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ABSTRACT

Currently, there are some aptitude test systems for older drivers in Korea. However, there are no

methods and systems to evaluate the real driving ability for older drivers based on filed driving test.

This study was conducted to investigate the availability to use the driving course test used for driving

license for identifying difference in driving ability of older and non-older drivers. For the research

purpose, filed experiments were conducted using the real driving course test site and evaluation times

used in the field. In particular, driving behavior data that obtained from the experiments for two

driver groups, older and non-older drivers, were analyzed and compared. From several statistical

analyses of driving ability and vision and cognitive ability, it was found that the currently used

driving course test site and evaluation times were not appropriated to identify driving ability

Received 7 January 2022 deficiency of older drivers. To solve the problem, this study developed five evaluation items to
Revised 17 January 2022 identify driving ability deficiency of older drivers using the currently used driving course test site.
Accepted 24 January 2022 It was also found that the developed five evaluation items have statistically significant correlation

with vision and cognitive ability.
(© 2022. The Korea Institute of
Intelligent Transport Systems. Al Key words : Older driver, Driving course test site, Field driving experiment, Driving ability

rights reserved. evaluation, Vision and cognitive ability
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<Fig. 1> Major traffic accident occurrence procedures for Older drivers
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<Table 1> Types of major traffic accidents among Older drivers
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%2 DREAM 3.0(Driving Reliability and Error Analysis Model)l| 4] A
TZ3 T
& dH FA o FxI}et AFATE Tl +HE

e o] Th(Warner et al., 2008). <Table 1> DREAM 3.0
FEE ddSs JAdste] A W&

R LR

At

Nurmber Types of traffic accident Causes(Genotype) Results(Phenotype)
Passing straight through the intersection, a side right-angled | - Inattention
| collision with a vehicle appearing on the left and right sides | - Missed/False observation - No action
Pedestrian/two-wheeled vehicle collision appearing on the left | * Misjudgement oftime gaps/situation | - Wrong direction
and right sides while driving on the straight road + Expectance of certain behaviours
) Another vehicle collision between left + Inattention - False observation | * No action
and right curves at the intersection * Misjudgement of time gaps + Wrong direction
3 After passing straight through the intersection, + Inattention - Missed observation | No action
the pedestrian collides in the front + Expectance of certain behaviours
4 On a straight road, a pedestrian crash - Inattention - Missed observation | No action
on the left and right pedestrians collide - Expectance of certain behaviours
+ Inattention * No action
Head- lisi h igh
5 cad-on collision on the straight road + Missed observation + Wrong direction
6 Pedestrian collision in the same direction - Inattention - Mlssefi observ?mon + No action
+ Expectance of certain behaviours
. . + Inattention .
7 Car rear collision on a straight road . Missed observation No action
- Inattention - False observation | No action
8 Colliding with a vehicle that intervenes on a straight road | * Misjudgement of time gaps - Wrong direction
+ Insufficient skills/knowledge o
. . - Inattention - Missed ob: ti .
9 A pedestrian crash at a stationary state on the road attention sset O serv? "M No action
- Expectance of certain behaviours
- Inattention - Missed observation | - No action
1 ff th igh
0 Off the straight road + Insufficient skills/knowledge + Wrong direction
- Inattention - Missed observation | - No action
11 Off the ed road . . N
¢ curved Tox - Insufficient skills/knowledge + Wrong direction
+ Inattention * Missed observation | * No action
12 Off the intersection/facility ent . . A
e intersection/facility entrance + Insufficient skills/knowledge + Wrong direction
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<Fig. 2> Venue vehicle and Automatic driving course test evaluation system
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<Fig. 3> Driving aptitude test evaluation devices
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<Table 2> Evaluation items for Driving course test

Course Evaluation item Score | Course Evaluation item Score
Turn left and right, turn the light off 5
S| If you don’t tum off the left blinker within | I“:f;flec Violation of the stop line 5
10m after passing the starting line 3 Over 20 seconds within the intersection 5
Over 30 seconds within the intersection 100
If you can’t leave fo‘r 30 seconds after 100 Can’t accelerate more than 20kmyh in the section | 10
stopping G
Slope | If you didn’t stop for more than 3 seconds| 10 shejzg Stop in the section 10
In case of stopping, crossing the stop line 100 ,
in a slope(or stopping at the bottom) Can’t decelerate below 20km/h at the end 10
Violation of the stop line 5 | Incident Unstoppable within 2 seconds 10
Interszectlon Over 20 seconds within the intersection 5 iindatzz Emergency light can’t turn on within 3 seconds| 10
Over 30 seconds within the intersection | 100 | = Without turning off the emergency light 10
T- Off the lane 10 Don’t wear seat belts 100
rectangular | Out of section(violation of driving method), 100 Through Violation of the speed limit 3
parking forward check Disqualified 100
Driving Course Test Waiting Room | T::d‘;‘:t‘:'n:"f‘e‘;“
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B Age #7hek s AddgasE F 65 02 20~50T] 34 604 o 31O Z TAFHIL mE vy
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Foqst AgoE VAP 7492 <Table 3>3} 2k
<Table 3> Composition of experiment participants

