00027 | 0.22857
> Overall
2 SD 0.75302 1.2978 1.0176 1.9982 12.017
o
_g:ﬂj Low Avg 1.4916 2.5289 3.0633 3.1214 3.9967 | 0.00141 | 0.00101 | 0.35395
QE) speed SD 0.48519 1.1921 1.4359 1.0487 2.4945
=
c High Avg 1.4825 2.2225 3.6628 4.4298 13.199 | 0.02282 | 0.00116 | 0.22788
[15]
% speed SD 1.1601 1.4786 1.3062 3.0219 20.536
Avg 1.0509 1.4343 2.5625 2.9978 8.2045 | 0.05256 | 0.00039 | 0.29048
> Overall
';“ SD 0.58364 | 0.77210 | 0.98339 1.9892 14.024
o
E Low Avg | 0.99673 1.5094 1.6464 | 2.1691 3.2888 | 0.01053 | 0.00080 | 0.35850
g speed SD 0.35791 | 0.65810 | 0.58050 | 0.93231 3.3893
£
o High Avg | 0.81765 1.1881 2.8449 3.0601 8.1767 | 0.05209 | 0.00100 | 0.30957
(%]
speed SD 0.77894 | 0.97094 1.3349 2.6641 14.246

L4

| = oA i = PN
W& Coherence Tunnyaaainuiivesmnnguilenuinni 0.8 ausaventain gon
NAAUNNNANAINITITUTAINnFIsasudfumiile wilunguienylosnitavaiunsald
Auslndifsssasuiduntlafniinguiionguinnin wazlugae High speed nguiifieng

] v < v s Y Yy 1 | aa o ]
MﬂmwﬂﬁﬁmmLi’ﬂﬁlﬂaLﬂENiaSumﬂumuwu’ﬂﬂLLEJﬂT]ﬂQM‘VIiJEJ’IquaEJmq

a

. D o aa v ' o o & '

W& Mean Time headway wanslviliuinnguniiengtesninazduinsnsudduiog

1Y 1 1 | aa 1 1 < 1 . =
aunihannndngundetgunnnitlunnyiannsy waglunnngy Mean Time headway 7
High speed 928A131NNI1 Low speed uilungudgaengfiinmranesunnionanioaaild

PULALIULINAIDG 3 L1161
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Wa SD Time headway lunguiifiengtiogaziiArdosniinguiliotguinnifgnyas

AULEY TuRenquiifiengtesnitavaunsaniuaNszeeiRINIneuRdunagiunilan

q

ninguidieneunnndt wasanislunguiiany 45 Yauluan SD Time headway lutag High

a1 1 1

= | < A a ! =
speed UA1U1INANIT Low speed sUQEﬂ"i]UE]ﬂi@'J’W]ﬂ'J”]@JLﬁ?fjﬂﬂﬁm‘ﬂllar]&llnﬂﬂ'}’] 45 U g

4 3

AUANIEETNIINTasudAuagiuntliafiliugnifianudam waglunguiaensd

Y

ANTANBIUANIDNANTBEAY SD Time headway Tu¥79 High speed tulnnINguduy

q

) pad)}

pg137RLaU
INANTNN 4-5 FIUAAINANITNAGBUNITIINNIIUNNUAN WUImUNGUey wudnan
P-value 98INAN1SNAABUNISTUTIOLUALINIITINNIIHaN Hifies Time headway (ld) way

1/Time to collision (ld) Aiflntiaandn 0.05 Fsaunsauanléiiuna Time headway (ld) waz

1/Time to collision (ld) #3an15tiuszazr1aznIsidauslagIauisuiusasusnos

&l

¥ ¥

auntsagudidmangludemadusadiudng (d) luudaznguetgtuuwandiaiuegiadl

)

v o W

Weddsy warlinuiduwlsdu 9 duwanseiuegeiiduddgluusazngueny

AN5199 4-5 HANISNAFDUNITHYINIITIUNIEN YNGR

Group P-value
Merging
A B C D E AE A-D D-E
4 [Ave| 10905 TPASTIERRR0|F900Y | 21556 | 003317 | 001134 | 067473
i SD | 0.61087 | 15812 | 0.83739 | 0.86448 | 1.5301
® Avg | 005497 | 0.00517 0* o* 0* | 0.00073 | 0.00180 | 0.00222
1/TTC
SD | 0.06641 | 0.01710 0% 0% 0%
4 [Avs| 083653 | 11804 | 061950 | 050543 | 083917 | 036662 | 026957 | 014156
i SD | 0.44628 | 15326 | 0.24093 | 0.26533 | 0.57251
® Avg | 0.00401 0* | 0.03547 | 0.03604 | 0.02216 | 0.52638 | 037715 | 0.75370
YTTE 50 Tootse 0** | 0.08495 | 0.10679 | 0.06265
Minimum Avg | 0.63837 | 0.72809 | 0.54867 | 0.42927 | 0.53367 | 0.10113 | 0.07530 | 0.36642
Time headway T | SD | 030807 | 0.17939 | 025701 | 0.24145 | 0.21369
Minimum | Avg | 0.06533 0* | 0.10657 | 0.75494 | 0.02994 | 037722 | 033355 | 0.38504
Time to collision | SD | 0.06928 0" | 0.26619 | 2.2648 | 0.08466
Note: *  Time to collision fidndu co 1ilaannsnsudduitegfuniifininusaunniisagud
Fuflegsnumds e 1/Time to collision agléniu 0

= fayaynArlunguuu Sawiiuyne villi Standard Deviation u 0
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HANITLINIITIUNMaNEBUT s UsUiussudnag iunisasusmdvungly

v a i3

FoaMufusaa g ((d) aiiiuinnguidengiesnit 30 Yezduinsosudrunagaiiuni

a

wINNINguaY 9 ag1adatau lnedanglaain Time headway (d) Tnedina 1/Time to

collision (ld) udiA1unndn 0 ewglunguidiengtiesnin 30 U wagnguiiiiengsening 30

)

89 45 Y Wiy Feanursavenladmaaeanguildanuiunnnitsasudiiogaunidily

v A v v

YDIWNLAUTAANUDT19NAEaD LY wiA 1/Time to collision (Id) TusiANtasun TagA1uIn

0.05497 Tungufistongtiasnin 30 Unduudu Time to collision (Id) wéniiFUszanm 18

q

a = 1

Jundt Felddondunsennn

mamwﬁmwéwmwé’ﬂLﬁaLU%&J‘ULﬁsmf"f‘um&mﬁﬁagﬁmwé’naauﬁﬂmmEf[,u
IVAAUTAIUT (Fd) WUaT Time headway (fd) waz 1/Time to collision (fd) laiasnsn
vanlauana1siueg1eiitedAey

HANSEINTIIIaN lUAILUS Minimum Time headway tag 1/Minimum Time
to collision lanansavenlaiunnssiuluwsazngueny

NaN1INAAEUNITUAUTeMLALTE Fauandlumsned 4-6 nuitlifidauusisian p-
value §A198n31 0.05 wazdlies Time headway (fd) wag Minimum Time headway
wihufien Pvalue fidntioandn 0.10 3se1ausnlddn Time headway (fd) waz Minimum
Time headway lunnngueny (A-E) Huunnssuogsroutreiifoddy uinadu q fvde
ﬁ?ulijWU’jﬁLLmﬂﬁﬁﬂﬁuaﬂﬁﬂﬁﬁﬁﬁﬂﬁm

Nan1INAdeUNISABUTRIN AL mmamaﬂlﬁfhﬁ‘“‘ﬁmqmﬂﬂ'ﬁ'}Lﬁaﬂﬁ%m%u
Fosmaiuse Tudesineseninssasudaesiulutomaiusadudnediniendn ladangle
NKA Time headway it (1), (ld) waz (fd) ﬁLLuﬂﬁmﬁ%Lﬁwﬁummmjumq WaTNa 1/Time
to collision (l)) wae (fd) ﬁLLmIﬁmﬁ%ammLﬁ'amql,ﬁ'u%u defuandunndu Time to
collision xilA105eMIN 2.4 FUI¥ fia 8.7 N9l eniuiies 1/Time to collision (ld) fifien

InalAge 0 nnnguene
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M13NN 4-6 NANITNAFOUNISIUREUYRIMINAUTD WUIUNGueNY

Group P-value
Lane changing
A B C D E A-E A-D D-E
T Avg | 0.92099 1.0044 | 1.3291 1.4005 1.5508 | 0.17518 | 0.26514 | 0.62237
T SD | 0.81588 | 0.63877 | 0.61495 | 0.49469 | 0.72301
- Avg | 0.43168 | 0.43838 | 0.32318 | 0.28386 | 0.30737 | 0.39568 | 0.35974 | 0.77170
Ve SD | 0.28149 | 0.28039 | 0.19393 | 0.14171 | 0.18438
T Avg | 1.0525 1.2297 1.4927 | 17718 | 2.1993 | 0.16605 | 0.26377 | 0.57994
e SD | 0.74725 | 0.88704 | 0.90212 | 1.0955 1.9374
= Avg | 0.03276 0% 0* | 0.01311 0* | 0.11872 | 0.13666 | 0.36608
e SD | 0.06174 0** 0** | 0.03930 0**
T Avg | 1.0631 1.8472 1.5283 | 21762 | 2.5382 | 0.07943 | 0.11948 | 0.66389
- T SD 1.0308 1.0196 1.0211 1.5119 1.8380
= Avg | 0.15521 | 0.12268 | 0.15014 | 1.7794 | 0.08728 | 0.31290 | 0.27941 | 0.35618
Ve SD | 0.12720 | 0.19497 | 0.23122 | 4.9687 | 0.05938
Minimum Avg | 0.50908 | 0.74522 | 0.91669 | 0.86312 | 1.1274 | 0.06281 | 0.16015 | 0.34762
Time headway T SD | 0.40056 | 0.41382 | 0.57910 | 0.54601 | 0.56799
1/Minimum Avg | 0.56852 | 0.66011 | 0.44140 | 0.40051 | 0.31856 | 0.54108 | 0.65804 | 0.53259
Time to collision SD | 0.42374 | 0.81763 | 0.3d534 | 0.32039 | 0.17403

= ¥

Note: * Time to collision fiAdu oo 1Ha391NIA8UARUNBEAIUNTNTAIIULEININAIITOIURA

U

1Y ¥

wlegdumds WeveA 1/Time to collision aldAndu 0

“« fayaynArlungutu Sanwinduyng villi Standard Deviation lu 0

M15199 4-7 FIUAAINANITNAADUNITNEATINTEVURULaTsn8uAdant wuIrlumn

naueNe (A-E) A1 P-value Uaendn 0.10 anansavenladmanlaiuunndeivegreraudndl

[
Y [ =1

Wadfity wonanil nadladauansliiiiuin Mean time to max brake F0eusiaznguegian
o <

Uszanu 2 Ui Fawensneiuiantes lnediilesnquiidiongdesndn 30 U uagnguiiens

9

5211719 30 89 45 U iy fflanUszana 2.4 3undl Gannndnguduéntes

M13NN 4-7 NANITNAFUNIUYATANTETIUTIUERNTneUAdanT wWlwwungueny

Group P-value

Emergency braking
A B C D E A-E A-D D-E

Mean time to Avg 23718 2.4031 2.0603 2.1360 2.0703 | 0.09859 | 0.13023 | 0.64599

max brake SD | 0.53023 | 0.37942 | 0.19297 | 0.31527 | 0.25141
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4.3  anudunussEnIwmnslygy wazanuausalun1sdvasasud

a

n1saNuduRussenitanmslynn wazaduaunsalun1sdudsnsus azgnuus

A7)

aamﬂuaamau Ao ﬂ’J?ﬂJﬁJJWUﬁi’JlJ‘VIﬂﬂﬁJJ@’]EJ wazAMNFURUSIaNE ﬂﬁﬂﬁ/llla']&liﬂﬂﬂ’ﬂ 60

9 9

a

U wagnguiliiongunnndt 60 Biisinnzanesunnsoudntes Tnsnaannsanduuszans
avduiiugazgnAuInmial P-value wazuandlunsadoyarmodydnual * lunsdlfien
P-value Tfounin 0.1 uazuanslumsndoyasedaydnval * lunsdlfid P-value Hooni
0.05

Tuinwenisavausaeudliegnisludesnmaiusa MuusiidrAgde SD Lateral
position Fsuenfemnuannsalumsmuausosudliiauasiaelutewnaiusn ludely
Mereneun Tuvassdl Mean Lateral position Hduvenlsifiesiuntwessasudaneluges
yadusnvesiuiiduialumedudreviovnedidls lunuidedisldmanudiniudifes
WA SD Lateral position Ingauduiusseninenmslaan wag SD Lateral position e

