Analysis of Elderly Driving Performance at Urban Skewed

http://dx.doi.org/10.22680/kasa2022.14.3.035

Intersection using Driving Simulator

Tae-Woong Ha, Seung-Jun Hong "'

(ERFR v J2ZF W2L2), Traffic scenario(=7 ALFE]2)

ABSTRACT

=]
CR

Key Words: Elderly driving performance(ZZF A} 25158, Driving simulator(2-3 A[E#OJE), Urban skewed intersection

In this study, the driving performances of elderly who's age is over 65 were evaluated. The driving

simulation was conducted using a compact driving simulation (CDS) and the simulation scenarios were developed

from actual roads by replicating geometry of skewed intersection and traffic control devices located in

Jungnang—gu, Seoul, Korea. 27 elderly drivers and 10 non—elderly drivers were recruited and participated

on the virtual turning right and going straight driving experiment of CDS. Virtual driving data of driving time,

speed, distance, acceleration and deceleration speeds, brake power, and steering wheel rotation angle were

recorded and analyzed. Generally, elderly driver took more times to pass through the skewed intersection

road and showed lower approaching speed as much as 40% and 25% in case of turning right and going straight

scenarios respectively. The speed deviation at skewed intersection road between elderly and non—elderly

driver is expected to cause frequent lane changes and overtaking.
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Fig. 1 Compact Driving Simulator (CDS) Fig. 3 Skewed intersection (Top View)
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Fig. 4 Interview with elderly experiment participants
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Fig. 5 Traffic design (Skewed intersection)
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Fig. 6 Turning right driving scenario(Skewed intersection)
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Fig. 9 Data log data analysis
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Fig. 8 Turning right (Elderly vs. Non—elderly)

RE AGAAe) F&w, A0S, A5 A Yaw
21 o)A A, A4 A1

= 1=
Data® &3} F7AAPE 4L Fig.
2 719} A AM RN A Hus
1% Az71a1e] 61.4km/h
2 AL A JRa ks i ol 3

7}Ake] 18.3km/h BT}

i1
o 2
oY

= e
B 20901907, 102 ofu] EAh Wil 257}
20%, H] A 40%= e AR A7E FA o s
22 Zxlo] dyn} AJ7HE U] Wo] ARGHE Ao R A
= A

A9 v 47t wARd A 43 A BE ] 5 &
2 v AgTAe} v] 18 ARARTRR} 2 44.0%9F
40.0%% FAFSH) LhERt o™ AR 8] Al 23k b
2 G0 g 1Ak 44%, ¥ 237k 80% oF 2u) 7k

7ho] e Ao ekl
53], w79 3 24 dF A ARshe A
Aot w5 A Ha) s B9 Elske vlE
o] v] g AFIE A ERlehks FuE BHlovt
a8 AP 72.0%%H] g1k WEE BSiTh
Table 1 Experimental results (Turning right)
T AL 2H257) | W] LEAKH107)
=T 44.8km/h 61.4km/h
WA AYEE 11.0km/h 18.3km/h
e ] 10z o3} 20.0% 40.0%
SHARE | 20% o)A 40.0% 20.0%
Z23 kg -l 44.0% 80.0%
HE § SEHE 44.0% 40.0%
WA A G AeE 64.0% 50.0%
w9k Gakg 80.0% 60.0%
A2 ) 5 FE | 72.0% 100.0%
A AEolE LA A B FEL Tad 17
A A F 17 AR 2593 8] 12 DAk
1090l gk ] A7F wapReA -3 Al & 54 A

2 Azh= Table 10] F2lsko] Liehfgc

ASIHotE st Xl M14d, M3z, 2022



4.2. Wzt AH A9

k)
N
N

o B
m

=4 ARGl Ed v
AU 2. (Fig. 10)o A natz A
A7} 4t 28.8km/hE H] 318
BTk A vieke) wAkE 1l
Btk a7 4 WH}XF 46. 9km/hi ] eg
A37EAe] 62.2km/h Boh A o ke St

_>;L‘
S

rlr

s
a2

i
akl

oot et

Wx} 49, 99, 16Well A wAp= Y
7ol A FHEstA S EFEAY

By g E FRske] mxE
7} FEARL 9180 e Ao
B_z:;l. —re‘ﬂ N‘cﬂzl—7}x].
87t
A5

AT E
=

> r:l

Wi
)
o
i
S
>
fol
rulm

_|>~

=3
:
5=
An)

il

2

Mo
tilo

i rlr
:?1:,"

[ 0\-“13'

[N}
23
Do
(e}
fE ol
=
g,
rlo

4
d

o2
= °1>'4‘ oldl

NS
ologE oo

o
fru

(e T ol o o
PN
ogt
=

>

o
btk
12
>

Table 2 Experimental results (Going straight)

