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ABSTRACT
The Ministry of Land, Infrastructure and Transport established safety standards for Level 3
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standards for conditional autonomous driving systems. Accordingly, it is necessary to analyze the
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influence of various driving environments on take-over. In this study, using a driving simulator, we
@ 2020, The Korea Institute of investigated how traffic conditions and weather conditions affect take-over time and stabilization time.
Intelligent Transport Systems, Al  1he experimental procedure was conducted in the order of preliminary training, practice driving, and
rights reserved. test driving, and the test driving was conducted by dividing into a traffic density and geometry
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experiment and a weather environment experiment. As a result of the experiment, it was analyzed
that the traffic volume and weather environment did not affect the take-over time and take-over
stabilization time, and only the curve radius affects take-over stabilization time.

Key words : Autonomous Vehicle, Take-over, Virtual Driving Simulator, Level of Service, Weather
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1. A
1. 97| B2 ¥ =5

20161 29 A& ZHautonomous vehicle) DA 317} A =7} AlYH o] & AAY7EA] oF 120 th ] A&
Y27} AA F7He B FoA 3 Folth =3 TEWFTHE 2019 12€0) "AEAF 2 A S A EE
o] A} 7ol B A& MASIA AA A2 #d 3 A& Agel] tid kS At om,
20201 7E95E B 3 A-&F3 2o EA D Ayl 7R vl E 2020 29 S V|ESE AE
Yol mA, 74, E2T 5 470 FolA AE&FRA BeHo| AR oH, 7 Fulth AdolstA A8
T e A A golr ) dolE o] ~E FE3t] tlFoll F7I5H th(The Korea Transport Institute, 2020).

A o} A7 BHTake-over) 0| & STHAIQ] HAA-EFHS A 3, 4aTA A D oo wpe} A&FPAFAF Al
2EH3 FHA Atole] &4 FAVE WA EE W9E TITh A7]A Bad " AEFPAEAE A 2H 9
94 A ™ 9 (operational design domain, ODD)E ‘dolA o, A-&FPA-52F A|2=Hlo] o8 747 o] FZE H
o) 222 YT 4 gy AT v, == SAHART) 2272 A5t AF T u] S-o]th(Park et al., 2019).

rAs2 8 AHs A -4 A5 7] #E 2,9 1112BEHE AEFHA2E O b7 F) A= i
A-gFYA 2 ] k7| ES PAHAL flon, o] T AANSHAAZa ol T FEo] PAE it
ShA|RE A “FE A 63"] Hol b7 Ae FAA 4 B Fol HAIE A ¥t a=
2 BT bAS & 95t thkdt &4 o] AoAME | WX = Gl tig A7} HiEA] Hasit

Aol @A JES v A= 2902 43} H S (situation variables)2} =72} H = (driver variables)Z U-0]
AN ¢ Jon, A8 Hee ALTIA L A Wy, 23 B4 W4, 4F 54 HMEE TRt A7
& 4 UThPark and Son, 2019). ¥ AFolA = FH WEH, 7eTE, 714 4F T & &4 Wso Wt
7t AlojARAge vA= FEFS FAE kG AojdAS S =R 1A Tk FAHCEE 4 A

F7F AdAg dele ALY AAdHEe] o nXE Ys E4stuAt S

Fl

[«
-

fr

=l

A 7 W FolA wE RS sk AWl level of service, LOS)3 718k, FoF Bl -9-5 23
3h= 7188 tdo s B4E ANskIT m Rt Jlshrx B Ve 24 B4 S tiEshe Waet
I olon, el nhe} thddt W dofd 4 Alnk mekA o] ef’l Msky} AlojAx Rl ojH T FP=
FAE A R Fasdel Atk £ AFelME ARFAAT} aEdo] BAY &7 ARelM 2AS0] Ao

S aFEE Aol oAt My} Q=X F A& o|El(driving simulator) & E3l APS AASATE =3
o] Wslel IR o] Hs(F-7) Alo]BAZ HA = FEFs dotir] fg AT Zo] Pt