NANRE1 Teuandlun1s1eil 4-8 znuaNdNRUSTEAYU Moderate correlation Tu RVP -
Mean latency, AST - Mean correct latency, SWM - Mean time to last response Wag SWM
~ Mean token-search preparation time iU SD Lateral position 7 Overall wag High speed
2 & X o2 o v v & PN
Fevavaail Wudwushandgnveaeuldlunismauwuunegeu wansdviiuiissegianilyly
N1SARGNFNN 9 NTAUANNITAMUNITUIUITINNISAETRAUINTGR Waldnaideydzanuise
ya r-:l' 1 a [ o v 1 <
muansagudlriiauaingludemiasuse lddwlunmedeniwnlaalugieinusig
weilug9AI5IE 158 Low speed nupuduiusszdu Moderate correlation fiuangues
AONNAGRU Feanusavenlainggeeeilengiosnitazauisanivausagudlvidaiun

aelutesmaiusofirnudnlafningaeoeiifionguinnin
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A15199 4-8 duUseAnsanduiussenitmanisnaasunnsdann LasNanISNAgaUuNs

muANsneuAbiegnsluteInIufiuse (SD Lateral position) Wwznguiideneunnil 60 U

wasngufidienauinndy 60 Uniinzaussunnsondniey

SD Lateral position (D-E)
Overall Low speed | High speed
Age 0.05210 | 0.48100** -0.14300
MoCA -0.05098 -0.10943 0.02661
Mean simple reaction time -0.10834 -0.00506 -0.08883
- Mean simple movement time -0.10053 0.18843 -0.20823
™ | Mean choice reaction time -0.04731 -0.07641 -0.02731
Mean choice movement time -0.17881 0.10361 -0.25939
Mean latency -0.50285%** 0.00010 | -0.51666**
= | Probability of hit T 0.07561 0.01478 0.10551
Probability of false alarm -0.13512 -0.18967 -0.06280
wn | Percent correct ) 0.02797 -0.11297 0.12849
% Mean correct latency 0.13904 0.30367 0.01635
L | Percent correct ) -0.05611 -0.14122 0.03838
< Mean correct latency 0.42543% 0.01283 0.43434*
Problems solved on first choice T 0.11207 0.07374 0.12063
o« | Mean latency to first choice 0.10418 0.15884 0.05798
6 Mean choices to correct -0.03383 -0.06982 -0.04229
Mean latency to correct 0.15269 0.12673 0.13336
Total errors 0.05215 0.34296 -0.07607
% Mean time to last response 0.52622** 0.11281 | 0.50191**
Mean token-search preparation time 0.55650** 0.04327 | 0.54592**
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lumstuiisagudnundesagudduiiogimuntl ANUFuRuSIEnitwanIImageunms

¥ =

Jayeyn wazna Coherence lunguaseny Fauanslun13199 4-9 wuaduduiuslusedu
Strong correlation 1 Movement time AT Dg 1meil Moderate correlation 91 RVP - Mean
latency, RVP - Probability of hit, DMS - Percent correct, OTS - Mean latency to first
choice, SWM - Total errors wag MoCA Geanauenlainluggiengeny uay Movement time
~ ] 19 & [ Y] cu Y v a | a v a & v
fnamenisidanusililndirssiusasuddununt Inennslalasdoulinaianioy
INANTNN 4-10 Feuanspnuduiussenitannslaa wag Mean Time headway Tu
14 [ [ s [ . d‘ .
NG90 WUAINUAUNUGIEAU Very strong correlation 1 RTI - Mean simple movement
time Tuﬁzhmmm%agd Tngny Strong correlation ﬁa’lq e RTl - Mean choice movement
time Iuﬁiﬂmmﬁiqwﬁuﬁu WaTWU Moderate correlation 91 MoCA, RVP - Mean latency,
RVP - Probability of hit, DMS - Percent correct iherg OTS - Mean latency to first choice
39919UBN I Hea01e91il Movement time Uara1gtiogeieseyn1aaINTguUAR AU
Tugernusigiesnindgee1gfi Movement time wava1guinnda Inglugisaaunsasm
AZWUL MoCA Lagangaziinauinndd

a

31NA15199 4-11 Fauanspuduiussenitanmsdygyr wag SD Time headway lu

;:szjﬂmq WUANUFURUSTLAU Very strong correlation 7 RTI - Mean simple movement
time Iuszmmmﬁaga WU Strong correlation ﬁaﬂq ez RTl - Mean choice movement
timeGLusti'NmmﬁaquéziuLﬁmﬁu Mean Time headway lagil RTI - Mean simple
movement time Tusau§isnifisdiandie uazdfanu Moderate correlation i MoCA,
RVP - Mean latency, RVP - Probability of hit, OTS - Mean latency to first choice wa g

SWM - Total errors 39@13unlein {gee1gfil Movement time taunit 91gleenin wag

'
a

AZLUY MoCA 111NN31 A2a1150AIVANTEININTaRudAuAuilug9AmSgeliag

[
IS Y

Ipdeanidateng il Movement time 11An31 81811NNI1 kazALUY MoCA Haendn 119

Tuanudaen wazaugIgs
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£ v v 6 |

60

4-9 duuszAvsanduiusseninamanisnaaaunvadaa wagkan1snaaauniul

[y

¢ o I3 A 1y v | aa ! = I a
sogudnUasIasuRAuTIagiumi (Coherence) lawznguiifieanauinnin 60 U wasngui

flongunnnan 60 Ynllanzauesunnseuantiey

Coherence T (D-E)

Overall Low speed | High speed

Age -0.74980** | -0.73220** | -0.74810**
MoCA 0.47156** |  0.52303** 0.42858%
Mean simple reaction time -0.10053 -0.17593 -0.04303

- Mean simple movement time -0.78731** | -0.72943** | -0.71868**
™ | Mean choice reaction time -0.16095 -0.21667 -0.18519
Mean choice movement time -0.67094** | -0.62683** | -0.60839**
Mean latency -0.46812* | -0.47652** -0.35464

% Probability of hit T 0.48122** | 0.48432** | 0.50013**
Probability of false alarm 0.10623 0.12481 0.04229

v | Percent correct 0 0.3868 0.4005* 0.4305*
% Mean correct latency 0.38685 0.40052 0.43053
L | Percent correct ) -0.01881 -0.05569 -0.07148
< Mean correct latency 0.24307 0.28965 0.27917
Problems solved on first choice T 0.23805 0.24653 0.25846

o« | Mean latency to first choice -0.49890** | -0.49834** | -0.41494*
5 Mean choices to correct -0.20732 -0.24206 -0.24417
Mean latency to correct -0.31690 -0.32365 -0.25804
Total errors -0.44993* | -0.48661** | -0.42524*

% Mean time to last response -0.21488 -0.22570 -0.26467
Mean token-search preparation time -0.07801 -0.09707 -0.17007
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M13199 4-10 duUseansanduiusseninmanismaaaunvidynn wagkan1smaaaunIsTuT

SOUUAMUNEITIEURAUTREAUNT1 (Mean Time headway) Wn1znguideneunnil 60 U

Y

LagNgunienyuINNdT 60

Al

Ynflnnzaussunnsasdntioy

Mean Time headway T (D-E)
Overall Low speed | High speed
Age 0.65320** | 0.48200** | 0.65430**
MoCA -0.53419** | -0.44477* | -0.53139**
Mean simple reaction time 0.13948 0.06431 0.14413
- Mean simple movement time 0.81800** 0.45275* | 0.83545**
™ | Mean choice reaction time 0.16116 0.13775 0.16143
Mean choice movement time 0.68836™* 0.31384 | 0.71047**
Mean latency 0.44939% 0.09745 | 0.47309**
% Probability of hit T -0.43683* -0.33400 | -0.43728*
Probability of false alarm -0.12397 -0.12408 -0.11933
w | Percent correct ) -0.37997 -0.44031* -0.36566
% Mean correct latency -0.10079 -0.07193 -0.10046
L | Percent correct ) -0.22003 -0.20631 -0.21819
< Mean correct latency 0.12166 0.32784 0.09829
Problems solved on first choice T -0.23787 -0.10629 -0.24750
o« | Mean latency to first choice 0.49685** 0.26302 | 0.50733**
6 Mean choices to correct 0.21578 0.20598 0.21345
Mean latency to correct 0.29907 0.13434 0.30736
Total errors 0.36126 0.17448 0.37128
% Mean time to last response 0.17113 0.25834 0.15772
Mean token-search preparation time 0.04284 0.22380 0.02424
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4-11 duUsednsanduiussenitmanisnageunmslaygy) waznansnaaeun1siul

'
] 1

FOUUANUNSITDOUAAUTIDYA UM (SD Time headway) laniznquiiienguinnii 60 U

wasnguiidienauinnit 60 Unfianzaussunnseuaniios

SD Time headway (D-E)

Overall Low speed | High speed

Age 0.65140** | 0.57600** | 0.66040**
MoCA -0.50919** | -0.43755* | -0.51277**
Mean simple reaction time 0.14223 0.06836 0.14394

- Mean simple movement time 0.83745** | 0.63000** | 0.83735**
™ | Mean choice reaction time 0.14842 0.00816 0.18028
Mean choice movement time 0.70556** 0.44998* | 0.71108**
Mean latency 0.50072** 0.34323 | 0.49635**

% Probability of hit T -0.42989* -0.32698 | -0.44348*
Probability of false alarm -0.12404 -0.21638 -0.09997

wn | Percent correct ) -0.33502 -0.33639 -0.34881
% Mean correct latency -0.11427 -0.15140 -0.09397
L | Percent correct ) -0.20463 -0.08725 -0.23234
< Mean correct latency 0.07525 0.16758 0.07746
Problems solved on first choice T -0.24866 -0.04759 -0.27509

o« | Mean latency to first choice 0.50547** 0.43206* | 0.49598**
6 Mean choices to correct 0.20920 0.08560 0.23822
Mean latency to correct 0.30984 0.25394 0.30766
Total errors 0.39018 0.23837 0.40739*

% Mean time to last response 0.14994 0.15290 0.16163
Mean token-search preparation time 0.00349 0.02254 0.02406




63

v s a

1NM15199 4-12 Fauansauduiusseninmannslyy wagnanaaaun1sidimig

T o

SwaEan WeaSeuiieuiusagudnegauntisasudidmangludemiafusaniudig

'
= 1

(d) nnznauaseny Fennuduiussenitanmslaa wag 1/Time to collision (d) thuvm
Alallel Wusamanmsiifgeogldmnuisdesninsnguddusmiimnau sl 1/Time to
collision 18 0 e FemeAnduuszAnsanduiuslally uidmsu Time headway (ld) 4y
WUAINFUNUSTEAU Strong correlation AU Movement time Wa¥AIMUEUWUSTLAU
Moderate correlation AU OTS — Mean latency to first choice tag SWM — Total errors
Jeoravenliinmsinuszesvinsansasudsnuntiludesmaiusaimdadluvesigeeny
Movement time finasnnfign Tnsmuanansasumsuimsinnisinatintios
ANNAUNUSTEN I INaNST YT LaZHANAGOUNITHUININTIUNVEN dewSsuiiou

Ausagudnegaundssasumidmuneludesnmaiusaniudie (fd) lanznguiasony T

Y

a

WEAAILUANTI9N 4-13 NUANNFNNUTSEAU Weak correlation 51319 Reaction time, DMS,
OTS, SWM tag MoCA AU Time headway (fd) Lag5231119 RVP, AST, OTS wag SWM AU
1/Time to collision (fd) Iagnnauduiusiia1 P-value > 0.05 Fso1auentainluggeene
wnslgalinuidinadenisauauaudd wazrsnwssezisainsasudsunaslutomis
Fusaitmdadily

a

1NA15197 4-14 Fawansauduiusszninsannidag) uagnanaaounsidmng
FIUNNUEN Minimum Time headway Wag 1/Minimum Time to collision Wu11 Minimum
Time headway fiAuduiusluseau Strong correlation AU SWM - Mean time to last
response LagAUFUNUSIUTEAU Moderate correlation AU SWM - Mean token-search
preparation time kg OTS - Mean latency to correct Tuvaed 1/Minimum Time to
collision WUAIUFURUSAU OTS - Problems solved on first choice tigsALAElUTEAY
Moderate correlation 3sanauenlaintuaeengnvzUaailuiiuanuaunsasiunisusnms

JansaziinananuaNTa UMM IEanaeg1aUaenduuNign
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M13199 4-12 FuUseAndanduiussenitmanisnaaeunynsla) wasNan1sNagaunIs

MesamEan WeSeuieuiusasudiedauntsasuddningludesmaiusasiudng
(ld) wwznguidensunndy 60 U uaznquitiiengunnnd 60 Yndnneauesunnseaantioy

9

Merging (ld) (D-E)
THW T 1/TTC

Age -0.32510 N/A
MoCA -0.36172 N/A
Mean simple reaction time 0.25728 N/A

_ | Mean simple movement time 0.74724** N/A
& Mean choice reaction time 0.30667 N/A
Mean choice movement time 0.69429** N/A
Mean latency 0.36254 N/A

= | Probability of hit T -0.32508 N/A
Probability of false alarm -0.03660 N/A

v | Percent correct ) -0.29793 N/A
% Mean correct latency 0.09972 N/A
L | Percent correct ) -0.14594 N/A
< Mean correct latency -0.05931 N/A
Problems solved on first choice T -0.21212 N/A

o« | Mean latency to first choice 0.44668** N/A
6 Mean choices to correct 0.14489 N/A
Mean latency to correct 0.30554 N/A
Total errors 0.48437** N/A

