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Abstract : For the road safety of passengers and vulnerable road users, the advanced driver-assistance systems(ADAS) were
recently introduced in vehicles. Among the ADAS, AEB is known as the best safety device for preventing traffic accidents.
However, it is difficult to find a study that analyzes its effects by using the accident statistics of a country. The effectiveness of AEB
on actual roads is the basic data for improving the performance of AEB and calculating the vehicle insurance premium. This paper
presents the collision avoidance effect of AEB by means of a meta-analysis method. Meta-analysis is a statistical method used for
deriving a comprehensive conclusion based on several studies. In order to estimate the effectiveness of AEB by applying the
meta-analysis method, the accident data from Korean auto insurance companies are used. As a result, among the same model
vehicles, the accident rate of a vehicle with an AEB was approximately 10 % to 17 % smaller than that of a vehicle without an AEB.
The purpose of this study is to verify the effectiveness of AEB’s actual accident prevention for domestic vehicles lacking in
statistical verification studies.
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Fig. 1 Accident rates for 6 ADAS fitment categories

2. HEREA

2.1 7|&E oA
Aol M= Akl 42w AEB 2] AFargA]
Z3talr] ) viekEy HJ%‘% }J‘lo} 4= uﬂ

gg
fe o
ﬁ_ﬂ

o

2
ML
2
lo
o, 2 rht
&

L o R 1 2 Moo

2 AFE-E AT 190413 Pearsonol] ]3] 22
TANES] Agty ) A =skeda? 19761 Glassoﬂ
‘oEHEA olghs Bol7) Agom AREE AT
~FENE A9 9 &2} CochraneS <F 3,500 712
55 AF3ste] 6009719 FFE AT 4HE st
’6,7) o] = ﬂﬁ];ﬁ _,_;d—o] 51573 3]_.‘5 E‘:Hﬂ' QO%D} uﬂ

al
RAEETE AN 28 STLA) 482 00
_?',5‘_
A

/\}3’—4 @7—}1‘:— EEJ =5, =7k
-23K(Traffic calming) G2 §._J"+-§— 24593
Caird 52 =7 T HgAFE-0] 7
i]% ogso_% AT =EES

= WERE AL Abgskeloh ' B3 IHS = v =
ApE2EE Ho]E UﬂE}v‘f—*—q. WHHES 483514 Volvo
2ol Z42HE AEB O] AL 7FE B A 2FE 3 W] L
ato] FA4seh) 2 Oq:rLoﬂ/\i‘_ =l 117) &dlng
APRHE SR G 2 AR dlo]Eof] HEREA] H S
Z-g-3to] =l 57 As2F A LA E 2FRFol] kAL gL
= AEB A 9] Atz A g e FA ek

[‘_9,
Olﬂ
=2
R=}
i
k|
< off

|



HEREM[E XSH|4HSER| AADER| &0 A7

2.2 1XHH| (Odds ratio)

2 Ao A= AEBFH|7F A2 E X ek Ak
)3 AEBZH] 7} 7] 0 &2 A 2bsK (A 2] ) o] B
= 93 Qo R WA E ARR AT TE AR
dlo]] A2t AEBY] Al 7k AE IS A H] S Ea) AlAk
shal o] & thA] Feehe WA o R ATE k3
N 2pEgEdoel] 42E AEBO] Al A & T Ut
o] mxbv] Fe| = Aol et 4= gt

S

o}m f
i

-

|

er

133

o
Ko

rr

xn‘/ (nti _xti)

x(i/ (nr:i - x(i)

OR,=

A7V ny e ZAZE ) WA e A ee] ) $9)
U9 B, 2, EA7IZbe] Ol Aare] AL A
42 oJu) g, oloh FALEHA n,, = AP U] 1A A

o ApeFe] S AT 3h, 2, AT A A}

LSS o ei(E, B AT A STl
e HAIEIE 2T i i AL,
RO o) 3} A 2] o] AbaL Al F o] sk 4]
WA (OR,) 3-& 1.00] Btk B3 OR, gto] 105} 2
2 7% g Aol AR AEBE Abargiiel] &3trt
2= AL el g} W)= OR, o] 1,01t} ZAY 2
& 750

i ApeF Al o] AEB AbaLztA g S Agshr] 918t
o] B ool M= G EASF A A AIVW, Inverse variance
weighted estimation method) 2} 7153 A A 374 H(WLS,
Weighted least squares estimation method) + 7}4] & A&
sttt AT ARG Sl 2

s B %01 sk, 7 Aol A AR 3R
FE=5h= oAl §lso] WA st thE A3t

>~

rlo

e

ﬂd
B2 b ot ooy p® ot oo 2 o

_L4

24
o wo rlr
)
ol
o
_E
glN
>
S|
oe}
o
R
fol
i)
)
2
oo
Cafl
iy
R
C
£

E = E
s W
42

=]

ri

A
ofN m o T
| rE
(WA

40
Lo
2
e
b
= offt

M RR
ol
ol
&

=
Ir
oL
fu
o
Q
N )
> o
%]
oe}
N
S

i 4
o
2l
i)

o, r
.
HS ol
k)
i
N
N
o &
£ o
o
oi Ly
rg ol
to B
[
B
u
n

e D= T 1 (T et 1
2

B
oX,
&
o
o
2

s
>
<s)
oo}

. e 3
R
—LJ
2
2, oN
—‘“ rlr
—ln
N
N
Y
)
ol
ok
mE
o
td
[y
~
>
oo
o
0
)