T 2 AH(27) H| 2 2H(10%)
] 46.9km/h 62.2km/h
WAR AYPSHE 28.8km/h 45.2km/h

ASIotE st X M14d, M3z, 2022

e
£ 2
>
[

k4

S ol A

Nl o Mo
= O

E

2 A3

WA 937 A Aol = nlel® Sl & 5
oﬂ/q 7(-1_'10
= H]
XJ_XH 28%7}F 1) = 3

—
~

2)

= A7 A —%mﬁ% gels}
17 7] 739 100% 21 83l
G184 ki §-314d
e Fo] 5 QR sk wAlREo A AlaLE
= 7Fs/do] Ekth
= E4 ilz._ H] (e}
ol fllon -3
A7} 20%p o} %}01 %ié}a%%

A A

N
- >,
neE
=
5 ot 12
= X
g o
N
<
R

k1

Ho
R
2
i
o

chedst 4 A
7} 2o A 654 ©
E42 mlotaly] Sjato] A1 "1‘@”"

1
B3] T 2

E =

I

= 18.3km/h, 1 11km/h
SR A £E7F oF 40% Sk
A2t S5 A WAL K9]

Rl ol

39



QL
ful
o{o

3)

=

4)

(ST O 2
OEJJ\I
_>|ii-
o

Bl o

_);1_1{

Hu

O
—

NG

N
I~

5)

(== T T =ik
_>|4_"
fu
<
x

Mo X
o

pr

O
an
N

o

1 7o e

= o

r2 yo Hi
N
o

2y, 2
5
ot ¢
o |0
fetl

29
e
brt

% )35} mAk 3

N o
i, M0
“*0 ]
S poh ]
_n

i J
o

6)

=
I L
Bl fu
Hn to

2L Mo & ) Mo
2
it
oX,
=
=)
rlr
of
oft
S
X

Mo v Kl

[*]

A A el 9193 (IRB)

)l

SEUst Y 71 Ao A A
9 om (No. CBNUH 2019-10—024—001)
AR 522 wolkt)

ols rlr

g
ooy
Y O g

I
2w 4

2

7]

2 A sheaEobA g eke] (No. KOTSA-2019—

05)<] A7) 2| el of gk Azay, FAA}F oA 7t
A=t
A
(1) 723, 2022, 2021 A% WEALTL EARA A2,

(2) S0, 2019, ‘118 WEALLL A} F7) H3ky
AFA, KIRI 212 E) B34,

>,

40

°}°1
FN

G2
°©

(3)

4)

(5

(6)

)

(8

9

(10)

(11

o, 2017, AR} FERE WFAILE]
A KIRI 2| XE, B9,
Langford J, Bohensky M, Koppel S and Newstead
S., 2008, “Do older drivers pose a risk to other
Traffic Inj Prev, 2008;9:181~9.
American Geriatrics Society, 2019,

E
=

road users?,”
“Clinician’s
guide to assessing and counseling older drivers,” 4th
ed. New York, NY: American Geriatrics Society.
McGwin G Jr, Sims RV, Pulley L and Roseman
IM., “Relations among chronic medical conditions,
medications, and automobile crashes in the elderly:
a population—based case—control study,” Am J
Epidemiol 2000;152:424~31.

ORIT SHECHTMAN, SHERRILENE CLASSEN,
and BURTON STEPHENS, 2007,

Intersection Design on Simulated Driving

“The Impact of
Perfor—
mance of Young and Senior Adults,” Traffic Injury
Prevention.

Shechtman O, Classen S, Stephens B, Davis E,
Bendixen R, Belchior P, Sandhu M, McCarthy D,
and Mann W., 2006, “The Impact of Intersection
Design on Simulated Driving Performance of Young
and Senior Adults: Preliminary Results. Topics in
Geriatric Rehabilitation,” Vol. 22, No. 1, pp. 27~
35.

Bedard MB, Parkkari M, Weaver B, Riendeau J,
and Dahlquist M., 2010, “Assessment of driving
performance using a simulator protocol: validity
and reproducibility,” Am J Occup Ther 2010;64:
336~40.

Shechtman O, Classen S, Stephens B, Bendixen
R, Belchior P and Sandhu M., “The impact of
intersection design on simulated driving perfor—
mance of young and senior adults,” Traffic Inj
Prev 2007;8:78~86.

Hoskins AH and El-Gindy M., 2006, “Technical
report: Literature survey on driving simulator
validation studies,” Int J Heavy Vehicle Systems,
2006;13:241~52.

ASIHotE st Xl M14d, M3z, 2022