% Mean time to last response 0.10971 N/A
Mean token-search preparation time -0.04604 N/A
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M13199 4-13 FuUseAndanduiussenitmanisnaaeunynsla) wasnan1snageau NIt
NeTIamEan WeSeuiieuiusosudnegauvassasudidmungludemnaausanudig

(fd) wwiznguiifiengannnit 60 U uaznguitiiengannnin 60 Undnnzauesunnsendntioy

9

Merging (fd) (D-E)
THW T 1/TTC

Age -0.07627 -0.14549
MoCA -0.26057 0.08123
Mean simple reaction time -0.27427 -0.07147

_ | Mean simple movement time 0.08418 0.08614
& Mean choice reaction time -0.31484 0.05330
Mean choice movement time -0.03914 0.13406
Mean latency 0.07437 -0.21352

= | Probability of hit T 0.07235 0.24333
Probability of false alarm 0.04815 -0.01982

o | Percent correct T -0.00147 0.06751
% Mean correct latency -0.24512 -0.01726
L | Percent correct ) -0.13938 0.10913
< Mean correct latency 0.11077 -0.35598
Problems solved on first choice T -0.05213 0.30406

» | Mean latency to first choice -0.14236 -0.22540
6 Mean choices to correct 0.06305 -0.21869
Mean latency to correct -0.23113 -0.29326
Total errors -0.19236 -0.28713

% Mean time to last response -0.33496 -0.08709
Mean token-search preparation time -0.22861 0.03993
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¥

o

195931799180 (Minimum Time headway, 1/Minimum Time to collision) Lan1gnguyi

91811N31 60 U uaznguindionguinndt 60 nfinnzavesunnsedintios

q 3

Merging (D-E)

Min THW T 1/Min TTC

Age -0.33204 -0.11092
MoCA 0.00472 0.10052
Mean simple reaction time -0.22701 -0.00567

- Mean simple movement time -0.19783 -0.09170
™ | Mean choice reaction time -0.30927 0.05108
Mean choice movement time -0.24529 -0.05575
Mean latency -0.03944 -0.10892

% Probability of hit T 0.17926 0.23996
Probability of false alarm -0.08048 0.07043

v | Percent correct ) -0.07791 0.19483
% Mean correct latency -0.14442 -0.09165
L | Percent correct ) 0.10985 0.20110
< Mean correct latency -0.22011 -0.22572
Problems solved on first choice T 0.05713 0.43573*

o« | Mean latency to first choice -0.38149 -0.17881
5 Mean choices to correct -0.06459 -0.27780
Mean latency to correct -0.43011* -0.22926
Total errors -0.34891 -0.29548

% Mean time to last response -0.63675** -0.08169
Mean token-search preparation time -0.54489** 0.03408
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ANuFuNusTEnitmanviUaeyn wag Time headway (li) kag 1/Time to collision

v =

(1) TumswAsuresmaiusaamenguigiety dauandlumsted d-15 nuanuduiudsedy
Strong correlation 511919 AST — Percent correct iU 1/Time to collision (li) wagszaAu
Moderate correlation 5314 Reaction time waz OTS U 1/Time to collision () Tnei
Time headway (i) NUAMUFNNUGTEAU Moderate correlation tg LA Movement time
Wit 39019uen1é41 Reaction time, Movement time, ANUEILITAAIUNITUSHITIANIT

v v s 1

LaYANENNTAMUNTSUSneRRduTLSIzdmaion I NYITEEENN kagAIEIAINTOBUR
suntiludesmadusaifeaiuluvueiifdsdsuremaiusaveigioy

NANS197 4-16 s?'fqLLammmﬁmﬁuéidewm%ﬂzy;yw iU Time headway (ld) ke
1/Time to collision (id) lunsiasuresmalfusalanznguigeony nuin 1/Time to
collision (ld) fAuduNUSIEAU Very strong correlation AU SWM — Mean time to last
response LAz Il AITUFUNUSTEAU Strong correlation AU OTS - Mean latency to
correct ag SWM - Mean token-search preparation time Tnadi Time headway (ld) Wy
LNEIAITUFURUGTEAY Strong correlation AU RTI — Mean simple movement time
WAZIEAU Moderate correlation fiu RTI - Mean simple reaction time, RTI - Mean choice
movement time, OTS - Mean latency to first choice wag OTS - Mean latency to correct
JaenavenladnAuanITanIuNsSusnedAFuILS wazANAINTARIUNITUTINTIANISE
HARBNITAIUANAINULS? wagdnwssezrneansasudduntlutemaiusafidindeee
wWasudhluvesiigeeny Taeil Movement time wag Reaction time Hnason1s3nunszeavins
medntiey

NANTIT 4-17 6’?@LLammmé’uﬁuﬁ‘idewm%ﬂﬁgqn iU Time headway (fd) wag

1 ¥ s %

1/Time to collision (fd) 1um'iLU§'EJuﬁzia\‘mwLammammqug}lq\‘imq WUAUFUNUSTZAU
Strong correlation 5¥%7219 1/Time to collision (fd) iU RVP — Mean latency Wagseau
Moderate correlation wag Weak correlation Au Movement time, RVP, DMS, AST, OTS,
SWM waze1y lagdl Time headway (fd) wulfiesmnuduiussesu Weak correlation fiu
Movement time, RVP, SWM waze1g 3991auanliinn1sauauaiiuidy uazsnwssezung

[

Nnsasudmurdduresmafusaiiminzasudnluvesgseny msldladedouilavna
1NTgn wazANNANINsasUMSTUSieliAduius AmwanssafunsuIMIiang waveny
Jrilnasmeianiioy

9115197 4-18 Fauansmnuduiusszninawanndiya uaznanaaeunsivaey

Y9INIIUAUTH Minimum Time headway Wag 1/Minimum Time to collision WULH & 3
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AMNFURUSIEWNIN Minimum Time headway iU SWM - Mean time to last response Way

RVP - Probability of hit lusgAu Moderate correlation

£ v v 6

M15991 4-15 FuUseAnsanduiusseninamanisnaaounniUae) LaskanIsMaaaunIs

=

Wagudeamuause Wewssuifiguiusasudnegauntinsasuid gl udeamiaiuse

Wiy () wwiznduiiilenguinndi 60 U uay

Ndo1euINNIY 60 VNAIZaNDIUNNT DY

antioy
Lane changing (li) (D-E)
THW T 1/TTC

Age 0.11980 -0.15690
MoCA -0.08092 -0.26444
Mean simple reaction time 0.07044 0.41626*

- Mean simple movement time 0.52096** -0.17442
™ | Mean choice reaction time -0.25047 0.57443**
Mean choice movement time 0.37441* -0.04151
Mean latency 0.11998 -0.07218

= | Probability of hit T 0.11975 -0.15693
Probability of false alarm -0.31699 0.28213

v | Percent correct ) 0.23034 -0.36095
% Mean correct latency -0.37850* 0.02328
L | Percent correct ) 0.35713 -0.62507**
< Mean correct latency -0.13639 0.24245
Problems solved on first choice T 0.10179 -0.42736%

» | Mean latency to first choice 0.36082 -0.44962**
6 Mean choices to correct -0.24093 0.58414**
Mean latency to correct 0.21796 -0.38904*
Total errors 0.07952 0.00057

% Mean time to last response -0.06284 -0.00082
Mean token-search preparation time -0.29407 0.24857
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AN599 4-16 FuUsEANSANFUNUSTENIMAN1TNAFeUNNEUYT asNANITNAABUNS

=

WA UYRINNIAUSE atUSeuLfisunusasuanegauntisagumnunelusoaninu

3]
sudha (d) lemngnguiifiongunnndn 60 U uazngudifiengannndt 60 idanzaussunnsos
iantioy
Lane changing (ld) (D-E)
THW T 1/TTC

Age -0.11660 -0.16180
MoCA -0.36522 0.10112
Mean simple reaction time 0.50975** -0.06821

_ | Mean simple movement time 0.63279 -0.12909
& Mean choice reaction time 0.26546** -0.15091
Mean choice movement time 0.56306** -0.19618
Mean latency 0.35082 0.11042

= | Probability of hit T -0.11656 -0.16179
Probability of false alarm -0.13815 -0.17492

v | Percent correct ) 0.02858 0.20255
% Mean correct latency -0.23832 -0.01312
L | Percent correct ) -0.03075 0.15763
< Mean correct latency -0.05225 0.31661
Problems solved on first choice T -0.17356 0.26082

» | Mean latency to first choice 0.51760** 0.52293**
6 Mean choices to correct 0.13144 -0.13991
Mean latency to correct 0.41779* 0.60376**
Total errors 0.37288* 0.19920

% Mean time to last response 0.17781 0.83235**
Mean token-search preparation time -0.01481 0.64533%*
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AN599 4-17 FuUsEaNSanduiussenitman1saaaunnsdaa) LasNan1sNaaauNs

=

WA UYaINIAUse wallSsuisunusasusnagaiunrassasusdinungludoaninu

3]
sudha (fd) lewgnguiifiongunnnin 60 U uazngudifiengannndt 60 Tidanzaussunnsos
iantoy
Lane changing (fd) (D-E)
THW T 1/TTC

Age -0.29754 0.24157
MoCA -0.07413 0.10476
Mean simple reaction time -0.08236 0.09102

_ | Mean simple movement time -0.21746 0.30846
& Mean choice reaction time -0.13689 0.09603
Mean choice movement time -0.26753 0.42149*
Mean latency -0.29539 0.64268**

= | Probability of hit T 0.33611 -0.37774*
Probability of false alarm -0.01131 0.24034

o | Percent correct T 0.13755 -0.00469
% Mean correct latency 0.18558 -0.38518
L | Percent correct ) -0.02475 -0.07474
< Mean correct latency 0.07093 -0.28095
Problems solved on first choice T 0.17086 -0.42629*

» | Mean latency to first choice -0.04068 -0.24246
6 Mean choices to correct -0.18507 0.31493
Mean latency to correct -0.00699 -0.33549
Total errors -0.31515 0.31531

% Mean time to last response -0.27810 -0.21563
Mean token-search preparation time -0.07776 -0.37830*
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M157991 4-18 FuUseAndanduiusseninamanIsnaaounniUae) LasanIsMAaaunIs

Wagugamaausa (Minimum Time headway, 1/Minimum Time to collision) ww1gngy

Pflo1gunndt 60 U waznguiifiensannnii 60 Yniinnizauesunnsaadnile

9 9

Lane changing (D-E)

Min THW T 1/Min TTC

Age 0.26951 -0.07909
MoCA 0.28078 0.08590
Mean simple reaction time -0.23169 -0.25880

- Mean simple movement time -0.11066 -0.03864
™ | Mean choice reaction time -0.13271 -0.36002
Mean choice movement time -0.09999 -0.15758
Mean latency 0.32320 -0.13912

% Probability of hit T -0.41421* 0.16397
Probability of false alarm 0.27889 -0.25640

v | Percent correct ) 0.14683 0.21688
% Mean correct latency -0.13739 0.15409
L | Percent correct ) 0.09769 0.35182
< Mean correct latency 0.30818 -0.02666
Problems solved on first choice T -0.00494 0.26494

o« | Mean latency to first choice 0.08348 0.29891
5 Mean choices to correct 0.04481 -0.35191
Mean latency to correct 0.13159 0.31052
Total errors 0.23321 -0.01062

% Mean time to last response 0.53245** 0.05078
Mean token-search preparation time 0.37918 -0.05736
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ANFNTUSIEnIanmS Uyt wag Time to max brake lugateny Fauanslunisnei

4-19 WUAINUFUNUSTEAU Moderate correlation 1 RVP — Mean latency ag Weak
correlation 1 RVP, DMS, AST, OTS wag SWM wanties 3981auantadinnistalaidedauilug

RoANENNNTa UM IEaTanseiuil Tudasene

M13199 4-19 FuUseansanduiusseninman1siageunvsdy) wagnan1snaaaunIven

sonseviuiulledisadantl (Mean Time to max brake) lw1gnquiiiiengaunnin 60 U wae

=

| aa J Aa ! [ 4
NRUNUDIYNINNIN 60 UNUNNLAUDIUNNIDIANUDEY

Emergency braking (D-E)
Mean Time to max brake

Age -0.04112
MoCA 0.15059
Mean simple reaction time 0.18151

- Mean simple movement time 0.13781
™ | Mean choice reaction time 0.03879
Mean choice movement time 0.21487
Mean latency 0.44076**

= | Probability of hit T -0.07652
Probability of false alarm -0.24537

v | Percent correct ) 0.04956
% Mean correct latency -0.26350
L | Percent correct ) -0.06506
< Mean correct latency -0.37471*
Problems solved on first choice -0.30316

o | Mean latency to first choice T -0.03398
6 Mean choices to correct 0.20598
Mean latency to correct -0.02539
Total errors 0.31077

