| SIS LIY =X

YA B E BT HYA
299 £ F34 i eA

J. Korea Inst. Intell. Transp. Syst.

g 3ol A
28 &8

#
o [T
o
N

The Effect Analysis of Safe Driving Education for High-Risk Driver Groups
in Sudden Pedestrian Crossing Situation Using a Driving Simulator

O T & -2 Of & -8 & o -0 & &
* FAZ QLTS ARBA T AU EY
s FAR : AEUSm ARBA TR A AE A

s ZAR Aok ARRATY AAE

weex AR : ATetn AHBATRE g

Jaehyeon Lee* - Daesang Moh** - Jooneui Hong*** - Chungwon Lee****

* Dept. of Civil and Environmental Eng., Seoul National University
** Dept. of Civil and Environmental Eng., Seoul National University
**% Dept. of Civil and Environmental Eng., Seoul National University
##%%% Dept. of Civil and Environmental Eng., Seoul National University

¥ Corresponding author : Chungwon Lee, chungwon@snu.ac.kr

Vol.20 No.5(2021)

October, 2021
pp.18~34

pISSN 1738-0774

eISSN 2384-1729
https://doi.org/10.12815/kits.
2021.20.5.18

Received 3 September 2021
Revised 13 September 2021
Accepted 16 September 2021

(©) 2021. The Korea Institute of
Intelligent Transport Systems. All

rights reserved.

2 o

DEAT AR F RAA AAE oF 0% AE 2 WFS AR glov, ol
OECD 8915 B of 20 A=e] +312 najAfe] Qkmelzh Age AAolth, ol 47}
Aol & B AT 42T e Uit SAART ZEAD WA JPsAol e 1
919 LAY, 2, 83 2] tT A A4 gerol A 487 Bask o,
ool & ATE AT} BRA oz Yukshe SlWAksel T TN B HE B85}
of LEAL 74 Wt F el FAEA Bge) £ AF nalA B0 AT AYelH 29
@ Aol SR A EnE BASIGT 20 LAk 18 AAe B thRRe
dhel eb AolA SRAWE AL BolA] sk, FE3 LAAT] L WHOE
Qg AWE) A L7t ersith olel @ Ak 210 LA} 1 LA R kAl
L olelo] Mok Qlzel, LA Fa Bk AsE Fo| F7hAQl BaA AR 7k ek
Aol o wAA Ae] Zh

o] Waslths AL AART & d7e) v 29F e
W FYsHed J1x ATE B89 4 U9 Ao JdEk

o

[¢]

5 1

Aao] : maA B Yok 1919 LA

a

d as, e 4 Ax

)
Ho

ABSTRACT

Pedestrian deaths in Korea due to traffic accidents are 40 percent of the fatalities in traffic
accidents, which is about twice the average of OECD member countries. To reduce severe pedestrian
accidents, it is necessary to apply the accident reduction measures to high-risk drivers (novice,
elderly, and commercial vehicle drivers) who are more likely to cause traffic accidents than general
drivers. Therefore, this study analyzed the effect of safe driving education on high-risk drivers’
behavior. Here, the safe driving education is chosen as the measure to reduce traffic accidents. As
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part of the study, sudden pedestrian crossing situations were implemented in the driving simulator,
and the vehicle trajectory data were collected to compare the driving behavior before and after the
education. Most surrogate safety measures showed no improvement in the driving behavior of novice
and elderly drivers, and the effect of safe driving education was found to be significant only in the
group of commercial vehicle drivers. The results implied that additional measures such as pedestrian
safety infrastructure and driver assistance systems, apart from the safe driving education, may be
needed for novice and elderly drivers to reduce pedestrian accidents caused by them. With the
findings mentioned above, this study is expected to provide a foundation to establish a plan to reduce
pedestrian accidents caused by high-risk drivers.