B AT FUA WL 7Y ABAIHE ol g3l Telvele] n&ER $AS TASY AP}
FPsp Ak ATE A3 F 299 ALYAE BART 2PE FIHAL 9
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Aguelee sHstdth 53, £ wEHFS TS 95kl LOS D, E, Fol Agehs aE5ge
gatgon, Fa T A4 TS FASET. 7)4k] Ao AATe mAE FFL BAS] 9l
29 ok, Bt Atel BEe FARA:

Ao dafs AFAE, B A7 1 F, AF AA, 2AF AN, A3 249 o2 JFHAY. AT A
g gAAE A7 54 g HeE ARG #d A7 1F GAldAE 7S T3 AAREH]
BEE d7E LAY B2 A= oA aFEH U1 A4S MR A8t Aojdds dde
AN AFE nFEGTh A A dAlA = Aoldds dAES Al 2ad S-S FFsAoh A3
z70| Feste AHT 7MAE 7] st 1&EER J|sktx AL LOS BA ¥ wEE A4,
B Ard 2L AEER oRgE 2 7]E ol tist] A AAISIT A3 AA dACAE 75E
TVER73NA 527 o) A AAAET A APS ISk HolEE FASSAH. A3 #4 dAdME H=
& HolHE EUE wEd, 7|skrz, 7174 Aol AAAHE Azt mAE G EAsTh AAA]
AT HAE <Fig 1>3 2t}

Research Plan

- Establishing Research Purpose
- Establishing Research Scopes
- Establishing Research Methodologies

Literature Review

- Reviewing take-over and related safety
standards
- Reviewing Prior Studies

Take-over experiment design

- Build a virtual Driving environment

- Establish experiment procedures

Execute take-over experiment

- Subject composition

- Data collection for each subject

Analysis of experimental results

- Analysis of traffic volume experiment
results
- Analysis of weather experiment results

v
Results and Future Studies

<Fig. 1> Research process
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AEA B AFARE A lEe] B A, AHE A AR BE AT 2do] 1A

1=}
oA SHEAE ATHE Zolekam HoFa Atk ABAE) g FE A&FUA 28 0DDe T
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T Sle Aol eAA 2 27E AdEH, ded 7 e Tt ARt AT e BT
ATE. ole} o] AlojAxge] A FE= A sl Aol WA 152 ojHof AHT A BASATH
E3 AR g AT FE AEFIA Lol D] B Aols SA AtAARS AHT A
=27

Ho AdAE AHA AF= 24 ¢ FYnonrelated driving task, NDRT), ¢392 T/ & 23 5
kst o] sty A7rt FAEHAT B AFdME nE5H © VETE, 71 43S SHEsE
A&t Ao tiste waEs AASH.

Du et al.(202002 +32ke] Q1A F3le} LErt Alojd el ojwst F&FE A= Aol fiste] AFs}
Aok T AEHOIHE o] g3t 80w HAFHAE tiste] 7} sy A WPt AA Hahs
NDRT®| Wol=& 747} 13 22 A g3t th2A AR 2, WX+ Oveh/km/lane} 15veh/km/lane = 2§
ate] AP APk B4 A 1A Fhe el e Ao@HS AR Apolrt gldleon 2 HE
22%~23%9 H AJAHE ATte] EEH AT

Gold et al.2016)8] AT = D=7} AoJARAS | P& FEFS dolR 1A 33T T3 A EdolH
£ o] g3ty F W] AAHFAES UFoE IEEE WUE 32 S T3 AP S AAEAY 25
Z+Z} Oveh/km, 10veh/km, 20veh/kmS 2| &3te] &S 7853'8}93\@. 7 1= HZ NDRT Al§A| 2} vl A YA o
sl B8 AT B4 Ay U= AojAAE AZES Ovehjkm Al 2F 2.5%, 10veh/km A] <F 3.4%,
20veh/km Al 9F 35%%] Ao 2 TZE T} ANOVA -Erﬁ A3} Oveh/kmA| 2] AAAHE A7k T E F A
g3} zpol7} Qe Aoz YERyit
Park et al.2019)9] AT nFFH FAHTFo] AojA-E vX = FFE AT3AH 508

rlo

)

oz F3 ANEHCIHE FEatgor AMAAAS AQARE 9 FSIAE :