% Mean time to last response -0.05526
Mean token-search preparation time -0.27916
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Awdstusszrinesdayan uaz SO Lateral position Tuynngueny uandlussied
4-20 Fafmuduiussedu Moderate correlation T SWM - Mean time to last response,
SWM - Mean token-search preparation time wag¢ Tawll Weak correlation Tunaves
DMS, AST, OTS wag SWM unssa Faeravenliingilenstios uazfidanuaimisosunns

UIMIFIANTT LAANUAINITAAIUNITSUSNONATUNUSH FzauNT0AIUANTIEUAbTIAIY

dl 1 a 1 1 £ Yol 1
Aasnnglurasaiuse llaelunisgrenisunlannia

a v v 6

A15991 4-20 FuUsEANSANFUNUSTENIIMAN1TNAaeUNNE U LasNaNITNAABUNS

muAusagudlegn1glugeanIafuse (SD Lateral position) S3uvNn&uee

SD Lateral position (A-E)

Overall | Low speed| High speed

Age 0.50250** | 0.46970** | 0.43620**

Mean simple reaction time 0.50250 0.46970 0.43620

= Mean simple movement time -0.03252 0.11865 -0.05896
oC

Mean choice reaction time 0.06418 0.14195 0.02562

Mean choice movement time 0.04709 0.10958 0.02126

Mean latency 0.03468 0.16052 -0.01249

% Probability of hit T -0.04085 0.10977 -0.07325

Probability of false alarm -0.17416 -0.13598 -0.14775

g Percent correct T -0.20789 | -0.25178* -0.15531

2 | Mean correct latency 0.17835 0.26466* 0.12563

= Percent correct T -0.20434 | -0.24444* -0.15044

< Mean correct latency 0.22816* 0.21372 0.20436

Problems solved on first choice T -0.37874** | -0.30145** | -0.33407**

% Mean latency to first choice 0.19575 0.22733* 0.15705

© Mean choices to correct 0.33755%* 0.21607 | 0.30544**

Mean latency to correct 0.25279* | 0.25860* 0.21898

Total errors 0.37606™* | 0.35839** | 0.31819**

% Mean time to last response 0.57371** | 0.41999** | 0.53202**

Mean token-search preparation time 0.49895** | 0.34505** | 0.46802**
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ANFuRusSAnduRussenitannsUyayn wae Coherence lunnngueiy wansly

[y

A15199 4-21 NUANUAUNUSTEAU Moderate correlation ABUTIUINTG Movement time,
RVP, DMS, OTS uag SWM 8nvisdall Weak correlation lunnuuunaaau 3se1avenladnmms
Uayayluyndnu sauiseny finasiaan Coherence wisonsldrnuiilndifessnsudaumii
d‘ d! £ % 5 1 a
INANTNDN 4-22 Fauaasanuduiusseninmanisnaaeunnslaynn wagka Mean
Time headway ¥83%NNd1018 NUANUFUNUSTEAU Moderate correlation 91 Movement
time, RVP- Mean latency, DMS - Percent correct, OTS - Mean latency to first choice,
QTS - Mean choices to correct, SWM - Total errors kagang 1neil Weak correlation Tu
= Yo ! A : I} &
NNLUUNAABY 39813UNLA11 Mean Time headway #38n159195888%1931N 508 UAAY
At deuduiusiunmsdyailunnau legnemsldlagedou wavanuaunsasu
nsSusnedAduius
1NANTNN 4-23 Feuanaaudunusseniranisiegeunmsdyy wasna SD Time
headway lunnngueisy nuAuduiusseau Moderate correlation i Movement time,
RVP- Mean latency, DMS - Percent correct, OTS - Mean latency to first choice, SWM -
Total errors Waze1y lawil Weak correlation lunneArvesiuunaaay OTS Lazu14AIIN

WUUNAABUDU 9013UDNLA31 SD Time headway HAnudunusiunnddey

q o

1 lunnay

(% v 6

lPglanEANAINTIAUATTTUINOIRAUNUS LagAIHELTAAIUNMTUTINTIANTS
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M13199 4-21 duUseansanduiusseninmanismaaeunvidynn wagkan1smaaaunIsTuT

SOUUANNVRITIEUARUNBEAUNT (Coherence) TINNNNGNE

o

Coherence T (A-E)

Overall | Low speed | High speed

Age -0.48480** | -0.44490** | -0.55090**

Mean simple reaction time -0.13186 -0.15342 -0.13146

= Mean simple movement time -0.54441** | -0.51057** | -0.49851**
as

Mean choice reaction time -0.20861 | -0.23508* | -0.23180*

Mean choice movement time -0.48051** | -0.45632** | -0.44462**

Mean latency -0.42362%* | -0.47224%** | -0.35278**

% Probability of hit T 0.36839** | 0.37050** | 0.39141**

Probability of false alarm -0.05854 -0.03412 -0.14187

g Percent correct T 0.39140** | 0.44232** | 0.41871**

2 | Mean correct latency -0.14305 -0.10988 -0.20001

— | Percent correct T 0.29693** | 0.32482** | 0.34536*

< Mean correct latency -0.22008 -0.14235 | -0.28489**

Problems solved on first choice T 0.34374** | 0.34911** | 0.40115**

% Mean latency to first choice -0.50445** | -0.46774** | -0.43164**

© Mean choices to correct -0.36021** | -0.37607** | -0.43194**

Mean latency to correct -0.40795** | -0.37705** | -0.37510**

Total errors -0.48529** | -0.52122** | -0.50102**

% Mean time to last response -0.33057** | -0.28435** | -0.40406**

Mean token-search preparation time -0.15861 -0.10674 | -0.23422*
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M13199 4-22 dulseansanduiusseninmanismaaeunvidynn wagkan1ImaaaunIsTuT

o

JOUUANNVRITIEUAAUNBEA WY (Mean Time headway) S3umnNgNeny

Mean Time headway T (A-E)

Overall | Low speed | High speed

Age 0.42880** | 0.54690** | 0.39170%**

Mean simple reaction time 0.12818 0.10945 0.12525

= Mean simple movement time 0.55800** | 0.35799** | 0.55980**
as

Mean choice reaction time 0.19166 0.18975 0.18466

Mean choice movement time 0.47407** | 0.26509* | 0.48186**

Mean latency 0.41302** | 0.27825** | 0.41189**

% Probability of hit T -0.33533** | -0.31452** | -0.32300**

Probability of false alarm 0.02137 0.08484 0.01232

g Percent correct T -0.36894** | -0.44586™* | -0.34086**

2 | Mean correct latency 0.06477 0.08872 0.05965

— | Percent correct T -0.24569* | -0.27343** | -0.23136*

< Mean correct latency 0.19761 | 0.18435** | 0.19299**

Problems solved on first choice T -0.31356** | -0.39371** | -0.28721**

% Mean latency to first choice 0.52431** | 0.31234** | 0.53064**

© Mean choices to correct 0.32983** | 0.43100** | 0.30006**

Mean latency to correct 0.39644** | 0.27820** | 0.39491**

Total errors 0.41643** | 0.47840** | 0.38734**

% Mean time to last response 0.28373** | 0.35017** | 0.26124**

Mean token-search preparation time 0.13982 0.19506 0.12664
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M131991 4-23 Fulseansanduiusseninmanismaaeunvidynn wagkan1smaaaunIsTuT

o

TOUUANNVRITDEUARUNBEAUNTA (SD Time headway) S3uvNN&uee

SD Time headway (A-E)

Overall | Low speed | High speed

Age 0.37710** | 0.48360** | 0.38970**

Mean simple reaction time 0.12175 0.08757 0.12573

= Mean simple movement time 0.55468** | 0.40776** | 0.55347**
as

Mean choice reaction time 0.16693 0.10718 0.18985

Mean choice movement time 0.46654** | 0.29901** | 0.46787**

Mean latency 0.41269** | 0.33534** | 0.41217**

% Probability of hit T -0.30939** | -0.24445% | -0.33241**

Probability of false alarm 0.00205 -0.03614 0.02777

g Percent correct T -0.32440** | -0.37378** | -0.33055**

2 | Mean correct latency 0.03247 0.01558 0.05813

— | Percent correct T -0.22050 -0.16266 | -0.24622*%

< Mean correct latency 0.16093 0.19951 0.17787

Problems solved on first choice T -0.28578** | -0.24883** | -0.30827**

% Mean latency to first choice 0.52017** | 0.48394** | 0.50747**

© Mean choices to correct 0.29104** 0.25234* | 0.32117**

Mean latency to correct 0.38662** | 0.38172** | 0.38143**

Total errors 0.39039** | 0.41310** | 0.40878**

% Mean time to last response 0.23935* | 0.27587** | 0.25139*

Mean token-search preparation time 0.09668 0.12483 0.10724
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[y

ANUFuNUSIEinannsUayeyn fu Time headway (ld) wag 1/Time to collision (ld)

Tunsidmiasiuniemdnsiunnngueny wanslunisnedl 4-24 wuanudusiuslusziu
Moderate correlation tfie41/Time to collision (ld) fiuany uenmionntudusziu Weak
correlation 9aziiuin Time headway () wuauduRUSTU Reaction time, Movement
time, RVP uaz OTS et 1/Time to collision (ld) Anuduiudailvaiuaznudl AST, OTS
Lz SWM F9919uanlai1uenaIne1gal Reaction time, Movement time, nslalaigadou
LAEAIINAINITAAIUAITTUINeNAFUUS AnadonisThuisseeiiansagudauntiily
Fosmaiusafifdadnly Tnefieny anuannsadunsiuinedaduiug uazanuanusn
AIUNITUINITIANTS AzdinaronssnwInms) warszazrisainsagudauvi lugemig
Ausaiimdadily

AUFURUSsENIannsUayeyn Ay Time headway (fd) wag 1/Time to collision (fd)
Tunisidmasiumeandnvesnnguoty uanslumsned 4-25 linugidaudusiugosaeil

v o W 1 |

% v 6 1
ULAINEY WUIANUFNNUTVINANAN P-value > 0.10

Y

a

9115797 4-26 Fawansauduiussenitaan s wazkanaaeUn1T LN
FIUVINEN Minimum Time headway tag 1/Minimum Time to collision WuAUAUNUS
3109 Minimum Time headway AU SWM, OTS, RVP — Mean latency, RTI - Mean simple
movement time waza1y TuseAu Weak correlation 39919uanlii1078 ANAINITAGIY
NM33UNefRdURUS LagANaINITARIUNITUTNTINNT FedNaRDNITINEIAIINGT uas

SLYLNUININTAUUATIUTS I UTBIMIBAUTANaD U
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M13199 4-24 FuUsEansanduiusseninawman1sMaaeuns Uy kagkan1INAaaun1sa

MeFIUNIman Wellseuieuiusaguanegiunisasudidmngludemaiusanudng

(d) s3unnnGNeTY

Merging (ld) (A-E)

THW T 1/TTC

Age 0.30290** -0.45040**
Mean simple reaction time 0.27497** -0.21410%

_ | Mean simple movement time 0.31627** -0.04185
& Mean choice reaction time 0.25441** -0.14202
Mean choice movement time 0.35977** -0.10634
Mean latency 0.27527** -0.12862

% Probability of hit T -0.34889** 0.32347%*
Probability of false alarm 0.09201 -0.19946

v | Percent correct ) -0.21569*% 0.19587
% Mean correct latency 0.22108* -0.26465**
L | Percent correct ) -0.14270 0.25574**
< Mean correct latency 0.12767 -0.31646™*
Problems solved on first choice T -0.31610** 0.24248**

» | Mean latency to first choice 0.21954* -0.21812%
6 Mean choices to correct 0.27642** -0.21966*
Mean latency to correct 0.23424* -0.25818**
Total errors 0.32721** -0.32459**

% Mean time to last response 0.17295 -0.29386**
Mean token-search preparation time 0.09421 -0.27560**
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M13199 4-25 FuUseAnsanduiussenitmanisnaaeunnsla) uasnan1snageunIsidn
NeTIamEan WeSeuiieuiusosudnegauvassasudidmungludemnaausanudig

(fd) s2unNNGNeY

Merging (fd) (A-E)
THW T 1/TTC

Age -0.15142 0.21478
Mean simple reaction time -0.10084 0.01409

- Mean simple movement time 0.00140 -0.00868
™ | Mean choice reaction time -0.07576 0.06659
Mean choice movement time -0.00417 -0.03860
Mean latency -0.03972 -0.13351

% Probability of hit T 0.09850 0.01238
Probability of false alarm -0.12221 0.03635

v | Percent correct ) 0.14539 0.05171
% Mean correct latency -0.07933 0.16534
. | Percent correct T 0.08681 0.02243
< Mean correct latency -0.03000 -0.01932
Problems solved on first choice T -0.07812 0.04807

» | Mean latency to first choice -0.16057 -0.05887
5 Mean choices to correct 0.00270 -0.01601
Mean latency to correct -0.18008 -0.11087
Total errors -0.25380 0.07597

% Mean time to last response -0.19311 0.00112
Mean token-search preparation time -0.12698 0.01510
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M13199 4-26 FuUseAnsanduiussenitmanisnaaeunnslan) uasnan1snageu NI