Age 20~39 40~49 50~59 60~64 65~69 70~74 over 75 Total
Total 14 9 11 11 5 10 5 65

2 AP 92 u Ba LASEE 243 Ashel
o JAYA} F23| ¢lx ¥
Bise, WA, B g %%ao% S AYAE WA 2 Q1A 59

A7 s N B 873l ‘3%54 —erfﬂé?—E% 20km/h = 7] 5}

of gty ML A2 oS A goH HPFEE w

B AT AT AdelA 4 F dHolEE 7NeR VEAY HrtgEe t AP
A4E BT 719 T volHEE RHOE WriaaE AQARE Adol' SlF ol o
18 JrPdgel W ol oF Fol Atk ol 1HAAY kA I &X¥FY AolE gl
A3l 65AE 7R F FJOo = HolHE ERIIATE Jd 1 459 AolE BAHCE 4
3to] IBM SPSS Statistics 20 #4] T2 3-& 83l 44 4 PHES 8ttt =3, 1A
o el M= AR mE 27](60~69A4), T71(704] old)ol wet Al Heds 25 o)t sle A
o2 Ao AlF 15 3t &X%Y AolE AFH R BAStuA 34 thHKim, 2016). PFATOE, Al
9 QA Y Aold wet LAY o7t AT ¢ Y& ASE Hdsto], AlY B 1A 58 Wyt AR
o M2 &HFY AolE Ml B

1. J1Z SHHS| JISARET} 20 UK SHSHWI HE JHsy 24

1) YEISFAL THLMA 7H Fael 8|

B Aol B AEHT 9 7] BARE A A SAER e B AAFBE B 6545 7%
o0 AWLAA L YEAAY F YUOE TR LASAS wlwste] J1E SARHNSANEL F
B 2EA eASERTY A4S AT, T ATH <Table 4>9 2T
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<Table 4> Comparison of driving abilities between Non-old and Older drivers

Course Evaluation item Classification N Mean SD t p-value
’ i ithi Non-old 45 2.22 2.51
Start If you don’t turn off the left bl.mker' within 10m after | Non-o 0778 0,440
passing the starting line Old 20 2.75 2.55
. Non-old 45 0 0
If you can’t leave for 30 seconds after stopping 1.000 0.330
Old 20 5.00 22.36
. Non-old 45 4.44 5.03
Slope If you didn’t stop for more than 3 seconds -0.329 0.743
Old 20 4.00 5.03
In case of stopping, crossing the stop line in a slope | Non-old 45 24.44 43.46 0.846 0401
(or stopping at the bottom) old 20 15.00 36.64 ' '
L . Non-old 45 0.78 1.83
Violation of the stop line 0.591 0.557
Old 20 0.50 1.54
Intersec o , Nonold | 45 033 | 126
tion Over 20 seconds within the intersection -0.254 0.800
’ Old 20 0.25 1.12
. . . Non-old 45 2.22 1491
Over 30 seconds within the intersection 0.591 0.557
Old 20 5.00 22.36
T- Non-old 45 18.89 1191
Off the lane 3.492%% | 0.002
rectang Old 20 33.50 16.94
ular | Qut of section(violation of driving method), forward | Non-old 45 0 0
Kin. 1.000 0.330
parking check Old 20 5.00 22.36
. . Non-old 45 0.89 1.93
Turn left and right, turn the light off -0.272 0.787
Old 20 0.75 1.83
Violation of the stop li Non-old | 45 16| 234 | o088 | 0930
iolation of the stop line -0. .
Intersec P old 20 150 | 235
tion
o . . Non-old 45 022 1.04
3 Over 20 seconds within the intersection 0.097 0.923
Old 20 0.25 1.12
. . . Non-old 45 222 1.04
Over 30 seconds within the intersection 0.591 0.557
Old 20 5.00 22.36
. . Non-old 45 0.44 2.08
Can’t accelerate more than 20km/h in the section 1.606 0.122
Old 20 2.00 4.10
Gear . . Non-old 45 0.22 1.49
. Stop in the section 1.075 0.293
shift Old 20 1.00 3.08
Non-old 45 5.78 4.50
Can’t decelerate below 20km/h at the end -2.640* 0.012
Old 20 2.50 4.44
. Non-old 45 4.00 495
Unstoppable within 2 seconds 2.288* 0.026
Incident Old 20 7.00 4.70
reaction . o Non-old 45 222 420
Emergency light can’t turn on within 3 seconds -0.664 0.509
manage Old 20 1.50 3.66
mnet ) ) ) Non-old 45 0.44 2.08
Without turning off the emergency light -0.950 0.346
Old 20 0 0