FE AFTFS LOS A, C, EE F&3t9on, A0 24, 1500m, 720mE 483t A& HAASAT
B Ad w53 FA 0] 2 AojAAS 28 A7He 2polv) gllon, MR AR Aojd
A8k HASIAIZE] OF 22 AR FT8HE ASoE YERTh

Li et al.(2018)= tro] ok @M 7L Aloj AR Sho] oW Y-S WX = Aol gt %ﬁlé dAISH T Aol
A% APE flgte] T ABHOIHE o] &stgon F 7670 HAPA | el AASHTE HA A=
H e d =60t ©)5h) 379, L d=60T) 39 02 FABIYTL YR E B b, E o 5 471A] AuEl
2 FASY APAH BE 24 FFA R dToA AojdHS ATte] o £8F= AR UrE}”E}
SRS B EHoA e RdFH HmdFo] AojHEAg AR 2fel7h 13722 A VER O,
(0.98%), F(04%), HH(o 12%) 0.2 Ha} 2po|7} Fol S Th

Lee(2020)& AR AA&F3 A £z Aold Ad A5}
ol FEFL WA E A °‘°mﬁ} atach g B, M
4 #d dF e, AAA A Fetks, = £4Y 58 s
Z 4, 94 A EE 20U AES AYEGTh E74 E Alo
A B A7HS GEE 288%, HlE= 2.96%, w2 3.10%, SHIE 3.17%, ¥ % 33022 %_'—*-151914. ANOVA
4 A3} gkt o Hli} S 0A frefm g Aozt vEbstt

olﬂ

79 2] Br0] LA
% S ALY AT,
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3. 71& 979 AlAIY & REHH

H1

=
=

WEFH HAHE /&Y ATES AR AJ@HT | i wFHF FFo| dHHA ¥ =&
A& ¢ 4 AUtk Du et al.(2020)7} Park et al.(2019)2] ATolM = nFFe F&o] vty &% ¥ Gold
et al.2016)°] AToA= zpol7} Qe ALE EAHIIT o8} tEo] wFHFS HTE AYH A7E BF
S g A3o] o] FoAA FUth B AFdA e 7]E AT AEAEE st wF o] B

483t &2 Aeiel LOS D, E, FE +d 0}0:1 A APt
& *o%wr Hdd 71E ?Hoﬂﬁt 1, 3, 0 59 3ol sty A Hastack B ATolA
NE7h @i 3 A EYCEE o8¢ Fdo| ofF & &, <t 7
i fo] AES Ag_/\]omq TS 7|E AFNA AlER] e

< AABHAT

. Aloj@Ag A AA
1. 7t 75

Aol dde F&ES 753817] flstel FH AlEHolHE 2-83t0om, olE 8l <Fig 2>9F o] F3 Al
B o)A =219l SCANeRS H8319th 24 14529 §A3 34 TA] Y3t Aruss
2 A3A 2 kA JC~04F ICE T3 VT RE 2ABHY A2E 2GRy d S BxE9. 3
ZF F7ke] Aol= 132kmolH AR LRI 28E HE 4xpdolt) g 11 20189 QB ALY nE
22 75,7860/ Aog Tt Q).

oj9} 22 HloJEl & Frxate] F& 62kl LS T OH, AAl AFPlAME UE ARTOE £
& Axs,

> T I o I = 1

<Fig. 2> Building a virtual driving environment for highways using SCANeR
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2 AT SPETEE wFEH ERY Jetrx F JATA, 71 Ao E AT uE
= A 3le] LOSE #EZ LOS D, E, Foll 3|33t wsdoez A3t LoS
Fol| 3|F8tes nEFS =284 H I Ministry of Land, Infrastructure and Transport, 2013)0l14 WA S}= _L_'é':

m r[o

T2 B aRHER UEE H83to Z+7} 16pepkmpl, 26pepkmpl, 34pepkmplS 28315 0.1, g
e BT s8R st AT

oL

NRTE F FALE R Aot TANGOM, BAA 6%7F TFE W 600me] FHE THNY
GAE ARTEEze) AREEo] HE £mo FEAM s1E0 72 a4 Ministy of Land,