N1939UNan (Minimum Time headway, 1/Minimum Time to collision) 534nN&gN@18

Merging (A-E)

Min THW T 1/Min TTC

Age -0.30091** 0.14327
Mean simple reaction time -0.10908 -0.00131

- Mean simple movement time -0.24797* -0.05116
™ | Mean choice reaction time -0.20271 0.06146
Mean choice movement time -0.17570 -0.03764
Mean latency -0.24957* -0.03643

% Probability of hit T 0.11742 0.10718
Probability of false alarm -0.15763 0.10248

v | Percent correct T 0.22175 0.06328
% Mean correct latency -0.12637 0.01132
L | Percent correct ) 0.14239 0.11006
< Mean correct latency -0.08820 -0.05968
Problems solved on first choice T 0.21111 0.17487

o« | Mean latency to first choice -0.26020* -0.06113
5 Mean choices to correct -0.23125% -0.12762
Mean latency to correct -0.29026** -0.10269
Total errors -0.34098** -0.03543

% Mean time to last response -0.38042** 0.00804
Mean token-search preparation time -0.24253% 0.04158
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21NA15197 4-27 ananamuduiusseninanndlagn fU Time headway (1) uas
1/Time to collision (1) lumsiasugemafusaTIINANGNDY NUATIENTUSTERU Weak
correlation i RVP — Probability of hit, AST — Mean correct latency, OTS - Mean latency
to first choice, OTS - Mean latency to correct, kag81g AU ‘1713& Time headway (li) ha e
1/Time to collision (1)) Fee1aventaitens waznnidyarluiuaauausaniunIsuinig
Inn15 ARaImIsanIuNssusnefinduius waznsldlaledeou dnadndessonisinm
88918 wazaufinsasuidunilutesafusaideniilurnefiddsazidasures
MLAUTH

a

ANUFuNuSIEniennsUaan AU Time headway (ld) wag 1/Time to collision (ld)

[ Ag]

Iumimﬁ'ausdaﬁm\uﬁu'imamﬂﬂqmmq wanslums197l 4-28 wuin Time headway (ld) &
AMUFUNUSTUTEAU Moderate correlation iU Movement time, OTS - Mean latency
to first choice Wag OTS - Mean latency to correct Lagdl Weak correlation AU Reaction
time, RVP - Mean latency, DMS — Percent correct, OTS — Problem solved on first choice,
OTS - Mean choices to correct, SWM - Total errors, SWM - Mean time to last response
uazeny 1aefl 1/Time to collision (d) wuuduifusszdu Weak correlation Lilgaus DMS
— Percent correct, OTS - Problem solved on first choice, OTS - Mean choices to correct
uare1gity 3se1auenléin Movement time auanansndunsiuSiedfduius uas
ANUAILNTAAIUNITUSUNTIANNT ﬁwa&iamamuqmmwm%a WAYSAYITLELUIIAINT O UUR
Fruntiludemaiusaiiertuluras it diezdsutemiaiuse 1aedl Reaction time
Lazoryiuasaidniioy

a

NAN199 4-29 6’?&memmé’mﬁuéswdwwmﬁaﬁp U Time headway (fd) wag
1/Time to collision (fd) suamﬂmjmmqiumst,ﬂﬁlamiaamaLﬁusm WUAUALTUSLNE S
LATEAU Weak correlation 5211313 Time headway (fd) iU AST- Mean correct latency,
SWM - Mean token-search preparation time wazang WALILYINS 1/Time to collision (fd)
U SWM — Mean time to last response Wit venavenlgindiifiesnnuaiunsadiunis
U3msianTs warorgiinadensinwsyezvinsnnsnsudsnunddudosafusaiimaady
I8l

INAN5199 4-30 %qLLammmé’mﬁuéawdwmawm%ﬂ@gm LASNANAABUNITLYINIS
SIUNIUEN Minimum Time headway wag 1/Minimum Time to collision WuANEUNUS
FE1319 Minimum Time headway &g 1/Minimum Time to collision Tusgdu Weak

a

correlation fiugny UagnnuuUNA@aU 8nLIL RVP Fi01auentaineny waznvsUayayilunn <
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M13199 4-27 duussdndanduiusseninmanisnadeunvsdann waznanisnaaaunis
= | a P a a Y] ca 1w v % | a
LWURYUYDINIUAUTD Lll'e]L‘UiEJ‘UL‘VlEJ‘Uﬂ‘UiﬂSumwagﬂqumuqiﬂEJUWLﬁWWiJWSIu%@QWWQL@UiQ

= LY . 1
Weanu (L) Saunnnguene

Lane changing (li) (A-E)
THW T 1/TTC

Age 0.30410** -0.27290**
Mean simple reaction time 0.33718** -0.19559

_ | Mean simple movement time 0.15120 -0.22442*%
& Mean choice reaction time 0.15605 -0.09240
Mean choice movement time 0.15851 -0.17121
Mean latency 0.14144 -0.18501

% Probability of hit T -0.29038** 0.23460%
Probability of false alarm -0.04889 0.01917

v | Percent correct ) -0.17267 0.25729**
% Mean correct latency -0.01964 0.08458
L | Percent correct ) -0.20892* 0.04129
< Mean correct latency 0.37073** -0.24911**
Problems solved on first choice T -0.12321 0.22811*

» | Mean latency to first choice 0.32457** -0.23187*
6 Mean choices to correct 0.07231 -0.07447
Mean latency to correct 0.30959** -0.27314**
Total errors 0.17167 -0.11831

% Mean time to last response 0.18253 -0.20239
Mean token-search preparation time 0.12479 -0.13154
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AN5991 4-28 FuUsEANSANFUNUSTENIIMAN1TNAaeUNNEUna) LasNaNITNAABUNS
Wagudemniuse Wewssuiuiusasudaniegauninsasuiidinuneludeniuiu

AU () TIUNNgUY

Lane changing (ld) (A-E)
THW T 1/TTC

Age 0.37740%* -0.20370*
Mean simple reaction time 0.36580** -0.09875

- Mean simple movement time 0.46198** -0.06533
™ | Mean choice reaction time 0.29590** -0.13972
Mean choice movement time 0.46367** -0.02313
Mean latency 0.32839** -0.03405

% Probability of hit T -0.14836 0.16252
Probability of false alarm -0.00216 -0.07439

v | Percent correct T -0.20877* 0.23378*
% Mean correct latency -0.07359 -0.07247
L | Percent correct ) -0.16610 0.18863
< Mean correct latency 0.07205 -0.07560
Problems solved on first choice T -0.34658** 0.34136**

o« | Mean latency to first choice 0.41417* 0.09161
5 Mean choices to correct 0.31511** -0.22050%
Mean latency to correct 0.40021** 0.10109
Total errors 0.31700** -0.11387

% Mean time to last response 0.27369** 0.07825
Mean token-search preparation time 0.13191 0.06178
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AN599 4-29 FuUsEANSANdUNUSIENIIMaN1TNAaeUNNEUna) LasNANITNAFBUNS
Wagudemnause Weoilssusuiusaguaegaiundesaguddivungludemniaiu

AU (fd) TIunNNgue

Lane changing (fd) (A-E)
THW T 1/TTC

Age 0.28242** 0.17072
Mean simple reaction time 0.04666 0.18068

- Mean simple movement time -0.02865 -0.07713
™ | Mean choice reaction time 0.10154 0.01311
Mean choice movement time -0.05327 -0.02965
Mean latency -0.05724 0.12511

% Probability of hit T 0.01204 -0.02523
Probability of false alarm 0.12789 -0.04821

v | Percent correct T -0.05785 0.06799
% Mean correct latency 0.19237 -0.04919
L | Percent correct ) -0.10700 -0.00837
< Mean correct latency 0.24690** 0.02759
Problems solved on first choice T -0.06166 -0.05152

» | Mean latency to first choice 0.13133 -0.11873
5 Mean choices to correct 0.00832 -0.00441
Mean latency to correct 0.18107 -0.14798
Total errors 0.05772 -0.06482

% Mean time to last response 0.18600 -0.20837*
Mean token-search preparation time 0.26705** -0.20094
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A15991 4-30 FuUSEANSANFUNUSTENI1MAN1TNAaeUNNEUY) LasNANITNAABUNS

Wagugaamaiusa (Minimum Time headway, 1/Minimum Time to collision) $3unAN&x

97y
Lane changing (A-E)

Min THW T 1/Min TTC
Age -0.33740** 0.32694**
Mean simple reaction time -0.32571%* 0.04464
- Mean simple movement time -0.07781 0.24508*
™ | Mean choice reaction time -0.27400** 0.02438
Mean choice movement time -0.07631 0.17669
Mean latency 0.00086 0.14381
% Probability of hit T 0.22319 -0.13953
Probability of false alarm -0.05645 -0.02924
v | Percent correct T 0.31934** -0.14861
% Mean correct latency -0.06385 0.09511
L | Percent correct ) 0.29071** 0.08318
< Mean correct latency -0.12729 0.09282
Problems solved on first choice T 0.30913** -0.13957
o« | Mean latency to first choice -0.10855 0.31393**
5 Mean choices to correct -0.20597 0.04786
Mean latency to correct -0.13114 0.35932**
Total errors -0.21831 0.18365
% Mean time to last response -0.16147 0.30724**
Mean token-search preparation time -0.19708 0.25138
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AuFNTUSsEnIamEdeyeyr wag Time to max brake lunnyiteny Astansluniasg

7 4-31 Tanundanudunuslandaiau

M151991 4-31 duUseansanduiusseninmanismaaaunvsdynyn waskan1smaaauNIsuge

sanseviuiuilolisadaviil (Mean Time to max brake) s3uyNNgu8TY

Emergency braking (A-E)
Mean Time to max brake

Age -0.10870
Mean simple reaction time -0.17045

_ | Mean simple movement time -0.08818
& Mean choice reaction time -0.01440
Mean choice movement time 0.11805
Mean latency 0.08835

= | Probability of hit T -0.05725
Probability of false alarm -0.03069

v | Percent correct ) 0.10054
% Mean correct latency -0.14961
L | Percent correct ) 0.02051
< Mean correct latency -0.11486
Problems solved on first choice T -0.10794

» | Mean latency to first choice -0.05028
6 Mean choices to correct 0.03314
Mean latency to correct -0.09307
Total errors 0.03838

% Mean time to last response -0.03249
Mean token-search preparation time -0.08164
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4.4 ?AUTIYNANIINAGDU

Han1snaaaunniUeayinuinlungueigsng 9 Reaction time, Movement time way

nstaladsdaunuldlauwanisiuegiataau uwidmsunmstygyinuduiu nquiienytee

] oA vaa |

ninazaunsaviazkuulafniinguiionguinndn wasdiidnzaussunnseiniosvsd

9 Y

1 v

AzlLULENIINgueIYdY 9 sgndniau lnslanizegndeiunnuannsalunisuimsianis
wagANANIINIUNTSUEAeRRFuTLS venandl Wemaruduiussenineey uas
AzLUU MoCA Fadunuunageudmiudnnsessgeengiinzaussunwisadntios wuiidl
awduiugUulans Tnendudsyansavduiusiian -0.42463 uay P-value = 0.03950 ¥1
Tanunsovenldindleagifintu wisdygandeunesas assfunuiterountihdldua
LRy [11-14]

iletwanzuuy MoCA smauduiusiunaannuuunaaey CANTAB Fauandly
51971 4-32 UIAzIUY MoCA Smnuduiusiunaannuuunaaey CANTAB lunnsu @

aunsauanliduuunegey MoCA aansaltdussliunvslgyalulosiulad

M13199 4-32 FuUseansanduiussenitmanismaaeunnslan) wasnan1smaaay MoCA

CANTAB MoCA T CANTAB MoCA T
Mean simple reaction time -0.13719 v | Percent correct ) 0.77682**
= Mean simple movement time -0.41383 % Mean correct latency -0.44140%*
® | Mean choice reaction time -0.54023** Problems solved on first choice T 0.53408**
Mean choice movement time | -0.42942** o | Mean latency to first choice -0.24446
Mean latency -0.10371 '6 Mean choices to correct -0.69379**
% Probability of hit 0 0.45842** Mean latency to correct -0.14577
Probability of false alarm -0.18530 Total errors -0.45047**
i | Percent correct ) 0.64557* % Mean time to last response -0.32225%
< Mean correct latency -0.28325 Mean token-search preparation time -0.43658**

HAIINNTNABUANENNTLUNITAUANTDEUAL TR e luYaIIGALTA NUTHQN

nageudnazdulsosudneulUnIsiugievesdeanIuiuse wasfin1u5g99sdngny
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NAINNITNAFBUNITTUTIDBUARINMEITaBUAAUNgA W wandliliuiinguid
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v a

angtesninazdudasaguddunagiuminunninguniiongunniTunngieauss waz

v 1
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D.

o A
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uilunguiiengtiesninazilasudemnaiusalugesinessnintssasudassiuludomnaiiusn
surniiwaunInguiengnnnin uananil Mamadyasumamdn wegnsisuromns
Fiusa ggnnaaeuazldmnniatesninsasudiegiuminlutesmafusasutneiimaad
W nifunguilengtiesndi 30 U Aldarundannninfisadntios

n1sngasanseiuiuiledisosuddaniivegnnaasuynnguliunnnaieiuegia
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Y
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a