#p<.05, *#p<.01

TAAT A Z1sAE BIHAANA AA 194 W F THAFA 220 @A 3o} Z]oiis I
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Ao FHsHE Bt ol AdetA L WHAER dadn =3, 29 20X 1B At
kARG 22 ojW) AASHE 497t B Aol AR w2 Wi AUt 22T F, 7153
BGrrgEol tiste] dnbedztet ng AR F PR Uro] FHYPUE BT A3, AA 237 |
F T I FEE AT YA FEAAE FoAuF 2olE AT 5 glof, A BEIIE Ikt
gl 1R A tE e AolE AUE dHdlde AV dE Aoz EAHAT

Yur0 2 DHAE 654 L THAR TR, LELERE 1A 5L 04 oo FuF
At g3t 7|Es FRA At ok T H2olle 1A WA E 2757 o8 o

= T% A n#EALe] FHFHEE Hrlekr] 9
2 27 WEAS F7] WAAE AESsHel Bohge] ML st wht
£ RHgety] 95t 71sAE B ta 18 HA JHS 271(60-694) 57
(704 oPhE AFUE TFEst AF Jed FHTE Y Ao|7p A=A FA B4 o, ol &
A= <Table 5> 2}

=

<Table 5> Comparison of driving abilities by detailed group of Older drivers

Course Evaluation item Qlassification N Mean SD t p-value
’ i ithi 60-69 15 2,19 2.56
Start If you don’t turn off the left b%mker‘ within 10m after LT3 0213
passing the starting line 70~ 15 333 2.44
60-69 15 6.25 25.00
If you can’t leave for 30 seconds after stopping -1.000 | 0.333
70~ 15 0 0
) 60-69 15 375 5.00
Slope If you didn’t stop for more than 3 seconds 0.502 0.619
70~ 15 4.67 5.16
In case of stopping, crossing the stop line in a slope | 60-69 15 12.50 34.16
. 0.552 0.585
(or stopping at the bottom) 70~ 15 20.00 41.40
60-69 15 1.88 2.50
Violation of the stop line -2.176% | 0.040
70~ 15 0.33 1.29
Interse o _ 60-69 15 094 | 20
ction Over 20 seconds within the intersection -1.000 | 0.327
5 70~ 15 0.33 1.29
60-69 15 6.25 25.00
Over 30 seconds within the intersection 0.046 0.964
70~ 15 6.67 25.82
60-69 15 28.13 16.01
T- Off the lane 0326 | 0.747
rectang 70~ 15 30.00 16.04
ular o o 60-69 15 6.25 25.00
parking Out of section(violation of driving method), forward check o ” 0 0 -1.000 | 0.333
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<Table 5> Comparison of driving abilities by detailed group of Older drivers(continuation)

Course Evaluation item (lassification N Mean SD t p-value
) ) 60-69 15 0.63 1.71
Turn left and right, turn the light off 0.552 0.585
70~ 15 1.00 2.07
Violation of th i 06 b L% | 29 100 | 0s0s
1olation of the stop line X .
Interse P 70~ 15 167 | 244
ction
3 o ) ) 60-69 15 0.31 1.25
Over 20 seconds within the intersection 0.046 0.964
70~ 15 0.33 1.29
60-69 15 6.25 25.00
Over 30 seconds within the intersection 0.046 0.964
70~ 15 6.67 25.82
60-69 15 1.25 342
Can’t accelerate more than 20km/h in the section 0.552 0.585
70~ 15 2.00 4.14
Gear 60-69 15 0.63 2.50
. Stop in the section 0.046 0.964
shift 70~ 15 0.67 2.58
60-69 15 1.25 342
Can’t decelerate below 20km/h at the end 1.369 0.183
70~ 15 333 4.88
o 60-69 15 4.38 5.12
Unstoppable within 2 seconds 1.691 0.102
. 70~ 15 7.33 4.58
Incident
Emergency light can’t turn on within 3 seconds -1.192 | 0.243
manage 70~ 15 1.33 3.52
et 60-69 15 125 | 342
Without turning off the emergency light 0 s 5 0 -1.464 | 0.164