Infrastructure and Transport, 2013)°14 A AI&= H 4 FAZA 1w l%—% 7|Eo2 g3

718 A% T st oRY 87 AAS As) A 1E5E2 2| diste] 2AE A
A 7 FOIEIE Sslel BAIC-2AIC Fe] ISUE 4L TS 25 494 2 44
< 22mmh R ow EEHEAE 39mmhe] Aoz FAFHAT. AR 2 AFllA AHE-F SCANERAA = 4
F FAE ARH oz Tk 7)To] BAste, LAV HI7E o AL AT Y A 2

de U4 ge Sroz Al owc} o3t 75% TR et m2zH lT(Mlmsiry of Trade,
Az T
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Fol dlgsl= nEds 1 o D“H %E—E— BA3519 0 24 A3 LOS Dol = 80km/h, LOS EolA&
70km/h, LOS Foll & 40kmhE 283t FAEST) 0|9 i AR LR ABH 1 Qs A=}

(¢} 1=
ZAZ "rgslr] 93ke], LOS D, EdlAE 1342 712 £ +10km/h, 33H1& 7]1E4 5 - 10km/hES 2] 83}

:1'—
etk =3 49 Ads 1557 FYPLTT U

At} LOS FOlAlE 247} +5kmjh, -SkmhS 2 &35t 78
obAl= 712 A7 e ALE AR Aok 1EERY FPLEo] HI 7]E AT F Kim(2008)

3 Maeng(2005)] AgolA ¢ A FHEE WEF HFES FHSUAT, 71E AT = wsie] I
HolA] ggob A&7 ojY& oz AGHIH. & AHIC 77E9] 2018 1AIRE &
9 £ HolHE FASste] A9 Alsk v AR TR ttestE FHBAT. £4 A <Table 1>3} 22o]
Aok WA Ao FHEETE fFofud Aot e AR yegon, 49 A FHEE7E oF 10km/h
ZA vy o] & Aol wgEaith
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<Table 1> T-test results of speed during non-rainfall and rainfall

‘Whether N Average Standard Deviation p-value
Non-rainfall 7971 79.7kmjh 11.1km/h 0,000
Rainfall 568 89.4km/h 11.7km/h '

B ATNNY Aol UAE FFE <Fig 4>5 o] TEER BHIA A8FHOR 79 F 487 7]
o WHOE A3 AolYAT LFo] WS FFoE MASGT NG AFWoE 2
A45o) 4 NDRTE 50 )91 ] A7to] A\t %, NDRT7F 053 Aol yae) tfe 2ol 425w
SRR AN oI FFOE FYFEE AANAc

AR o A L PEE B2 AAL FAG] AgRAT ALFACE 23 F Aol AHo
A 70dbe) BIET ARl A% WS AR NN Bashdo] YBIES Stk A7l As
<Fig. 559 2ol AUAH LY olgelx WAl 7 AT EAFES ST

o=

Automated Mal‘l ual
Driving Driving Driving

FY TN alke alke

' A

<Fig. 5> Take-over request warning and driving situation screen

B ATAAE 4879 F 447 NDRTE AAHES sk 44 2, 38 A&7 e
NHE WS FASCEAN, AAZE T84 S /HsAel EAH] MR olsh g 4L 4ol
WY Bk Tk NDRTE A4 %o La4uin e 4942 3 8 5 e o Aol s
A e E 5 ke Z1E] AT} Uk mekA ol @ JFE A2 4 9l NDRTE Hus

o Ay QFY3I T NDRTE SuRT(surrogate reference task)S A3t 2™, SURTE 3o BEAE &
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Mol 9 F 3717} e Qo] BAGHE QAL ATehs Ao, UF NA0R YRe FUS B2 &
Ao Folg AEHOR BIAYES BTk

<Fig. 6> Example of SuRT

2. 4

ook

it

A A RIS, AEFY, ARFY) SR DY AHLLE LG Aol B8]
A B AP0l Thsw FEIA HAska, AAHA WBe] Aol thhA WL WAk ols)
Hao] AojAAe] e 4B AAARH 27N WS 7 IR, A% AW 52 ve i

L L lafei ]