Key words : Sudden pedestrian crossing, High-risk driver, Safe driving education, Surrogate safety
measures

o

U WFAL AR e ALH O st FAOIARE ZhE AR IG AFEAL T aBARL A
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LEFHLS 28, naord Qxel 8% waRd A¥as U 5 2 F Ak

TEALE PPN F2 AL, EZAQ, AFAIOET TEY + gom, WEALY 0% o}
o] Q15 29le] ofa) WA ETHPark ot al, 2016). AZ A= AAH 23, Al 20, $FBAEY, 24
A% 5ol T olgd A Ae] o3l WY WEADE FaAIE PROT A% AR
B, B4 HE LY 0 BAYLA AT, AZehAT T FAL BET Y T 2P Al

=
ApeFoll &Ale EH A HZA) 2~El(Advanced Driver Assistance Systems; ADAS) 5°] 9lom, T ol9} A
H A7 @de] AP Ao

AA ZtZel e it SAART DEAT Y M40l e 2R £, 18 A4 5 19T
A PO EREL gon, YR s Efol YA, vx 5o F8A $AASS 1YY +34
A9 2% % 24 Gow 9

o EFA )T Y TH(Park et al., 2016; Ka et al., 2020). ZH SHAAE &4
& F3 A WA= o] AdolM HAg oA A 2 22 A
et al,, 2013; Kim et al,, 2009), AH419] 458 S FAlstAY &HE T ske AaFol o] %‘%} AR
o AFA A JheAo]l 2 Aoz B A th(Matthews and Moran, 1986; Endriulaitiené et al., 2020). 1
g s 3ol ofg AAAQ WIlE QlE) F3 F ARE Aoy 2F dF5S AL stedel 9l
of duk x4 thy] wEAL @Al ok 53], ] wBAAL F 1H A o wFEAb A
H-g-o] wjd F75la Q1o ERA Hoke] F23 EAE tF=I UAthleong and Jeong, 2019). 483} &
Az 739 vld-&At &AL | sl AfaLgo] of 458 BE oW, 2t EAA URE AFRT ALL A
Al 337} Ath(Lee et al., 2012). =g AR A Bt Abare) oF 50%7F A8t o wFARILo]
, TAAE 19kmE wFAL WA, AR, A B B8R TE oF 13 BA YEht
Satol ok wEARAL 7HA tiFo] e gk AA o Th(Lee, 2014).
oy 1F A AFE AEHOE o] Yk 2R FAA A FW wFAL FAA
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S5 &89 IRk LA ] 2E LA WAL ARE E AR HX= a8lo] AFEH UL (Kim
et al., 2009; Choi et al., 2011), I A EH| OB S & &5lo] TAF =29} 1&EEF 5
9o & 7Y ¢ T3 kA S BT AFE FAF A (Lee et al., 2013). 2L
A EE WAL 71ES BEl ¥ 44 A 54 &4 A, A /1F e
S (o et al., 2008; Oh et al.,, 2015), AEAHAL, AAAA T TE 18 272 LW FE HIHA
g83te] dut @A} 18 A &MY Aolet 1A AH A fE g
7} 213 =1 tH(Jeong and Jeong, 2019). &3} A Ao thai M= @'Ev" Al HE
ALl A5E &gt SR FAAQ AT g7 P T 2 AT
5 AU THLee et al., 2012; Lee, 2014; Cho et al,, 2015). 3-8, 99} 2e o7 §3< LAX AT
T APHAT 1A &g FPAEHolE Y AU E aRHoRE FAE] sl 2
g8t 2R SRR 1 AL wEAL 1 JheAdel F RS E4ste A7 FREHAeH
(Park et al., 2016), Surrogate Safety Measure (SSM)E A EZ 3l EAF 29} 1&ET 2R o|Foj7 FH&
Hdom 2R, 18, F&at LAY A 5 a34E FIANEHIH 4PE T A 7l
Y= ATHKa et al., 2020). ©|HE 1AFH e} AHA AFE ALFA, LH7E, FINE =
2 59 S 8t gFsiAl JgEH o, e 19y 2
I BAAY gutdd] =3 =5 54 A34FAY LAY BAo] 2 W= UT, 1 4
A2 Q13 WA AALE AN F e EFHH ks 4
ole] B AFE Il WFAIL AR F 7P 2 HlFe] BAee A4S 43S 51?43}0:] /‘1]74]7‘4 S
2 319¥ A Tl 23 = 2R, 1F, 83 LHAE O
9o FE ARF A TS v?']“d Ao e LHAE MAARE FPAEHCIHE ;%—'5‘}04 A48t
7 STk o5 el A E e FFE3EE B AbaL A
g AR 3l WA= BeAt AALE AN ¢ Qs Wb dig AXEE EEd A St
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ALE O s Bazkate wEAY AT Y X e 82Ed s A A,
AEH AT 3 ﬁiAhﬂx}ﬂ PA-AF WHAL ALE FTt AFS e AoE Ykt
Jurecki and Staniczyk(2014)= HZ & 9204 3 5 H