#p<.05, **p<.01

<Table 6> Comparison of the Driver's aptitude test by detailed group of Older drivers

System Test Item Classification N Mean SD t p-value
Trailmaki - q 60-69 14 22.89 5.33 302+ | 0006
: . rail-making test 1me to spen i A
Senior driver ¢ P 70~ 15 | 3032 | 781
assessment system ] 60-69 14 100 0.16
(S-DAS) T_raﬁ,'lc_,SIgI,l board Reaction time : : 2.380* 0.025
discrimination test 70~ 15 1.14 0.15
. . . 60-69 14 0.69 0.20
Mulﬂfuncthﬂ visual Visual acuity test Dynamic -2.054* 0.050
ability evaluation system 70~ 15 0.53 0.23

*p<.05, **p<.01 (Due to errors of a participant result in the 60-69 group, that result was excluded.)

<Table 5>°l4 B&= vie} 2ol 7|5A1E H7MdE 5
3

Z7] 1H R} 7] 1B &Y HEH] g ol T

= 715AE Bt et AR mE $A5E Y AolE B3 Zon, s dFo] Folxita
skl WIEA] 1LY A5 H o] ojA = AL okl sl Fold dart vk o5 Bksr] 918t
o gz o 2xEY Aol Erhal HUtEE FAAY 9 QAAFY Wyt AnE A% IFEE 2
o]7} Q=4 8215} THKAIA, 2018a; Hwang et al., 2020). <Table 6>l B nlel zho] FA A& 3} QA7
A7, DB EA T WEAAN) A, A U A% IFEE f3 Aot ol FAFLE &
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iHgeoms 27 18 EAAHE0-0M) sl F7) THEAA0A o)hel Lrol AsHUL e 7t
HHOE HAY & AT THBE J)E J15AE BAFRL 1A LAES AU B
Rohe Aoz Busol, 1A $AFAL AT BAT £ Y= P L AZE IS

B A% Aol 42 AP Aolurh, HEAH otz AT AAFH 3 AXSH A

st Ao m QJFe] A5 HRE Aeste £57 Ao RN FA5EY o7t TAEHA Eth(Jang
and Choi, 1987). 18] B2 187 &A5EE W dA-d o3 TREW HA-g Frpr} o] o)A 5 §ih
o] WG A& 3 B AFdAe HEHA 458 HI7MA 22E(Senior Driver Assessment System;
SDAS)T s AZted HIMA2HA E2H B2 ATEH ABBAV e ALE V& AF

(KAIA, 2018b; Hwang et al., 2020)°14 E4¥ HI7IX % F 7/ EHsHA AolE AT = UG, 4714
fox]

A
S
AN ES Addstel & Aol &8st

P& A AE WA R ARATe) 471 AX B WS SR AN, BEEAD WRAA, A
ANE, FAA )T FAAAE BAFOEA, 71E 7I5A B R0l &459H B AAsY A
38 WA & QEAE BAST QAN AGEE HAZIHAE S 2715t 3
e WS UL AN A% AR, suel AR sask skttt #2E Wzl s AR 3
ol7he ZAbelm, EEAT WEAAE LuAel AR Al £3E Ao Be A o] SHANE @
§ Z00R WA ZAE, od R BANZ AFNA Jlodsn e A AT DAt B A
&3l Zopd WSO A QA7) BE AW o] BAR YA AYFAE Aol AP L LAY
of ol 7 Fad AAEHCE AAAGL dubael AP SHsE Axo|n, TAAGL WE &
E2 Fdehs Adeld 24 98] Bad $Hols BAE 2 5 Y= AUl

B4 A%, <Table 73} o] RS 715N E BAGEe 21 AASY Axsh FRRATL BEF A
o8 T2Ho, 7|& 7TAIE HUHEES OdE &8ste] ARkt ApEstEE 18 HFYES
Brret71ole A e FASATH
<Table 7> Correlation between the Driver's aptitude test and the Driving course test

Driver’s aptitude test items
Senior driver assessment Multifunctionl visual
Corre system(S-DAS) ability evaluation system
Course Evaluation item lczt:;fr“i Trail- Tmf):l-zlgn Visual
e making test |, . . _— acuity test
Time to Reaction
Visual acui D; i
spend time isual acuity ynamic

Start If you don’t turn off the left blinker within 10m after | PCC 0.057 0.084 -0.049 -0.065

passing the starting line pralue 0.655 0.511 0.703 0.614
. PCC 0.304* 0.337%* -0.118 -0.168

If you can’t leave for 30 seconds after stopping
pvalue 0.015 0.007 0.358 0.189
. PCC 0212 -0.096 0.064 -0.021