“ ]ru-w- LCELTEE HEI A A

F=—ap g

Sl A

Source: Korea Transportation Safety Authority’s homepage

<Fig. 7> Driving simulator

A5FY} AGFYe 7Y ABACIEE ol §5el AAHAYT, T4 AgaolEE WA £2FY A4
o] BIFsSAY ofele EENE B4 PR TAR, WA} Yake HRPAA BelE 79
¥ % Qe AzEoITh 24 AdolHE A4 S2FY APnth A¥T g dgel /sstnl, 74

=4
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PAEo] wFAL 59 AAE APE vAT 4 Jde T FHE /A QU

AEFH NPTl dA AFFAF ARG A JAdJ@A7 Fhste AR
oF 104 7FFO] 285U AT HH2 fAG@AT T AlEH I oS3 A = Al
HEo] AP SoA AEike AgS & 7)9stal Fste Ao tidk Eeloltt. tjEo]
2l ok A, AlojdxF Aol gk Az 5 AA APFAA B S A
Atk JAFAES] RS T3 AlEd o B A&Fdd ik Ado] §l7] wEo o)<}
Aol MtEA] Fasty, AFFPo] FEFHA B A AFFAAA = vlolE ol thet
L=

NPT B5F A 714 43 AFoE oA AU nEF AP
2707 5ol YT SANA wEFH Vet st & AojAAE A
9] ¥3}= LOS DollA Alztste] mF o] A2 71] 7}ske] LOS E9F LOS FZ W33
7 LOS HE A3 FAFA g W2 AojAAE APS AYst] wFHF A A
AABAT 7174 43 AFoAE %
AABHZ AZHS %@ﬂ%ﬁu}. 7174 43 Wk A9-ollA Ak OH} 7&% ofztel & i
= AARBIAT 717 43
A7) wWZolth nEF A
o 30&o=, APAe] F
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<Table 2> Configuration of practice driving and test driving

No. Experiment No. | Experiment content Density Curve Whether Experiment time
1 Experiment #0 Practice driving LOS D Straight and 600m Sunny 10min
2 Straight Sunn; 6min

LOS D gh Y
3 600m Sunny 6min
4 i Straight Sunn; 6min
Experiment #1 | _Cnanges in wraffic LOS E eh Y
5 density and geometry 600m Sunny 6min
6 Straight Sunn; 6min
LOS F e Y
7 600m Sunny 6min
8 Straight night 10min
9 Experiment #2 | Changes in Whether LOS D Straight night and rain 10min
10 Straight rain 10min

V. Al AAZ AF AA
1. TAER 7Y

2 A7) heke YA dHoR 1S s 20060018 o F 29t 2% F U
358, A 19902 TSI, T elE 3940, A3 o) W2 2007F 57, 30740} 117
40t)7} 231, s0th7h 79, 60th7} 6 0% AR P 164902, 104 HTo] 139, 10
o)A} 203 w]Hlo] 17u:1 201 o)A 301 wm]gho] 189, 301 o) AHEA/}F 4H o2 FAEATH

w ol
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()

T AEHCIHE B3l 7 fAPARRYH AFEE, TMEE, 2EoY E 7%, 7iE HY oY, 2o
3 HD 4, 2] F FeH(FEA, AHeA, AdAS 47) 52 vlolHE 0.1x BAE 7359
oh WS 71 4% T ws Alojdzged vXE dFS EA57] At B dAFdA = AojdA
3 A Ao B S °W§W be TEUTE st ST AAAAE AZHE Al AHSE Slo] W
A T LAATE BYola EE VM HES ol FEeH o MBI 7R Y AZHE SASAT o9k ¢
Eol AoUHF 2% $?<4?<}7} Wi A Ao 2L |7A 9] AZbe wde] Rt Aloj@AE QHA
BAIZHSE 2R AR A SFAFALE Park et al.(2019)2] AT ZAE W SUEA 2|0
g 2 459 WsFo s AGS stk T AT E nt0.1%2 AFY] 2EY & 759t nx AH Y
g}y @] AfolE ARE 3t 7t AFEE AP e 7] 54 tolHY ZFHAAE 7|EFe
2 A3 <Fig. 8>014 HAX= oA g} o] Aoj@zgho] o] Foj F 2z o] 7|FFk ol
= NS 3 AH o Hdstoh

mln g
Q2 g
fo |

84 dr'|g| evariation

Steeri

sec

2sec

Source: Park et al., Analysis of Take-over Time and Stabilization of Autonomous Vehicle Using a Driving Simulator, 2019