[e)

< B4 fel ANEEE O die A8s Fdst
A Uebd o 23249 BEgAIZEe] O AojA= A UrE‘rk%E}. Habibovic et al.(2013)& 90744 Bz}
FFEAL FFE Tl Ao A9 AT wAR T Al 2] Aok el of Bajzte] o]
8 YRlo® Yepkon, o|yg Bt Alae] THAE fEiAE XA BE A|2EI(ADAS)®] EFAY

P AARTG wFEAL FE ThsAdo]l AUEoR w2 1Y A Y A= FHA
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Calvi et al.2020)> X 77} 14198 UFo 2 3 HEZAE 53 <4 H=d tig A7|57tet 2%
AL Zke] AFAE EAEY N, 2R A wEAE QbHlel ek o7 HERg 24 v JdBA
o] B E& Ao & UEsth Lee et al.2013)S AEZA D FHPABHOHES F83lo] 2R 22 A
A B4 9 Al g £ AEld 54 B2 504 S ddeE st o, 98 o, 3
&, QW 5o BE FRAM 2R XA Ik xAEG Y3sA YERRTh AlEEolE A3 20~60

Aoz AU

Jeong and Jeong(2019)> 5809 9] 1% FHAE IO E 1¥H LA XY HIMA~HS &5t
A 7t M2 HFY WskE A7sidnh B4 A dwt &HA oiHl 1% &A= wHAIRke] 2
3, 798, A7b5Y, £5F4%9 Fo] WA UESTh Borowsky et al. (20100 % F A 7bEd Ala
APE dASE Yol sl vole} LAA Yol vAE FFS EAsHATh ut L4, 2H A, 1
g AN A AN FH7E ddste] G A T A A AEE SR, v 34 2 1y &
Ae AAAA AE 2 AL AP AA FxstAAT 2R LA AYE 1 FASE AFS
2 A3 FHolA B Thed FAHA AP AAVE Fe A0 E VeIt

Lee(2014)= &2 47 F BA LAAE o E HAE P71 EA2E A8E Tl &4 AEA
2t @2 7-7b: JEE BASATh A & A &AREe] Boldel wel 9Ee & FE(FIHE,
FAS)E Bole 47 Hlgo] sojton, HUtEE 229 9F ¥ FELS U oRkitde AR5 &
Z319h Cho et al.(2015)2 918 &4 A5 5L WS AU S A3 458 T8 A &4 P&/
S BT BAR E2E FYshe AlUH 20} BAE SERZTF AR e, AW s 59
£o7F MW 124 £33t &5 HAL P E9dTh SEAFE SRREVL 5L o8 A AA A
T PRl M E PR FIFHUT:

AR A91E BAE AT YolE AALE TAaA7E et tig A7 5 8= AT Park et al.(2016)
AR 1E AL SUstEE FAAEHOIE AU g FASH] Al AA AAARE B, o

2 Agste AAE ANSFYT. LA
09Y LAAE 9T L84 ddLE A

£ YA ER &8ss FYPAEY
olf] 7k XA ehHngo Adel tfal] EAMsATE LuE XA 319 ] Al EHCH FIASE &85}
o 15709] SSME AAF & o] Fgalo] F 58 2R, 1¥, A8 SHAY kAol AT A
y5 M ZHE FRASIA Isler et al.(2011)2 EHAFE HES A 671l HA ¥ 2B LHAE
AEA nE5RE A4, 5% 5 AF FEVE wES BE IF0E BEst w8 a9E v
AT A WA 252 A 42 2 F2 gefo] tis] /Aol oy & Al ZAE FREEA A,

A 25 FA7Ied Aol ey A7 <4 B A HE, =4 A 52 A

L w5 .