ANudNTusTEnienmsUaa warauansalunstulsasud gniwsieianen
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TngAunanenseniduasingufe aruduiusvenngueny wasauduiusianzdgeiy
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MNMsmeudiudserinamsdgn waranuausalunsiuisasudvestigions

' . & [V Y V- Aa ' v s
NUIBY e Movement time Uuladudununu 9 NANARDAINENTALUNTTUTTOUUA

[y

vaaRgeoglunisarvnusnsudliegneludeammasiuse MsTulsosudnunaITogud AU

o

2EAMUNTY NITUINNTIUNIEN NMTWUABUYRIMIUAUTY wazNITUEATANTETIURULLRll

o

INYUARAVLN LAENAIUAIUITAAIUNITUSIITIANIT AUAIUITOAIUNITIU
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ADNRFUNUS

Cafle

Qo v v

A5LalLT9YeU way Reaction time JANUFUNUSABAINUANNITAIUNTTUTLUUEIRUDAUN

1UoNINNTTINUAMUFUNUSTEUINALLUL MOCA AUNANISNAABUNISTUTIDURAAIUNG
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Y} v A

ANENTa UM STUTsRgUARUaITngudAuNeg Ut nIggeegnliinuiauni
UDIALD
AMUFNTUENTENINIANAINTAMUNTTUTIALUA TUDTE MoCA wavka CANTAB Tu

19818 @13150aTUTEAUANNANTUSA Aen15197 4-33 lngnudtenglinadenisaiuny

sosudbioglutosnaiusaiinnudaa lunausiing CANTAB fuasonsaunusasudlieg

Y

a

Tt aAuINAIILTIEs WAENUIIDNE AvLUL MOCA uavna CANTAB dnasenisdul
sosudmunaITasuRAuagiumi Tnana CANTAB wuauduiusuniigalusedu Very
strong correlation daundue1y uazAzuuL MoCA MUa1GU wenaIn Men1sidniesay
NUEN Warn15tUABUTDININAUTANUAMUFUNUSTUSEAY Strong correlation AUKE
CANTAB v14g wazlunisvgasanseviuriuiiafisasuddantiiiliesseiu Moderate
correlation fiuna CANTAB @a9n#inanaunil awnsaasulainailaainnisvegeu CANTAB
IS LY v o L4 IS v o & A

fanuduiusivanuannsalunstudsegudlunnaniunisal lagergianuduiusiienis

[

VUTREUANUNSITREUAAUNBgA UM Lazn1sAtuANsasudliaglutamIufiuTan
AMULEII WY WazAZLUY MOCA NUAMUFUNUSIAEINITTUTI0IUANIUNAITOSUAFUN
AgAUNIN

[y 6

ANS199 4-33 3zﬁummé’uwmizijmq AZLUY MoCA Na CANTAB LazANa1u1snlu

v A ¢ | aa 1 = I aa ! a
N1TVUVIDYUR LQWWSﬂEjﬂJVllIEJ']QNWﬂﬂ'J"I 60 U LLagﬂQlW]lI@’]EJqlnﬂﬂ'J'] 60 UNUN1IZEUDY

A ERNGRGE
Driving task Age MoCA CANTAB
Low speed O - .
Lane keeping
High speed - - O
Low speed ole) O OO
Car following
High speed o]e) O 0]0]0)
Merging - - OO
Lane changing - - OO
Emergency braking - - O

Note: OQOQO Very strong correlation
OO  strong correlation
O Moderate correlation

- Weak, Very weak correlation
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a

ANNFuRUSsEn IS Uy wazauausatunsTuTsneuRvesNnaNey Wl

g} q

ANUUANFNAINANUFUTUSIRN LRI Ee Y Tnefianuduiusinuiudnegluseiu Weak

correlation wag Very weak correlation \udulve) Jsvenliinanuaiunsasiiunissusine

Y

(% (% s

ARduNUS AuaIsasun1suImsianis nsldladdou uazeny fnaiisdntosns

Y

ANNEsatuNMITulsasuanslun1smIvaNsasudliegMeluteanasuse n1stuTsasud

a

AUNRITNYUAARUTNOYAUNTT N1LEINNTINNVAN UaznIsiUagudamIaLsuse tngi
Vinwensngnsonseiuiulelisosudfanintu lnwuanuduiusiunmslyydaiau
a =t L% o ea ! o A & o

1NA519 4-34 Faaguaruduiusnsenineanuannsalunstulsasud fueng

wagha CANTAB lunnngueny wuinvieeny uasna CANTAB Hnasevinuen1smuausneudlv

=

agluraamaiiuse NM3TUTTagUAMUNAIIREUARUNgAI UM LagNISIIMNINTINNIITEN

Y
TuvaevinwemaUasuremiafusanuauduiusiieswana CANTAB Wil waylinudi
Wa CANTAB dwaluvinwenisugasansgriuiuiledsasundantl laganuduiusinud
SeRugeigaLilessEAy Moderate correlation Wit uagiilesanuuumnagey MoCA gnldlu

[ |

Ageengwiniu Fdlignihundiesginiuiuynnguenglunisiel
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Driving task Age CANTAB

Low speed O O

Lane keeping
High speed O O
Low speed @) O

Car following
High speed O O
Merging O O
Lane changing - O
Emergency braking - -

Note: OQOQO Very strong correlation
OO  strong correlation
O Moderate correlation

- Weak, Very weak correlation



92

Wangniarsanauausalun1siulsasudluinueang q wuanluunasiinee i
ANNFuRUSHUNNSUsyaysinaniusall
1. msmuansagudivegaisludemianuse danudiusiuauaiinsaaunsus

m3InnsNiige wazdaulurnuaunsadunissusnedifdusius

Yo

2. MSTUVIDYUAMIUNDITOUAAUNBEATUNTIN AINUAINITOAIUNITTUSNONRAUNUS

Y Y

~ ~ P ! a v
frauniign muumenislaladdon

v 6w v [

3. MSIMNTIIManan danuduiusiuauauisaniunissusneladuiusuin

Nan warfadLJuANEILNTARIUNITUSINSIANIS

9

v v Y1

4. mMawWdguresnaause danuduiusiuanuaiuisadiunissuinedaduiusuin

e wazdaundumuainsadunisuImsinnis Wuiediunsinesaumi

[

nan

5. MIvgasanseiuiuilefisoguadant danuduiusiunisldlagdou tangly

[y

HalAa1NUITENUTIAMLEINITAAIUNTTUTNRTAFUITUS AUAINITARIUNTT

UImsIanis mislaladedou uageny Inasieanuaansalun1stulsasudlurinuesng 9 &9

v 6 1

atuayunaanaieneunthn@nwanuduiusseninamidyan wazanuaiusalunis

v
2/ v f v A

JUVTNYUA NNA1II1AINNAINITAAIUNISSUSAaNRFdUNUS Tuluullduiazdinane

=

AUEINTNSTUTTaeUS Tnedinislaladedauiiniuduiusiduadudaun [9, 10, 22-
24] uagatvaywinddennaiteneiiiududiaiannuaunsalunstulsaeuduniu (4,
5,9, 10, 15-23]



unN 5

a3Una uazUalauaLue

51  a@3Unan1sidg

[
;7

NATellaoanuuu wagiauIanIuN1TaTIaeINIsAIURNIRe U bag Nl uYes

PNIWAUTO N1STUVITDEUAAUNAITOYUAAUTNDLATUNTN NIFHUINIITIUNIINEN A1SLUREU

Y

Fosafusn uaymsvgasonseviuiuiilefisnsuddinmii ieldlunsmaaeuraainsolu
mMsiudsasudseieiosdiassnmsduliuusenduas CametSoft

sAdeildvageunuanunsalunistulsosudainaniunisaidiaesfivaudy
Sufunaaaunnidyasigiuunaaey Cambridge Neuropsychological Test Automated
Battery (CANTAB) Inemaanungusiagnsiaun 53 au tasudadunguiifiongiiosnd 30 @
15 e, Nguiiiongsewing 30 s 45 U 11 Ay, nauitiongseming 45 89 60 T 10 Ay, naguidl
91931171 60 U 9 A, waznguiifiengannnit 60 Indanzaussunnsoudnios 8 au lag
THuuunaasy the Montreal Cognitive Assessment (MoCA) Tunnsduunggeetgifinnig
aueIuNNILANTeLRaNINNANNEIRLUNG

HansNAdUNNSUgyan LaTHANIINAAEUAINNANN SO LT UTSneuAluTnwesng 9 an
Yanmanuduius LU UV onils sevnenmsdayan warauannselunstusasudlag

AMAdIUsEAVTanduiusIiiesdu (Pearson’s Correlation Coefficient) lagwuiing

yaa 1

fe1gtaeninazarunsaiiazkuulaanINgunenguInndl kasniln1zauasunnses

Y
dnterasdinzuuungnitnguengdu o ety wazillomuduiusszninamitya,
warANaNnsatunIiudsasud wuilunsaivausagudlviegnglutemiusiuse sty

UINYUANUNSITOIUAAUTNBYA UM NTIM TGN wazn1sdeuYeLAuse i

L% s =

AuduiusiuANaIIsaaunNssudnelifduiusuiniign nesesasunduauaiuse

=

AUNITUTMNSINNTT waenslalaitedou audau lnefinsrgnsanseiuiuiolisnsuddn

1% '
| v [ A

i wuanudiusiunslaladedou wnnzlunguggeeneminty wazidofiansaaniy

9 Y 9

nquiifianguinni 60 Yuaznguiifenguinnia 60 Viinzaussunnsenaniios wuin
3
Y

UBNINANUEINITAAUATSUSNBTRGUNUS ANEILNTAAIUNITUSUISINNIT Laznstdla

99U NIUNARANNEINITOIUNITTUTITOBURLE Reaction time way Movement time &

HafeANANTAtUNITUTTaB ALY UanaNtl Azuu MoCA Baldlun1sdnuungdgeeny



94

v YY)

nilnnzauesunnsetantosaaninnguiaeenaund Salanuduiusiuanuaiusalunis

]

Y ¥

JUIMUNITOIUAPUNDEAUNLNDNALE

Y
£%

faugddmantaanauideiasnuanuduiussznineeiy Asuul MoCA Lagua
CANTAB fiumnuanunsatun1sdulisasud uregnslsinu ongiiiesegrafesliaunsalddu
naiilovaniisauainsatunsiulvesgiengls dudusedlduvunaaaunvslayaidd

WslunITieTiisanuvganigaiegaransadulsasudlaegauasnds ey

[
v [y v

prgduiiauduiusiuaIualunsalun1sdudsasunvessgiengiassndimmidaynn

9

WULALTUAUNALDIEDY 9 UONIINFFIDIETINUANFURUSTENIIEAUAIINEILN T bY

v & 1 (% ! IS (% Y v A (3 J
NMSTVATNIUALTUNU UAKRa CANTAB danudunusiuaddansalun1sdualsagununnnia

a

91g 9nnaunausaazuladn unslygdanuduiusivanuaiunsalunistudsaeud

lAglanIzANLAINITAMUNTFUNNAFUITUS AIINAINITARIUNITUINITINNTT waen1sld

lagadou Tnvarunsaldvineauaiunsalunsdulisosudluvinwe nsauausasudlieg

Y

AlUDIMIUAUTD NISTUTTOYUAAIUNSITOIURAUN DY ATUNUN NITUINIITINNIINAN

Y

nswWagutemnaiuse waznisveasansyyiuiudlelisosuddanin lavnnaueny wazdniou

wngeulungurgeeny

5.2  YaLdusnug

[ ' '
a o ‘215[,9-/ A A

MuAdelldaasdrastudlunisnageuaua@nnsalunsTuUTTa8UR FUAT89T1809

IS 1 A ! (% ~ (% IS (% !

n13tuTnledaiiynnesey Tureliaiuisaadiauswnssyido UL TuT wmBs uAuLs

9 Y
£

LUsA viaLaeala ilrdnedenisiinnizdieannisiadeulm (motion sickness) kavdoya
VDITOYUAAUDY 9| ﬁQﬂLﬁU%’mﬂLﬂ%@%ﬁ’waaams%’usﬁﬁm'ism‘mEJUWU'N \Weagriaiunid
~ o PR v o Y P | A a
5388lUTUNTURTI93UL Feazdeaunlulaensmuinillsou 9 WU Seeen19TINNTaIs
Wisuiieufiudayarnuiivessaswddusiuninlunsdulsasudnundssosuddusiumi
WWudu
nafilgarnanddeinuinlunguigenefinnuuysusiuasudiaunn eradunaunain

U819 UR8LANLY FI1UINTTIUIUFIDE1LALLINTY 919V LA lANaNTALAUNIN

1% 1% '
=

899U mewminsanylueuAndsnlsiiuduIunguiieg iy
AMNFNNUSTENI1anEUgeyn wazauainisalunistudsosud a1aldladiiies
AUFUNUSTErinef kU suuunilsdeanis Tngoralinaauduiusuuunilesangy

[

ANduRusSUUUNAusenila vIaulinsens Anuduiusiuungusiengy dalunuideifnwm



95

Weaauduiuswuunilsdenils Ingldarduussansanduiusiesdulunisiiansan Ty
etusislvenafnwiinlumnuduiussluuudy o ludeulviiunnsseanly iefny

ANNAuRUSTEnIemEdya wagauaunsalun1stulsasudliaviden anTeesay

(v v

N13TUTT0EUATUTINU TN TUT TN weNandudnUINNNY WU N1STUTOSUARNIUNI

[

wonnandlndyarnesnas waglifilvdygiuasias vsenstusasuddnaiou Wudu d

¥
av a = a %

nsneaeslunuddel Anwiiesinwenisauausaeudleg ngluteamnasiuse n13dud

SNYUARNUVAITOUURAUTNDLA UL NITEUINITIUNIIVEN N1SUALUTDINIAUTD WALAIS

ngasanseiuiulledsasuddanin dedulunuidetudeluenadnuilurineeduy 9 sy

Welinsruisauduiusseninannsdyyn wagariuaiuisalunisduasagunluyn

£
=

anunisaifanunsaiaduls waziduwuimslunisiauiregensuideduy ¢ seld



S18N15971994

K. Kawahara and M. Narikawa, "The unique achievements of Japanese industries
in the super-aged society," Applied Ergonomics, vol. 46, Part B, pp. 258-266,
2015.