<Fig. 8> Example of stabilization point search using manual operation data

V. AR A7 A 2

% 5279 AAFASANA 42 919 A7 HolHrt TSt F 468719 HOHE ES58H3Th ©]
28719 ©loE|7} oA E FAhE o] 440719 HlolHE A4S AASIAT o] A2 AHEE= HolE=
A Azt ol s 1AEA] Fal Aol AWE JshA X3 A5k "rvh Alete] A4dE E74A
&atA] K3k Aok

ZF Ware] Wstol| mE Alo] A A8 A ST B4 A8l A EFEF (Linear Mixed Model,
LMM)& AH&ate] #4418 AASHATE & ATolxel o] A3 M2 wkE A4S B3 dolHE +3st
+ 75 dHolg 2] Ardddo]l EAE 4 Aok o3 AV RS 1Esh] st A @Apel A §E
EHow o] HolHE FHse A A 24 WHOEE RHESAELHTA (Repeated Measures
Analysis of Variance, RM-ANOVA), 413 &3} 2 3 (Linear Mixed Model, LMM), ¥ ®Fs}5=21d 2] (Generalized

4 mz ofy
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—Ix

Estimating Equation, GEE) 5-°] $1th(Kang, 2011). ¥FE-ZA4 R4S A=Ay} 35 AP HlolH&=
o] Brbssly] o] £ Aol AgstA ¥oH

AHEFRF S o] 83t W& 7Ishrxrt Aojdxdst ARt mAls 9 48| 2UT <Table
3>ol Ao} o] W ¥ HAATAZFS Wl AHTE 95%lAM FoI3 Ao]E Hol= Aoz Yelgt

<Table 3> Test statistics of density and curve radius for take-over time

Type F-value p-value
Traffic density 4.975 0.009
Radius of curve 1.449 0.232

<Table 4>} Zo] 52| W4 ¥ v3 ¥ln 23 LOS D LOS EdllA T EIDW zlol7t Q= AR
Uelton 7 3ol oF 0329 7oz BAHT kA5 LOS DS LOS Foll s §2udk x1o]7} 1R

) WEd 44402 nEG BE AUAR AQS Aol G BEAY,

<Table 4> Post-hoc test result of density for take-over time

Density Mean interval Standard Deviation p-value
LOS E* 0319 0.105 0.009

LOS D
LOS F 0.243 0.108 0.084
LOS D* -0.319 0.105 0.009

LOS E
LOS F -0.076 0.106 1.000
LOS D -0.243 0.108 0.084

LOS F
LOS E 0.076 0.106 1.000

LOS HZE A|fAZRE A& ABHEHA <Table 554 EQ ule} o] LOS DAlA= 29% ¥ ZFHA}
02%, LOS EolAE B 26% D FFHA 02X, LOS FAAE HF 262 2 FFAX 022 Yeyith =
Aubg E2 AvRY AAHoes FF 272 D BFAA 0.1%, FAA 600molA= o 26 2 234

=

2} 0122 YERT

<Table 5> Average take-over times by density and curve radius
Type LOS D LOS E LOS F Grand mean
Straight 2.8+0.2sec. 2.7+0.2sec. 2.7+0.2sec. 2.7+0.1sec.
600m 2.940.2sec. 2.4+0.2sec. 2.610.2sec. 2.6%0.1sec.