Song et al.(2009) Aol A gl s FAAAA A A 7] wFEtd B AR =F

flate] A FHDAANA FRAFTLA Y] oA et e 2 REEEG APE FHso, AT
el

Vol.20 No.5(2021. 10) The Journal of The Korea Institute of Intelligent Transport Systems 21



FUAIBOIEIS BBS AR SU FT MBoIMS| D9IH A FEY oMM 1T FI

1z

HI

f

X
s
&

PAEEIE U T4 4 71&S et A A Rz &Y Ay ALS 53 kA

AT3AT Aart ALEHA A= = A2 A 71T 9 74&ste] B Aba 7

T Z0E Ugyon, olg F3 AYEHE AFF 7lso] B A Qb JldE F UsS

Manawadu et al.2015)2 FHAEHO|HE &85l Uyt 249 2H LA o8 B2
&

A
§79 AU 9 ATe AL A9 Falo) o MEES B

¥
>N
i
2

=2
r {0
ol
Ir
o
ol
o
%0,
I
N
o
fru
d r.ln:
1
i
32
v
T odo 1 iy
N i_i-i RN j}‘ﬁ oL
T lo =2 o 9
o Mo -
o =g o &
&

o
2
o) g i
_c‘)L
T

>

r K
i
N

X
>
Ny
e

A AARe R 990Y LA T ;z;s;qu, R %&i} %nyz 8% o}aaom,
3 =

I A8 AL 2 24 Py

H Ao ey FHPAEF ol AT A85E IEEE23km), TAF EE(6.0km), ALHE S E(1.8km)

2 749 % 101km 7] AU LE Zute g FRETHEg. 1). FAFAe] AA LHPeot Ao
AR A ASE T8 98 AlEdEelH F & T A FE Ago] ThedteE FH A
z WE 55 Bd 55 &8t AP o R FASATh Byt wEAtat A s

A AR AP E B3] flal <Fig. 1>3 o] Baze] 3 ok o[ ET} WA}
= Y 7S A AR AU Y oHIEE BF AR 2 U AEH, o] F o|dE
O @e F3 Aol 38 =73 73 T34 A 5 AxolA weA WFor vt 1Ay %
S YR PN B LA 0 E TS she AFoE TAE

P
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: Freeway (2.3 km)
== : Urban (6.0 km)
= : Rural (1.8 km)
@ : Risk Event
: Toll Plaza

<Fig. 1> Designed route scenario in driving simulator and sudden pedestrian crossing
event
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© oA g os AR,

<Table 1> Demographics of the participants in this study

High-Risk Driver(58)
Type Novice(21) Elderly(16) Commercial(21)
N % N % N %
20-29 20 952 0 0.0 0 0.0
30-39 1 4.8 0 0.0 1 4.8
Age 40-49 0 0.0 0 0.0 4 19.0
50-59 0 0.0 0 0.0 16 76.2
60-69 0 0.0 10 62.5 0 0.0
70-79 0 0.0 6 375 0 0.0
Gonder Male 6 28.6 16 100.0 21 100.0
Female 15 714 0 0.0 0 0.0
<=2 21 100.0 0 0.0 0 0.0
Driving years 320 0.0 1 6.3 4 19.0
21-39 0.0 7 438 17 81.0
>=40 0.0 8 50.0 0 0.0
None 21 100.0 4 250 17 81.0
Crash 1 0.0 2 12.5 0 0.0
experience 2 0.0 5 31.3 2 9.5
>=3 0.0 5 313 2 9.5
None 21 100.0 9 56.3 9 429
Traffic 1 0.0 0 0.0 11 52.4
violation 2 0.0 4 250 0 0.0
>=3 0.0 3 18.8 1 4.8

B Ao s ShAe] AP E B8] 28] SSMS A ZE 83T} o] 71| SSM F B
Toll A ARE AAE7] Yol AP AF(Ka et al,, 2020)00 4 FHAEHolE AH A7 BA A &g
SSMS Fastqith A8 AFolA e FAAEECIHE E83 &2 98 AP E 2A3517] 93
&) ApFo] yelot HAR 8719 SSMF T3 AF T AT 21 S Zgel #AH 771 SSME A
sto] F 15709 AEE B4 g3t B ATes Biaete] FEAU TS F JdE 5 A A
oA EHAEE BA3HE o] HHo|ng, 39 A7 1te] J3 Zgo] obd F3) o] Yejo} A
H sSMS 5384 Nu2 Fgstaat 39, 870 SSM F A2W A FEE 1] AEE A3 779
A% E <Table 2>9} Zo] EFEA AEE FHF HAAGsATh o, B AFolA &§3h= 7719 SSMS 1
ol F5 JUHoE 9FS LAY Y S on|st, 1 Fho] Zadtte AL SAPEH I AAHASTS
[RRANii=