C. Prompak, "Aging Society in Thailand," Bangkok, Thailand2013.

Office of the National Economic and Social Development Board, "Population
Projections for Thailand 2010-2040," Bangkok, Thailand2013.

T. Nakano, M. Yamada, and S. Yamamoto, "A Method for Assessing the Driving
Ability of the Elderly and Thoughts on its Systematization," IATSS Research, vol.
32, pp. 44-53, 2008.

M. Ichikawa, S. Nakahara, and H. Inada, "Impact of mandating a driving lesson
for older drivers at license renewal in Japan," Accident Analysis & Prevention,
vol. 75, pp. 55-60, 2015.

D. C. Grabowski, C. M. Campbell, and M. A. Morrisey, "Elderly licensure laws and
motor vehicle fatalities," JAMA, vol. 291, pp. 2840-2846, 2004.

J. Langford, M. Fitzharris, S. Newstead, and S. Koppel, "Some consequences of
different older driver licensing procedures in Australia," Accident Analysis &
Prevention, vol. 36, pp. 993-1001, 2004.

J. Langford, M. Fitzharris, S. Koppel, and S. Newstead, "Effectiveness of
Mandatory License Testing for Older Drivers in Reducing Crash Risk Among
Urban Older Australian Drivers," Traffic Injury Prevention, vol. 5, pp. 326-335,
2004.

K. J. Anstey, J. Wood, S. Lord, and J. G. Walker, "Cognitive, sensory and physical
factors enabling driving safety in older adults," Clinical Psychology Review, vol.
25, pp. 45-65, 2005.

C. R. H. Innes, R. D. Jones, J. C. Dalrymple-Alford, S. Hayes, S. Hollobon, J.
Severinsen, et al., "Sensory-motor and cognitive tests predict driving ability of
persons with brain disorders," Journal of the Neurological Sciences, vol. 260,

pp. 188-198, 2007.



971

E. L. Glisky, "Changes in Cognitive Function in Human Aging," in Brain Aging:
Models, Methods, and Mechanisms, ed, 2007, pp. 3-20.

American Psychiatric Association, Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5). United States, 2013.

S. Panphunpho, "Effects of Thai wisdom sports training on cognitive function
among the elderly," Chulalongkorn University, Bangkok, Thailand2012.
Cognitive Fitness Center, "Mild Cognitive Impairment," Bangkok, Thailand2015.
J. C. Stutts, J. R. Stewart, and C. Martell, "Cognitive test performance and crash
risk in an older driver population," Accident Analysis & Prevention, vol. 30, pp.
337-346, 1998.

R. Ray and R. Eggar, "Assessing fitness to drive in dementia: a day at a driving
assessment centre," Old Age Psychiatrist, 2013.

Y. Mori and M. Mizohata, "Characteristics of older road users and their effect on
road safety," Accident Analysis & Prevention, vol. 27, pp. 391-404, 1995.

H. C. Lee, A. H. Lee, D. Cameron, and C. Li-Tsang, "Using a driving simulator to
identify older drivers at inflated risk of motor vehicle crashes," Journal of Safety
Research, vol. 34, pp. 453-459, 2003.

V. Cantin, M. Lavalliere, M. Simoneau, and N. Teasdale, "Mental workload when
driving in a simulator: Effects of age and driving complexity," Accident Analysis
& Prevention, vol. 41, pp. 763-771, 2009.

L. B. Brown, R. A. Stern, D. A. Cahn-Weiner, B. Rogers, M. A. Messer, M. C. Lannon,
et al., "Driving Scenes test of the Neuropsychological Assessment Battery (NAB)
and on-road driving performance in aging and very mild dementia," Archives of
Clinical Neuropsychology, vol. 20, pp. 209-215, 2005.

F. K. Withaar, W. H. Brouwer, and A. H. van Zomeren, "Fitness to drive in older
drivers  with  cognitive impairment," Journal of the International
Neuropsychological Society, vol. 6, pp. 480-490, 2000.

M. A. Reger, R. K. Welsh, G. S. Watson, B. Cholerton, L. D. Baker, and S. Craft,
"The Relationship Between Neuropsychological Functioning and Driving Ability
in Dementia: A Meta-Analysis," Neuropsychology, vol. 18, pp. 85-93, 2004.



98

R. De Raedt and |I. Ponjaert-Kristoffersen, "The Relationship Between
Cognitive/Neuropsychological Factors and Car Driving Performance in Older
Adults," Journal of the American Geriatrics Society, vol. 48, pp. 1664-1668,
2000.

W. M. Whelihan, M. A. DiCarlo, and R. H. Paul, "The relationship of
neuropsychological functioning to driving competence in older persons with
early cognitive decline," Archives of Clinical Neuropsychology, vol. 20, pp. 217-
228, 2005.

J. Barrash, A. Stillman, S. W. Anderson, E. Y. Uc, J. D. Dawson, and M. Rizzo,
"Prediction of driving ability with neuropsychological tests: Demographic
adjustments  diminish  accuracy," Journal of the International
Neuropsychological Society, vol. 16, pp. 679-686, 2010.

H. Jula, E. B. Kosmatopoulos, and P. A. loannou, "Collision avoidance analysis
for lane changing and merging," IEEE Transactions on Vehicular Technology,
vol. 49, pp. 2295-2308, 2000.

K. Brookhuis, D. de Waard, and B. Mulder, "Measuring driving performance by
car-following in traffic," Ergonomics, vol. 37, pp. 427-434, 1994.

N. J. Ward, M. P. Manser, D. d. Waard, N. Kuge, and E. Boer, "Quantifying Car
following Performance as a Metric for Primary and Secondary (Distraction) Task
Load: Part A — Modification of Task Parameters," in Proceedings of the Human
Factors and Ergonomics Society 47th Annual Meeting, 2003, pp. 1870-1874.

T. A. Ranney, "Psychological factors that influence car-following and car-
following model development," Transportation Research Part F: Traffic
Psychology and Behaviour, vol. 2, pp. 213-219, 1999.

T. Ngernsukphaiboon, S. Chantranuwathana, N. Noomwongs, A. Sripakagorn,
and S. Hemrungrojn, "A Study on Car Following and Cognitive Ability of Elderly
Drivers by Using Driving Simulator," SAE Technical Paper, 2016.

A. C. Stein and R. M. Dubinsky, "Driving Simulator Performance in Patients with
Possible and Probable Alzheimer’s Disease," Annals of Advances in Automotive

Medlcine / Annual Scientific Conference, vol. 55, pp. 325-334, 2011.



[32]

[39]

99

W. T. Kyaw, N. Nishikawa, T. Moritoyo, T. Tsujii, H. Iwaki, and M. Nomoto,
"Evaluating the Driving Ability in Patients with Parkinson's Disease Using a Driving
Simulator," Internal Medlcine, vol. 52, pp. 871-876, 2013.

T. Ngernsukphaiboon, S. Chantranuwathana, N. Noomwongs, A. Sripakagorn,
and S. Hemrungrojn, "Driving Ability Assessment for Elderly Driver Using Driving
Simulator: Cognitive Ability and Car following Performance," presented at the
the JSAE Kanto International Conference of Automotive Technology for Young
Engineers, Chiba, Japan, 2015.

H. C. Lee, D. Cameron, and A. H. Lee, "Assessing the driving performance of
older adult drivers: on-road versus simulated driving," Accident Analysis &
Prevention, vol. 35, pp. 797-803, 2003.

M. E. Speer and A. Soldan, "Cognitive reserve modulates ERPs associated with
verbal working memory in healthy younger and older adults," Neurobiology of
Aging, vol. 36, pp. 1424-1434, 2015.

H. L. Ong, M. Subramaniam, E. Abdin, P. Wang, J. A. Vaingankar, S. P. Lee, et al.,
"Performance of Mini-Mental State Examination (MMSE) in long-stay patients
with schizophrenia or schizoaffective disorders in a psychiatric institute,"
Psychiatry Research, vol. 241, pp. 256-262, 7/30/ 2016.

G. Daigneault, P. Joly, and J.-Y. Frigon, "Executive Functions in the Evaluation of
Accident Risk of Older Drivers," Journal of Clinical and Experimental
Neuropsychology, vol. 24, pp. 221-238, 2002.

Statistical Forecasting Bureau, National Statistical Office, "The situation of traffic
accident cause of the accident by a person and environment causes of the
equipment used in driving, Bangkok metropolis (MPB): 2006 - 2013," Bangkok,
Thailand2014.

Statistical Forecasting Bureau, National Statistical Office, "The situation of traffic
accident cause of the accident by a person and environment causes of the
equipment used in driving, whole kingdom: 2006 - 201 3," Bangkok,
Thailand2014.



(48]

100

National Higshway Traffic Safety Administration, "Description of light-vehicle pre-
crash scenarios for safety applications based on vehicle-to-vehicle
communications," 2013.

M. D. Justiss, "Development of a Behind-The-Wheel Driving Performance
Assessment for Older Adults," Doctor of Philosophy, Rehabilitation Science,
University of Florida, 2005.

Society of Automotive Engineers, "Operational Definitions of Driving
Performance Measures and Statistics (draft SAE Recommended Practice J2944),"
2013.

K. Vogel, "A comparison of headway and time to collision as safety indicators,"
Accident Analysis & Prevention, vol. 35, pp. 427-433, 2003.

B. Lewis-Evans, D. De Waard, and K. A. Brookhuis, "That's close enough—A
threshold effect of time headway on the experience of risk, task difficulty,
effort, and comfort," Accident Analysis & Prevention, vol. 42, pp. 1926-1933,
2010.

J. Peng, Y. Guo, R. Fu, W. Yuan, and C. Wang, "Multi-parameter prediction of
drivers' lane-changing behaviour with neural network model," Applied
Ergonomics, vol. 50, pp. 207-217, 2015.

P. Hidas, "Modelling vehicle interactions in microscopic simulation of merging
and weaving," Transportation Research Part C: Emerging Technologies, vol. 13,
pp. 37-62, 2005.

D. V. McGehee, E. N. Mazzae, and G. H. S. Baldwin, "Driver Reaction Time in
Crash Avoidance Research: Validation of a Driving Simulator Study on a Test
Track," Proceedings of the human factors and ergonomics society annual
meeting, vol. 44, pp. 3-320-3-323, 2000.

M. Green, ""How Long Does It Take to Stop?" Methodological Analysis of Driver
Perception-Brake Times," Transportation Human Factors, vol. 2, pp. 195-216,
2000.

D. L. Strayer, F. A. Drews, and D. J. Crouch, "A comparison of the cell phone
driver and the drunk driver," Human factors: The journal of the human factors

and ergonomics society, vol. 48, pp. 381-391, 2006.



[50]

101

D. Ruscio, M. R. Ciceri, and F. Biassoni, "How does a collision warning system
shape driver's brake response time? The influence of expectancy and
automation complacency on real-life emergency braking," Accident Analysis &
Prevention, vol. 77, pp. 72-81, 2015.

T. H. Wonnacott and R. J. Wonnacott, /ntroductory statistics vol. 19690: Wiley
New York, 1972.

T. Hill, P. Lewicki, and P. Lewicki, Statistics: methods and applications: a
comprehensive reference for science, industry, and data mining: StatSoft, Inc.,
2006.

. K. L. Lawrence, "A Concordance Correlation Coefficient to Evaluate
Reproducibility," Biometrics, vol. 45, pp. 255-268, 19809.

J. Benesty, J. Chen, Y. Huang, and I. Cohen, "Pearson correlation coefficient," in
Noise reduction in speech processing, ed: Springer, 2009, pp. 1-4.

R. J. Hunt, "Percent agreement, Pearson's correlation, and kappa as measures
of inter-examiner reliability," Journal of Dental Research, vol. 65, pp. 128-130,
1986.