Slope If you didn’t stop for more than 3 seconds

pvalue 0.096 0452 0.617 0.870
In case of stopping, crossing the stop line in a slope | PCC -0.119 -0.106 0.017 -0.032
(or stopping at the bottom) pvalue 0.353 0.408 0.892 0.804
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<Table 7> Correlation between the Driver's aptitude test and the Driving course test(continuation)

Driver’s aptitude test items
Senior driver assessment Multifunctionl visual
Cortre system(S-DAS) ability evaluation system
Course Evaluation item i)t;zg Trail- Ttat;ﬂs;-(sll@ Visual
- making test | , . . T acuity test
Time to Reaction . . .
spend time Visual acuity | Dynamic
L. . PCC -0.113 0.048 -0.171 -0.162
Violation of the stop line
pvalue 0.379 0.708 0.180 0.205
Interse » . , PC | 0034 0.027 -0.131 -0.146
ction Over 20 seconds within the intersection
) pvalue 0.789 0.837 0.305 0.255
. . . PCC -0.117 -0.038 -0.118 -0.095
Over 30 seconds within the intersection
pvalue 0.362 0.765 0.358 0.460
T PCC 0.304* 0.388%* -0.369%* -0.321*
Off the lane
rectang palue 0.015 0.002 0.003 0.010
ular Ot of section(viclaton of drivi thod), reck PCC 0.233 0.337+* -0.118 -0.168
. o on(violation of method), forward ¢
parking ving pe | 0.066 0.007 0358 0.189
. . PCC -0.029 -0.043 -0.128 -0.128
Turn left and right, turn the light off
pvalue 0.819 0.741 0.318 0.319
Violati ¢ the stop i PCC -0.100 -0.009 0.132 0.095
iolation of the stop line
]n:,erse P ple | 0434 0.944 0303 0.460
ion
e o , BC | 0.105 0.121 0,055 0.146
3 Over 20 seconds within the intersection
pvalue 0413 0.346 0.667 0.255
. . . PCC 0.156 0.203 -0.168 -0.187
Over 30 seconds within the intersection
pvalue 0.222 0.110 0.189 0.142
. . PCC 0215 0.271% -0.204 -0.320%
Can’t accelerate more than 20km/h in the section
pvalue 0.091 0.032 0.108 0.011
Gear . . PCC 0.178 0.115 -0.131 -0.188
. Stop in the section
shift pvalue 0.162 0.368 0.305 0.139
PCC -0.181 -0.336%* 0.124 0.322%
Can’t decelerate below 20km/h at the end
pvalue 0.155 0.007 0.333 0.010
. PCC 0.165 0.195 -0.333%* -0.238
Unstoppable within 2 seconds
Incident pvalue 0.198 0.127 0.008 0.060
reaction . . PCC 0.133 0.096 -0.043 -0.066
Emergency light can’t turn on within 3 seconds
manage pvalue 0.298 0453 0.741 0.609
mnet . . . PCC -0.037 0.024 -0.052 -0.109
Without turning off the emergency light
pvalue 0.773 0.854 0.683 0.394

#p<.05, **p<.01

3. JISAIEEI}L A" JId £} DX 2HSYH WIS =&

QoA At vle} o] 7|E9 7S A HIEE
oA, 715 A EH7} Al 2EllS gk &85t 1#A} L
SRR LAHB A kA8 Ao whet 201197 2015900 A 2AE 77 FrtaAE B3 18
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1 2228 T3] 58 APATAA nnP Aol 13 WolAE nAAe] LAY Y 5 =
=28tk 1 A3}, 7R AR e $3%E WARIRTH AR 2a0A e Adold A
2ol Aol gE A AR, JlolME T2 ) Fe Tk FelA e 30kmh =74 Th R, 2
A szolAe] 2} 22A7h FA F2olAe] 22Tl 28437t NnH A 1A 3k A
Az}, 00% AHEONA frolahAl 3G <Table 8> 53l FAsk3iTh

O

v

S 2 20}
[e]
=
[e)

<Table 8> Comparison of driving abilities of new evaluation items between Non-old and Older drivers