Nk 2

™
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<Table 2> Surrogate safety measures selected in this study

Types of Risky Driving

Behaviors Surrogate Safety Measure Description Unit

The normalized relative area (per unit length) bounded between
the speed profile values higher than the speed limit and the speed| km/h
limit line

Accumulated Speeding

Speeding AS)

The normalized relative area (per unit length) bounded between

i Speed Uniformity (S . h
Reckless c:sanglng peed Uniformity (SU) the speed profile and the average speed line K/
spee
pe Speed Variation (SV) The standard deviation of the speed km/h
Acceleration Noise (AN) The root mean square deviation of the acceleration m/s®
Rapid lerati d ; . . . .
apic acce era. fon an Max Acceleration (Acc) The maximum acceleration of the subject vehicle m/s?
deceleration
Max Deceleration (Dec) The maximum deceleration of the subject vehicle m/s?
Erratic steering control Yaw Rate The rotational velocity around the z-axis of the subject vehicle °ls
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EolN BaA e Ao UERiT, REEE &% W B A U SVl AE 20 2 87 &
AR wa) 28 LA} A Jol ge Rloz Uehgou), F4 23 B A%
2l AN, Acc, Dec, Yaw Ratec| 4= 21, 1%, 483 £44 7t A% Aole] A4S Uehix asit,

AS (Speeding) SU (Reckless changing speeds) SV (Reckless changing speeds)

1
N EC N E C N EC NE C N E C N EC N E C N EC N EC NEC NEC
Event (@) Event @ Event (@) Event @) Event () Event @ Event @) Event C Event (@) Event @ Event 3 Event @

AN (Rapid acc. and dec) Acc (Rapid acc. and dec)

b LR S LB

N E C N E C N E C N E N E C
Event (D) Event (@ Event (3) Event C Event O Event O Event O Event @
Dec (Rapid acc. and dec.) Yaw Rate (Erratic steering control)
Sy Q
- =
N E C E C N E C N E C N E C N E C N E C N E C
Event (1) Event @) Event @) Event @) Event (I Event (@) Event (3) Event (@)

<Fig. 2> Results of SSM in before education for high-risk drivers (N: novice drivers, E: elderly drivers, C:
commercial vehicle drivers)

ZH FHAl ] FPAEHCIH Aye o] A FHE R A uS A5 243
Paired t-testS 83t E43 A8 A7 A Bxrt 28 Jostes 54 ¢ L
E A7 AFe <Table 3> 2 A F3he ] E4% MATe] A= ¢

SSMo| BF Zaste] S-S F8 2 o] e ASE YepgA|T, 1
g oJHIE D~@oll A= o[HIE 9] ASS} oJHIE @] SUE A3t BE A EolA o]t
dol el A g9kt ol 2H FHAEY LAY R 9 LA, Tea Ao 99 QX
FEo] Tr|7ke] tHu& o2 AHE JhsAdel IA gthe A s, 71& ATFNANE F

= 1} 1tk(Simons-Morton and Ouimet, 2006; Brijs et al., 2014). ThA] T3], 21 SHAZ
o ZHAE fdliAE 2R XA AHHo] Frlste 4o 28 WA+ A
ARaL 7Aool HQEite AL 9n|ghh