E. van Wijngaarden, J. R. Campbell, and D. A. Cory-Slechta, "Bone lead levels
are associated with measures of memory impairment in older adults,"
NeuroToxicology, vol. 30, pp. 572-580, 2009.

R. E. Mercadillo, V. Galvez, R. Diaz, C. R. Hernandez-Castillo, A. Campos-Romo,
M.-C. Boll, et al., "Parahippocampal gray matter alterations in Spinocerebellar
Ataxia Type 2 identified by voxel based morphometry," Journal of the
Neurological Sciences, vol. 347, pp. 50-58, 2014.

S. Jirayucharoensak, P. Israsena, S. Pan-Ngum, and S. Hemrungrojn, "A game-
based neurofeedback training system for cognitive rehabilitation in the elderly,"
presented at the Proceedings of the 8th International Conference on Pervasive
Computing Technologies for Healthcare, Oldenburg, Germany, 2014.
Cambridge Cognition Limited, CANTABeclipse™ Test Administration Guide,
2012.

A. Palanisamy, N. N. Rajendran, M. P. Narmadha, and R. A. Ganesvaran,

"Comparative assessment of Montreal Cognitive Assessment (MOCA) and



(61]

[62]

102

Minimental State Examination (MMSE) in apolipoprotein E (APOE) €4 allele
carriers in epilepsy," International Journal of Epilepsy.

K. M. Stanney and R. S. Kennedy, "Simulation Sickness," in Human factors in
simulation and training, ed, 2008, pp. 117-124.

K. E. Money, "Motion Sickness," Physiological Reviews, vol. 50, pp. 1-39, 1970.



103

AMARNUIN



104

AMARNUIN N

sgazdungunIainldlunimagau



AMANUIN N

srgazdungunsalnldlunisnegau

¢ au & v =« ° o A a
guUnsalfildlun1sauideliuszneunie 1ATe991a09n 1508 YanaaaunnsUaan

Cambridge Neuropsychological Test Automated Battery wagiuuysgidunmidayyn

MoCA Fegunsalusiagdulisiuasidunsisil
n.l 13993188915V

LATP991809NISTUINLTLUNSITeY TdwanNAwls CarmnetSoft FIAIUITANINUA

&

ANMNWINRBNAY o) wANANTTNVDIVRITNEUAAUBUL wazgerdwIsanusaiuteyalay

Qe

v
a a Y

SolusRdeaud 10Hz Tneledessasnisdudiny Qﬂmmmugﬂﬁ n-1 LLazLLammaﬁquﬁ
n-2 wazlA3esiasINsTuTUsEne RS AR

1. Insvieiuunn 40 i 3 13es dmduudninannsaesnsiul

2. 9UNLADIVUIN 20 53 1 Lvﬁlm ﬁm%"uLLamma‘wﬁwamuqumiﬁ'mu

3. sqﬂmﬂmé’a Logitech ¢27 racing wheel 1 4@

4. poufmes 1 1A3es dmsulsznana lnedswasSendansed n-1

5

. YA havvnalnsviend

‘:l' a d' dl' a s o (% M o v
AT N-1 SIUAZLBYALAIDIATDINILADIANTUUTZUIANALATDINNABINTUUY

CPU Intel® Core™ i7-4770 @ 3.40 GHz
Mainboard msi Z87-GD65 GAMING

VGA NVIDIA GeForce GTX 770

RAM 16.0 GB DDR3

Hard Disk Drive SSD 128 GB

Power Supply COUGAR Power X 700




106

JUN N-2 MiN9euanIHa LATesd1aeInsTul



107

n.2 ?qumaauv!w%{]zy,zyﬁ Cambridge Neuropsychological Test Automated Battery

Cambridge Neuropsychological Test Automated Battery 1138 CANTAB ﬁ?uﬂssﬂau
ufouuunaaeuees 25 wuunaaey Faimmaasuiiunnsisiusenly leliimaaouiden
wuunaseulimnzautuiagUszasdvessaride Tnsuuuvaaoutostes CANTAB 1l

o

N

=De

1. Affective Go/No-go (AGN)

2. Attention Switching Task (AST)

3. Big/Little Circle (BLQO)

4. Cambridge Gambling Task (CGT)

5. Choice Reaction Time (CRT)

6. Delayed Matching to Sample (DMS)
7. Emotion Recognition Task (ERT)

8. Graded Naming Test (GNT)

9. Intra-Extra Dimensional Set Shift (IED)
10.Information Sampling Task (IST)
11.Motor Screening Task (MOT)
12.Match to Sample Visual Search (MTS)
13.0ne Touch Stockings of Cambridge (OTS)
14.Paired Associates Learning (PAL)
15.Pattern Recognition Memory (PRM)
16.Questionnaire (QUE)

17.Reaction Time (RTI)

18.Rapid Visual Information Processing (RVP)
19.Stockings of Cambridge (SOC)
20.Spatial Recognition Memory (SRM)
21.Simple Reaction Time (SRT)
22.Spatial Span (SSP)

23.Stop Signal Task (SST)



108

24.Spatial Working Memory (SWM)

25 Verbal Recognition Memory (VRM)

gunsalfldlunismegeu CANTAB Usenaume wnsesmauiinesdmiulsvaiana

mihaedula wazduna Asguin n-3

SUN -3 mihaeduda uazduna dmsu CANTAB



109

n.3  wuuuszliunnsdysyr MoCA
Montreal Cognitive Assessment %58 MoCA WJuLa3esiladnnsoeg1asidmsunig
anesuNNIBdsTesuAY lnganunsausslunvsgyailususing 9 laasunna wazldiaa

TunsUssifiuniley 15-20 w1 Fauunaasuiinswuufy 30 AzLUY A1NlaAsLUUL a8

1 [ 1 L 1 < 4
N1 25 ALLLUU Q%Qﬂ'ﬂ@')’]@QSLUﬂ']'JgﬂiJ@\TUﬂ‘Wﬁ@\?Laﬂuaﬁl
o .
MONTREAL COGNITIVE ASSESSMENT (MOCA) sEAumsAing : . o Judeuilifia:
INF AUNMNMINATDY :
VISUOSPATIAL / EXECUTIVE finnen, namiTaAn Ve 11.10 1. m
QR (3 Azium)
5 "
Widuny
_/5
_/3
. . v v 2. 3 o
MEMORY iyt - i wih flny ia ud Funa
MU NATYY 2 AT nunsai 1
uazawFBNATING 5 Wi T
NUATIAN 2
ATTENTION ISR N e ek e e 1£Jnnuaumui'muﬁﬁu [121854
gATeUMMTIUVLEUTRY [ ] 7 4 2 _/2
o fosiuoune i uanl 7: mzTnzdelaouidsieniay « 1 (ufinzuuuoiai 2 nfa)
[ 152139411806215194511141905112 | —/1
Fuan 100 av'lFevqiiaz 7 [ 1o [ 186 [ 179 [ 122 [ ]ss
ougn 4 wde s Ta 3 nzuwu, 2080 37 Ta 2 nzunu, 1 @2l 1 Az, 0. Talanzu _/3
Repeat : si'u{')'numﬁunulimﬁmiwnui’uﬁy []
wingeusreguiadisideimneglues [] _/2
Fluency /  venfdtufudroddnus < n » Wnnfigalu 1w# al ] (N 2 1 words) N
PX:19 17Xt [To] VI 1 oo mimifousznan 2 Ae wu novw-mu s idhuwaly [ ] sol-dnsows [ ] wnitm - Tuvssie _ /2
DELAYED RECALL h;muqqrhﬁﬁ'ljﬁuym:uﬂ wih flny i uzd fuaa 'l};nm;uumyn:;rh'f! _i/5
TagluiimsIndawe [1 [1] [1 [ 1 | mulaTasluludame
" Category cue
pEucna Multiple choice cue
OR ATIO [ 13 [ lideu [ ]9 [ 15 [ Jeowi [ ]émia _/6
Translated by Hemrungrojn MD mind ¥
Trial varslonym Uprdalsd August 31, 2011 rmiind 225/30 n-'..nuunn ¥g _/30
©Z Nasreddine MD i 1 azunu 09 mandnsfon < 6 y
www.mocatest.org

JUT n-4 Luunagey MoCA



110

UseiRgieuineniinug

wenquf Bugulnwyad WadleTudl 14 wwiou ymsdnaw 2535 Adwmin
n3emEIUAs d5ansfny iy inermanstudie a1vivineinisaeniaines
aedadinmaniuazineinisresiames auzineimans guiainsainmnivends e
Wouluiay Wnsdns 1y 2557 waziirAnwiselundnansiminssumansunivudia
AAIYTIMNTINATEING AMIMINTINMARNS nanTainTinetds Tulinisfinu 2557

= Ay av vo o &
LLa%lINa\‘ﬂ‘U'J"\]EW]l@ﬁUﬂ’]'ﬁLNEJLLWi@Q@@I‘UU

1. “Driving Ability Assessment for Elderly Driver using Driving Simulator:
Cognitive Ability and Car following Performance” in The 2014-2015 JSAE KANTO
International Conference of Automotive Technology for Young Engineer (ICATYE).

2015: Chiba University, Japan.

2. “A Study on Car Following and Cognitive Ability of Elderly Drivers by
Using Driving Simulator” in The 12th International Conference on Automotive

Engineering (ICAE-12). 2016: Bangkok, Thailand.



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญรูป
	บทที่ 1  บทนำ
	1.1 ที่มา และความสำคัญ
	1.2 วัตถุประสงค์
	1.3 ขอบเขตของงานวิจัย
	1.4 ขั้นตอนการดำเนินงาน
	1.5 แผนการดำเนินงาน
	1.6 ประโยชน์ที่ได้รับ

	บทที่ 2  ปริทัศน์วรรณกรรม
	2.1 พุทธิปัญญา
	2.2 การศึกษาความสัมพันธ์ระหว่างพุทธิปัญญาต่อการขับขี่รถยนต์
	2.3 การประเมินพุทธิปัญญา
	2.4 เครื่องมือที่ใช้ในการทดสอบความสามารถในการขับขี่รถยนต์
	2.5 สถานการณ์ที่นำมาใช้ในการทดสอบความสามารถในการขับขี่รถยนต์
	2.6 ตัวแปรที่ใช้ในการประเมินความสามารถในการขับขี่รถยนต์
	2.6.1 การควบคุมรถยนต์ให้อยู่ภายในช่องทางเดินรถ (Lane keeping)
	2.6.2 การขับตามหลังรถยนต์คันด้านหน้า (Car following)
	2.6.3 การเข้าทางร่วมทางหลัก (Merging)
	2.6.4 การเปลี่ยนช่องทางเดินรถ (Lane changing)
	2.6.5 การหยุดรถกระทันหัน (Emergency braking)

	2.7 การวิเคราะห์ความสัมพันธ์ระหว่างตัวแปร

	บทที่ 3  การออกแบบการทดสอบ
	3.1 การทดสอบพุทธิปัญญา
	3.1.1 Reaction Time (RTI)
	3.1.2 Rapid Visual Information Processing (RVP)
	3.1.3 Delayed Matching to Sample (DMS)
	3.1.4 Attention Switching Task (AST)
	3.1.5 One Touch Stocking of Cambridge (OTS)
	3.1.6 Spatial Working Memory (SWM)

	3.2 การทดสอบความสามารถในการขับขี่รถยนต์โดยใช้เครื่องจำลองการขับขี่
	3.2.1 การขับขี่รถยนต์ตามหลังรถยนต์คันด้านหน้า และการควบคุมรถให้อยู่ในช่องทางเดินรถ
	3.2.2 การเข้าทางร่วมทางหลัก การเปลี่ยนช่องทางเดินรถ และการหยุดรถกระทันหันเมื่อมีรถตัดหน้า

	3.3 กลุ่มตัวอย่าง
	3.4 การจำแนกผู้ที่มีภาวะสมองบกพร่องเล็กน้อย
	3.5 ขั้นตอนการทดสอบ
	3.5.1 ทดลองขับขี่รถยนต์ด้วยเครื่องจำลองการขับขี่
	3.5.2 ทดสอบความสามารถในการขับขี่รถยนต์ด้วยเครื่องจำลองการขับขี่
	3.5.3 ทดสอบ MoCA (สำหรับผู้ที่มีอายุ 60 ปีขึ้นไป)
	3.5.4 ทดสอบพุทธิปัญญา


	บทที่ 4  ผลการทดสอบ
	4.1 ผลการทดสอบพุทธิปัญญา
	4.2 ผลการทดสอบความสามารถในการขับขี่รถยนต์
	4.3 ความสัมพันธ์ระหว่างพุทธิปัญญา และความสามารถในการขับขี่รถยนต์
	4.4 อภิปรายผลการทดสอบ

	บทที่ 5  สรุปผล และข้อเสนอแนะ
	5.1 สรุปผลการวิจัย
	5.2 ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ภาคผนวก ก  รายละเอียดอุปกรณ์ที่ใช้ในการทดสอบ

	ประวัติผู้เขียนวิทยานิพนธ์