Course Evaluation item Cla.?(s)fcat N M SD t p-value
Non-old 45 50.64 16.58
Time to spend 1.190 0.245
T-rectangular Old 20 58.55 27.58
parking Non-old 45 18.89 | 11.91
Off the lane 3.492%* | 0.002
Old 20 33.50 16.94
Incident Non-old | 45 0.58 0.50
reaction Emergency light(Yes/No) -5.759%* | 0.000
managemnet Old 20 0.05 0.23
Gear shift |  Abili i d(30km/h, Yes/No) Non-old 4 062 049 1.695 0.095
ar s ility to increase spee , Yes/No -1.695’ .
Y P Old 20 0.39 0.50
Non-old 45 18.69 0.4.66
Time to spend 3.036** | 0.003
7 Old 20 22.35 4.06
course Non-old 45 0.71 0.66
Off the lane -0.065 0.948
Old 20 0.70 0.57
Non-old 45 50.31 16.98
Time to spend 1.868’ 0.073
Curve Old 20 63.20 28.71
course Non-old 45 0.38 0.49
Off the lane 0.541 0.590
Old 20 0.45 0.51
’p<.10, *p<.05, **p<.01
EG 22 71 AR 3F LA WA D QA 5 Aol 9@ LAY A3 Y
T A=A Flsh] A8l 47k A @ AEESA FEASTAAL, wE BT HEAAL AN, FAH A
gHate] FHaAS BAsTh 4714 AA B AIgSA FEL kA E A ukel o], td T)E
AFNA DHAY AT AT 5 i AASH ALE FEHE ARl o] & T3 nAAY &
Aed Asts AP A o2 A9 5 Atk 4 23 <Table 9>oll4 B upof o], B A4 7nk 41
Y B RAA 47FA] A 9 A EEA FEI {3 oA e AS AT ATk olF
9l 47k At 710 S A ESE iAoz skshA magtel us) A

53 & AToA A
t agA LAFES BT 4 UdE S0 wua
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<Table 9> Correlation between the Driver's aptitude test and the new evaluation items

Driver’s aptitude test items
Senior driver assessment Multifunctionl visual
1C0.rre system(S-DAS) ability evaluation system
.. ation
Course Evaluation item coeffi T.rail- 'ﬁaﬁic—mgn‘txmd Yisual
St making test | discrimination test acuity test
Time to Reaction . . .
. P Visual acuity | Dynamic
rectangular PCC 0.304* 0.388%* -0.369%* -0.321*
T . Off the lane
parking pvalue 0.015 0.002 0.003 0.01
Incident PC -0.323%* 0.387** 0.522%* 0.476%*
reaction Emergency light(Yes/No)
managemnet pvalue 0.010 0.002 0.000 0.000
PC -0.261* -0.285* 0.263* 0.340%*
Gear shift Ability to increase speed(30km/h, Yes/No)
pvalue 0.041 0.025 0.039 0.007
Z i PCC 0.318% -0.439%* -0.415%* -0.426%*
Time to spend
course pvalue 0.011 0.000 0.001 0.001
Curve i PCC 0.185 0.260* -0.282* -0.342%*
Time to spend
course pvalue 0.147 0.040 0.025 0.006

*p<.05, **p<.01

4. 24 Zajof mE AIAE

)
ofr
v
4
9
=2

AF7AA AAFREY

AL et 2 9

olo] td E4jel A7} Utk & 2

Frstgeh, SAT, 715AEES ol 24

Sl AEE Foh A3}, 5744

AL, Mol TN 479 3 92 A% A
o

ofr ot

KN
=
34, 7129 715419
o)
A

of S
W,
ired
=
Mo

o ) Mo
N
4

-
0!
Lo

ol o

do & 4

_O|L
ot N of 2 Hy do 26 x

o
ofr
o1
X

N
ok
209

i\
o
D o
i)
ol

e

=]
olo
2}
4
=y o
o o
T J

T

Bk odo o8 o 2
~
ek

of & 1

L
ot

o (F

i,
;;
B.
-U
i
.
>
ot
Tx_
(o3
o‘rm
:?1:
\
ol
i
rr
=
e
n)
o
nf
it
>
2
fiu
fd
ot
N
lo ¥ g
Qv fo it f

a0
M= 2L of

[¥ & [o

o
oz
ot

o)
)

Z
in,
2
R
=
N
ofr
I
o

(IR

o

tlo

ﬁ
o
v
r2
et
2
o
Mo
o
(2

e

sk

4

¥0,

o

i,

(o

fru

[ms!

p

rﬁ >
o
o
>,

FEvehs 20201 ofm] Aol WSistom, 2025 dell= 2E AT AA AT F 203% oS
HAshe 2198 AHgd YT Aoz AHL Aot o= A 01_ Ut A= fralgls we 1dst
Foltt. o] Qlel uF A oF wFAL FAlE T AFEAR hFEEL ok £ AFdMes
FeAAe] AR 2HTH LS Wrkstel 2% Yol AdtE nHAEAA ARH] 24 78 AF

Wi

¥

Vol.21 No.1(2022. 2) The Journal of The Korea Institute of Intelligent Transport Systems 155