Grand mean 2.940.2sec. 2.6%0.2sec. 2.610.2sec. -
WEFH 71tz wE AojdAs YA TS v B A <Table 6>4 9} Zo] W H HA
A% FaAo] UH5ZE 05%olH FAF Holg HolE Aoz vehgt
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<Table 6> Test statistics of density and curve radius for take-over Stabilization time

Type F-value p-value
Traffic density 1.437 0.243
Radius of curve 23.890 0.000

AR 9] o) 8 Bl A <Table 7>3 o] A3} FA97 600me= oF 2.8%9] Ao/t A& Ao
4=,
<Table 7> Post-hoc test result of radius for take-over time
Radius Mean interval Standard Deviation p-value
Straight ‘ 600m -2.842 0.581 0.000
LOS WE A o] AAZ oA 7S A <Table 8>°lA4] H<Ql ut¢} ZHo] LOS DollA &= 69% 2 &
2} 0.6%, LOS EolA+= i 59% E%jji} 0.6%, LOS FillAE e 6.1% 2 XFHA} 062E £4

Hoich v HE Aune 4

2 FEFHA 0522 EAEHUT

<Table 8> Average take-over times by density and curve radius

49% 9 EFH} 052

, AU 600mol A= H

Type LOS D LOS E LOS F Grand mean

Straight 5.4+0.7sec. 4.5+0.7sec. 4.7+0.8sec. 4.940.5sec.

600m 8.4£0.7sec. 7.2£0.8sec. 7.5%0.8sec. 7.7+0.5sec.
Grand mean 6.9+0.6sec. 5.9+0.6sec. 6.1£0.6sec. -

<Table 9> Test statistics of whether for take—over time

Type F-value p-value
Day and night 0.871 0.352
Sunny and rainfall 0.768 0.382

Fob M Ao AAY A AT Y <Table 105014 1Sl ws} o] Frhol At 28% ¥ EZH
Z, oRlolAE BT 282 P REUA 02%E PAHUCE 2% MR AHRY HeoE FT 273 ©

FEUA 012, A9olHes B 302 3 BEUA 0222 E4FHIT

197, M6=2(2020H 12¢)
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<Table 10> Average take-over times by whether

Type Day Night Grand mean
Sunny 2.740.1sec. 2.7+0.2sec. 2.7+0.1sec.
Rainfall 2.9+0.2sec. 3.0£0.2sec. 3.0£0.2sec.
Grand mean 2.8+0.1sec. 2.8+0.2sec. -

rlo

714 Aol E Aol @A QFAZIAIZFE Bl B A <Table 1159419} Zo] W H AR EA &
A FE 95%NA FolshA] &2 AoZ Uehgth

<Table 11> Test statistics of whether for take—over Stabilization time

Type F-value p-value
Day and night 1.532 0219
Sunny and rainfall 3.395 0.068

AW EH <Table 12>914 B niop o] F3tol A= 59% 8l 2FH
0422 Z4HUT. F¢ E=2 AWHA HaoM= B 5.1
BET

(€]
2 8 FE2UA 052, Folde d 602 3 EFUA 0422 ZHFTH

¢

<Table 12> Average take-over times by whether

Type Day Night Grand mean
Sunny 5.3+0.7sec. 4.9+0.5sec. 5.1+0.5sec.
Rainfall 6.4+0.5sec. 5.6+0.5sec. 6.0+0.4sec.
Grand mean 5.9+0.5sec. 5.2+0.4sec. -
V. 2 &

2 AT E FF AEHCIHE o] &5t eI 71 dFel AlojddS A 9 kAR of
ek 9EFE vlAE A LotEYth ATE 98l 71E9] AoJHdAE AT T wsTFH VY AFES MR
ato] AlgE Aol th uZS Stk A FF o Fadste AlEdeld 4e T3] flske] AR
HEE Y IC-2AF IC T3 TIEtE, wEY, AT, £5 5 2ARINAL IEER9| ot 21 7]
& 5 Botstal o) & Rhgste] e 93 7MY B4 S TS AojEA FFLe 1EER FY F
7% AL IF Aojdxge g A oH, AAAAE Al A4 NG dEe FAG ALFH F
Ha@Ae] FoE @718k NDRTE st=s AAstglon SuRTS Aldsdieh. 49 daks ARdals,
AT, NAFHY cAz JPHAoH ANFFHE asd 2 stz A3 71 48 APz v
FolA AYHUTH AP A wFFH 71 S AlojdHS A F Ao AHE AT FFE
PR A Fgkom, FAE ko] Ao AAS kAT FES WA= AR EHHUTH

B AT E5H 2RE o uEE R AoAdHE Al FHSA ] B 1ol F3ete Ao
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