r
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<Table 3> Results of paired t-test for SSM in before and after education for novice drivers
Surrogate Safety Measures
Analysis section
AS SU SV AN Acc Dec Yaw Rate
Hiefore 3.54 15.03 30.62 297 0.24 0.17 0.14
Whole designed Latior 1.48 12.97 25.53 227 0.15 0.11 0.12
route in scenatio
(Ka et al., 2020) t 5.41 4.10 6.34 6.20 6.94 6.07 2.85
p-value 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.01*
Hietore 2.61 1491 17.27 3.35 526 16.09 0.70
D Hafter 1.73 15.14 17.09 2.98 5.12 15.70 0.64
Event
t 1.77 -0.20 0.21 1.23 0.28 0.27 0.77
p-value 0.09 0.84 0.84 0.23 0.78 0.79 0.45
Fyofore 4.80 16.88 14.56 5.69 5.94 15.09 0.02
® Hatter 0.26 14.85 13.44 5.73 6.04 16.20 0.02
Event
t 2.26 0.82 0.65 -0.06 -0.09 -0.56 -0.45
p-value 0.04* 0.42 0.52 0.95 0.93 0.58 0.66
Hiefore 1.87 8.99 9.58 3.20 422 10.07 0.08
o Pafter 021 8.33 8.08 2.57 3.90 8.27 0.11
Event
t 1.80 0.26 0.88 1.10 0.35 0.84 -1.30
p-value 0.09 0.79 0.39 0.28 0.73 041 0.21
Hietore 0.09 14.87 11.80 3.82 5.44 14.57 0.30
@ Hafter 0.01 923 9.65 3.14 4.59 10.93 0.33
Event
t 1.68 2.36 1.63 1.10 091 1.58 -1.07
p-value 0.11 0.03* 0.12 0.28 0.37 0.13 0.30

*P value < Significant Level 0.05

21 g dHed WS AT SSME EAsha Aoke <Fg. 353 2ok EE Az 249
B AAo] ERIA) SR Qb e W% A3 Fol MO T Auhele ) ¥4 FAA} Sol
IS BaA S0 Yo oE WA A SSMo| StelAlE o] VBT o)t IEER Fre| A £ %
S22 19 A% BASE oME @, @dAE 5% A%l @ tAv) Al os vFA, £A%
s2oq FYAe7} o AR FHH o[ FQ oE @, Dol FrhH T BW F3o] thF LA

& AEh AMEUSL V@ 2R SAAE 24 BAFEEH AAMo] BLFE B A0S
Hol: Wk Bolzto] 245 Wol 42 st Aol UTl(Lee ot al, 2007), B AFoNME FRHQ of
HIES 2258 &4 Ba5ze] Zagel hE AA Faol oJa) Wol LABHE AT 202 4
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<Fig. 3> Results of SSM in before and after education for novice drivers
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<Table 4> Results of paired t-test for SSM in before and after education for elderly drivers

. . Surogate Safety Measures
Analysis section
AS SU SV AN Acc Dec Yaw Rate
Hheore 071 13.51 23.00 2.80 021 0.14 0.13
Whole designed | 029 1273 2186 249 0.17 0.12 0.12
route In scenario
(Ka et al, 2020) t 246 1.29 1.92 319 228 246 1.95
p-value 0.03* 0.22 0.07 0.01* 0.04* 0.03* 0.07
Lotore 042 9.84 1228 3.84 7.35 1872 0.67
o fter 0.22 8.45 10.83 2.77 6.05 15.81 0.61
Event O Hatre
t 0.94 1.50 1.97 3.61 2.57 2.62 0.94
p-value 0.36 0.16 0.07 0.00* 0.02* 0.02% 0.36
Hefore 0.01 7.36 7.85 3.55 4.48 9.21 0.02
Hatior 0.00 6.58 7.18 2.98 531 6.94 001
Event @ I
t 1.00 0.50 0.56 0.77 -0.87 0.84 1.36
p-value 0.33 0.63 0.59 045 0.40 041 0.19
Hieore 0.00 12.20 12.59 427 6.01 13.32 0.09
altor 0.00 7.89 9.57 3.87 5.33 10.96 0.09
Event Hatt
t - 223 1.75 0.53 0.81 0.85 0.14
p-value - 0.04* 0.10 0.61 043 041 0.89
Lotore 0.00 6.36 711 327 5.49 11.40 031
o fter 0.00 532 6.51 2.93 527 9.39 0.33
Event @ Hatt
t - 1.05 0.74 0.70 0.32 0.78 -0.69
p-value - 0.31 0.47 0.50 0.75 0.45 0.50

*P value < Significant Level 0.05

A AR A 1S AR SSMe =433 Adke <Fig 4>9 2o A AT AT} o] 1
q A g AxoA AP S AT e (AT, EAF =2 Y ZakRo] By}
T 32 oE DollM F7HE dEe] e Bl ole A wgo] FY 27 1 ZHU} 9l
Ak, 4 FYAY} soldrs A4 4o FHUE sty ws a3 2EEHE Bl de A
OS2 & v web 1% FAAR I B A AL ZAE fsiME @I R gHus F714
A AHASE Tl Ha SAYHE A ALAZIAY, dHE w5 o9foll F7HA QU AL A W
Qo] Bod Ao= ATHT.