JISAEYS BRY DYRHA SHSY WhLH Y |7

71 A% A% A 1A 2RASER Y ARE AT 2] AT FYHU,

ol% Slal WA Fuo] EASHE AT BARA AR 7%5AF BohRRo] na-Aw LA
o $45Y Aol& AWIHEA HAsta, /I SAEHE B BE FAFES AWt ARF
PUPL FPSHAT. HFAANE BHse] MO J)5AY HolHE BEW WKES ARG,
AA FAS FE TPA SHFY AT HEE b FESE P nASG & ATE B 529
Yot et Lol FHY + At

AR, 12 715AY BAE BEEe DH AR B AWLHA T Aeko] TF LHEH Fol
£ B3| sk Ratol, 13 eAA AW W) 271-57)- 5710 BE AW LAY Ao] =g gl
Aol BAZ &S FASGT ols LASHT JBol Fe AASHAE B A4 5 AL

Ak
AZF dou, AlddA S5 = AR EolEE 283t

AT B AT 75U
31997) MR 57HA WA ERE ALSAL, of s7H WA EROBE 1%
: 5] gtk B9 AFE AR/ Faso] A 94
agle] B@ B4 @A ol FF ATE 53 B

3o
rr
)
ke

olr

)

o

N

T
[

= o 4

X 30 X R g ook
d
=}
o oox rlo Hy
R
o2
n)
o
o
i
<
)
(&
(o3

< Sl A e s 37
o AA Z2oA 9] 4
kol A B7kgkol whe
b= 7 8 A
= Bk
A AT 2
B7HAA o}

Mo Jm &
_1
il

=4S B4ska, ol el AswA B4
N
-

ofr
)

e
lo it
1)

N
o rd
e
>
e
o}
B
L
ok

[ .

5

QL

ro
EY
T
=
o

ol

Jot

b

Hir

rlo

KT
oL
ol

|\

)
©
[t
Ho
%
N
off
>
e
Y
o
i)
o
o o
o
N
2
[>
it
of
:t’)g‘
o
N
2

=
i g
ot
O
ra
ol
2
lo
Mo
>y
ra
_Qll:’
l
o2t
o
>
[
i}
tlo
off
:O|{:,’.
_>|:
df o
D)
o
™
olr
)

Mo
)
off
o

fz
rO
)
e
re
-
rir
o
Lo
U
lo
b
ot
_>,i
o
Ho
™
ofr
iy

N
N
re
-4
]
of
:oé
k1
ot

["-‘O l'iio r
)
L
Lo
>
i
o
-0,

N

)

(rt

o o o Ao

2 ooy et
Y2
o

ox
o

fd
ot
Mo
2
>
ME
2
©
o
£
o
L)
°
2
of
ol
it r
Mo
)
>
i

Rl ool
=
Hl
=
El
of
>
&
oy
[
=
ol
ot
2
e
fo
o

2As1E 7Iddt

ACKNOWLEDGEMENTS

B ATE A EAAA BTSN EN 1CT 714 1974 ARG AUH7 9 ea9e 9@
A28l A AT Ao ATH] A-JAFAHE Po013601) el o3l = AFUTH

156  PA=ITSYR|=EN| M217, M12(2022H 28)



REFERENCES

Comalli, Jr., Wapner, S. and Werner, H.(1962), “Interference Effects of Stroop Color-Word Test in Childhood,
Adulthood, and Aging”, The Journal of Genetic Psychology, vol. 100, no. 1, pp.47-53.

Shinar, D.(2017), Traffic Safety and Human Behavior: Second Edition, Emerald Publishing Limited.

Domey, R. G.(1960), “Dark adaption as a function of age and time: 2. A derivaion”, Journal of Gerontology, vol.
15, pp.267-279.

Poynter, D.(1988a), “The Effects of Aging on Perception of Visual Displays”, SAE Technical paper, pp.1-12.

Poynter, D.(1988b), “Variability in Brightness Matching of Colored Lights”, Human Factors, vol. 30, no. 2, pp.143-151.

ERIC Clearinghouse(1985), Needs and Problems of Older Drivers: Survey Results and Recommendations, p.144.

Fagerlind, H., Bjorkman, K., Wallén Warner, H., Ljung Aust, M., Sandin, J., Morris, A., Talbot, R., Danton, R.,
Giustiniani, G., Shingo Usami, D., Parkkari, K., Jaensch, M. and Verschragen, E.(2008), “Development of an
In-depth European Accident Causation Database and the Driving Reliability and Error Analysis Method, DREAM
3.0”, SafetyNet WP5 Partnership, pp.129-138.