A FAAY] LA wF AFo FAYHE BT A= <Table 5>9 2ot W9A, A 73
FoE EAF AYATAA G LA A w& F 79 SSMol B Fadte] w&s F
SAYE Aol e AR Ueyth 2 S8 e dspo] dAss gl tis) B4 & Al
5 oHE O~@ F o[HE @, @A thi-&2] SSMo| Z4ad Aoz vehd b §39 uAF A
Hle] A wEe] g3yt 7 2 1oz SRl
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<Fig. 4> Results of SSM in before and after education for elderly drivers
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<Table 5> Results of paired t-test for SSM in before and after education for commercial vehicle drivers

Surogate Safety Measures
Analysis section
AS SU SV AN Acc Dec Yaw Rate
Hpefore 2.83 15.50 28.70 2.95 0.24 0.17 0.14
Whole designed Latior 0.42 1337 23.50 2.04 0.14 0.10 0.12
route in scenario
(Ka et al., 2020) t 5.54 5.20 9.19 8.54 8.70 7.01 3.57
p-value 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
Ipefore 298 1539 17.86 3.80 6.01 18.83 0.77
Hater 0.29 10.04 13.03 2.32 492 14.46 0.61
Event O
t 3.16 423 424 5.47 1.23 2.94 2.60
p-value 0.01* 0.00* 0.00* 0.00* 0.23 0.01* 0.02*
Ihefore 036 12.90 12.46 5.83 6.95 16.38 0.02
Hattor 0.00 6.71 745 2.47 447 5.54 0.01
Event
t 1.71 3.56 3.42 5.63 3.01 5.86 4.15
p-value 0.10 0.00* 0.00* 0.00* 0.01* 0.00* 0.00*
Hiefore 0.83 13.69 11.05 3.62 5.08 12.16 0.07
Hater 0.00 9.67 11.70 4.62 5.87 1441 0.08
Event @
t 1.68 1.43 -0.43 -1.62 -0.80 -1.28 -0.54
p-value 0.11 0.17 0.67 0.12 0.43 0.21 0.60
Ihyofore 0.00 6.36 7.11 327 5.49 11.40 031
Hater 0.00 532 651 2.93 527 9.39 033
Event @
t - 1.05 0.74 0.70 0.32 0.78 -0.69
p-value - 0.31 0.47 0.50 0.75 0.45 0.50

*P value < Significant Level 0.05

f
ofo
Y
Ho
)
>
lo
2
)
Ho
)

o o
flo 3L
A xR o
>
>
_0|L
)
m&ﬂ
L
0%,4
X
N
N

=)
o
X
=
o K
oftf
T oo r
™
D)
to
=1
=
e
N
L
R
fru
W
N
oL
ro
= o ]

o &
<
o o
s
£ 4
o

Rl
=2

30 PrRTSYUR=2T| 203, M52(20214 109)



THAEO0IHE 288 HHA S STt MFoMel noly RHUA RYY MRY WS FIEA
AS (Speeding) SU (Reckless changing speeds)
0.0
7.5
204
5.0
04
0.01 o
Before After Before After  Before After  Before After Before After Before After Before After Before After
Event (T Event @) Event 3 Event & Event T Event @ Event 3 Event &
SV (Reckless changing speeds) AM (Rapid acc. and dec.)
201
T.E9
209
5.0 Q
o7 # 7 54 %
] 0.0
Before After  Before After Before After Before After Before After  Before After Before After  Before After
Event (T Event 3 Event 3} Event &) Event (T Event Event 3) Event 3
Acc (Rapid acc. and dec) Dec (Rapid acc. and dec)
o =4
0 15+
$ ] %
-
o o
Before After Before After  Before After  Before After Before After  Before After Before After Before After
Event (T Event 2 Event 3) Event & Event @) Event 3@ Event 3 Event &

Yaw Rate (Erratic steering control)

e S
Before After Before After  Before After Before After
Event (1) Event (T Event (3 Event &)

=]

<Fig. 5> Results of SSM in before and after education for commercial vehicle drivers
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