Warner, H. W., Aust, M. L., Sandin, J. and Johansson, E.(2008), “Manual for DREAM 3.0: Driving Reliability and
Error Analysis Method”, SafetyNet, pp.3-44.

Hwang, S. C., Lee, D. M,, Kim, S. H. and Kim, D. H.(2020), “Driving Performance Evaluation Based on Cognitive
Abilities using a Driving Simulator”, Korean Society of Transportation, vol. 38, no. 5, pp.375-389.

Jang, I. H. and Choi, S. J.(1987), Social Welfare for Older Persons in Aging Society, Seoul National University
Publishing and Cultural Center, p.68.

Jeong, S. K.(2020), “Analysis of Traffic Safety Awareness of Elderly Drivers and Prevention of Traffic Accidents:
Focused on Gyeongsangbuk-do Entered Post-aged Society”, Korean Local Government Review, vol. 70, no. 22,
pp-89-110.

Jeong, M. K. and Jeong, M. Y.(2019), “Analysis of driving ability according to driver’s age using senior driver
assessment system(S-DAS)”, Journal of Transport Research, pp.1-14.

Malfetti, J. L.(1985), “Needs and problems of older drivers:Survey results and recommendations”, AAA Foundation
for Traffic Safety, p.144.

Korea Agency for Infrastructure Technology Advancement(KAIA)(2018a), Development of technology to evaluate
the driving ability of elderly drivers and the risk of traffic accidents due to diseases and drugs, pp.13-18.

Korea Agency for Infrastructure Technology Advancement(KAIA)(2018b), Development of technology to improve
the behavior of high-risk drivers and suppress violations, p.79.

Kim S. Y.(2016), “A Study on Specialized Elderly Services at Public Library”, Korean National University of Education, p.7.

Korea Expressway Corporation(2014), Operational Audits and Improvements on Expressways to Prepare for the
Aged Society, p.109.

The Road Traffic Authority(Koroad)(2015a), A Study on the Major factor of High-risk Driver Groups’ Accidents:
Focusing on elderly Drivers, pp.1-43.

The Road Traffic Authority(Koroad)(2015b), Comparative analysis of foreign driver’s licenses II, pp.130-133.

The Road Traffic Authority(Koroad), https://dl.koroad.or.kr/PAGE_license/jejuLic, 2022.1.3.

Lee, D. H. and Park, J. S.(2019), “A Study of the Reaction Time on Older Driver”, Journal of the Korean Society

Vol.21 No.1(2022. 2) The Journal of The Korea Institute of Intelligent Transport Systems 157



J|SAERES B8 DYSHR 2%

of Safety, vol. 34, no. 1, pp.70-75.

McGwin, G. Jr., Champman, V. and Owsley, C.(2000), “Visual risk factors for driving difficulty among older
drivers”, Accident Analysis& Prevention, vol. 32, no. 6, pp.735-744.

Ministry of Land, Infrastructure and Transport(2011), Traffic Safety Measure Establishment on Cause for Elderly
People Traffic Accident, p.27.

Garber, N. J.(1991), “Characteristics of Accidents Involving Elderly Drivers at Intersections”, Transportation
Research Record, pp.8-16.
Oh, J. S, Lee, E. Y., Ryu, J. B. and Lee, W. Y.(2015), “An Analysis for Main Vulnerable Situations and Human
Errors of Elderly Drivers’ Traffic Accidents”, Journal of Transport Research, vol. 22, no. 4, pp.57-75.
Olson, P. L. and Sivak, M.(1986), “Perception-Response Time to Unexpected Roadway Hazards”, Human Factors, vol. 28, no.
1, pp.91-96.

Parasuraman, R. and Nestor, P.(1991), “Attention and Driving Skills in Aging and Alzheimer’s Disease”, Human
Factors, vol. 33, no. 5, pp.539-557.

Park, S. Y., Shin, H. C. and Kim, Y. H.(2016), “Selection Framework of Driving Simulator Scenarios for Driver
Education Based on Traffic Accident Data Analysis”, Journal of Transport Research, vol. 23, no. 4, pp.15-33.

Shin, Y. K., Lee, G. H. and Park, J. Y.(1998), “Vision Perception and Driving Behavior of Elderly Drivers”,
Journal of Traffic Safety Research, vol. 17, pp.153-168.

Statistics Korea, http://kostat.go.kr, 2020.9.28.

Traffic Accident Analysis System, http://taas.koroad.or.kr, 2021.10.28.

UNIPOLA(2017), S-DAS; Senior Driver Assessment System, pp.2-90.

158  PA=ITSYR|=EN| M217, M12(2022H 28)