E;(]_E?S-l ]:ﬂ ]

2}

2215 AEB x| o] A7} 2 & w)ol] o) )
72 =] O

%_ h

2] =Z35ich
231 18529
oo k7l Aol s, g vk

AT ER= ohw) 2ol ek 5 ek

o

2o
i o

o =

Y,=0,+e, o oe
ol g, =
e AL EE
AN BRFERYEe

syto] 0o]aL ko] o7l Xéﬁ

~ N0,0?), i=1,2,...k

] ZIHE Aol A= AEB 2o & 9
‘/}EMLL e, v 7

2% HE
5]
il
N
o
o
:L

oft Kl J

= ©

=
e

]_

N
Y
<
fl
ot
H
iz
lo

]o] AEB A7t 4 & h varly,]
S YERATE b4 oL
T 2eFe] Abar ﬂ?ﬂ/\a Ty
et Apeke) AbaL S

SERENTE R
= ZAIZE ) A ]"ﬂi A

‘FE

ol =

=8

ML oft S
H ~

POl

5

Lo
a

3

-
E?i
ﬂl (¢3

)0

worr 2

_YH

zy = A

N
S
=3
2O
»
L
RO
vHJ

F
3,

1

o

12
e
5
r‘lo? o,
o= -‘N’
o

N
[o
<

3 348 ghol
VW) & adgﬁ
5 e g e

8
5

JUR Ih)
noH g
I
F;]_[R —h‘
Mo
R
N
oy met

ko
1o,

(ot
2l
jus)
i

k —~ —~
ORpyy= eXD( Ewiyz’/ wa)

Y=0+e &, e ~ N(O,a?)
0,= pte & e~ NO,7), i=12,...k

(e, % e, = A2 =57)

Transactions of the Korean Society of Automotive Engineers, Vol. 27, No. 10, 2019 813



Jae-sang Lee - Jae-won Lee - Tae-won Kim

fol
_E
td
oft
2
>
r o
-
o,
_\1_1‘
o
v
ol
>
=
%
re
=y

'
£ o
m
N—r—‘

Hoop

-

Wl

o

1o

T oo
fit

[o

oL o.m
ﬁ:‘
il
>,

09:2
off
i}
£
=
I
N
==

2 fob O off g
—Er_?l;
e

oX my
Eo{lﬁ'
)
oy

i 9}
=)
oo
o o
oo

2 e

N R
o g o (O > o

)

2
i)
o N
N
N
o
Ni

£
oz
©
do i 2 oo bo

>
o
r
2ol
pru
rr
R
i)
o
o
—OL
B
e}
i)
ox [
o

)
24
Rl
X
fol
o
2l
N
B
N
>,

-
)
"o
H‘U (o0
1o
=)

[*]
)
&
iu}
é
22
r o
-
B
Lo
2
i)
oX
mlo

A

=
o
= Cochraniﬂ Q- 7&@” )3} Higgins ] I-
74 7‘]51_ 7H

=Q-
5 A% W“" JJrX*o}—t— 7|ELo R ARSI
BEAZZ A3
Q-ARL Hy: P=02 AN

o
e
[ o

)
=2

B o | O < e R Ay 00
ol 2

7HA(E Aol A= i

Q175 Afolol] M) Eh Q15 vFe] grh = A1)
ool The 7} 2 AR EA TS AL,

P (o)
Q= Ywy—
7':1 Ewi

i=1
ATE Abel o] W ofo] A g Lﬂ
AREAH Q= A= k—12] x
. wehx TOVJ ﬂ?ﬁéaiuﬂﬂ
=

ds (H)O]

_1

i ”11“‘
>

dr >
N
to uo I

ol

Fols
:g

td

o

o of¥
2

)
o 1%

o ©
o
oo |l
L
ol

2 e
~~
Jisy
p—

2, L of
o
>
=Y
-
N
N,

o oy
o,
M o O dlo nd pot miru

oo
{ l:oll
:4_

o

o

s
S
- &
£ ot
e o fol
4 =)
ol {1
o M
_|>L = 1
(b R >
&
g o
&
)
i3
re oy

o
iin]
=
il
iin]
d
ol
ol
9
(o3
o
ol
P
1
2
Q
=
o
)
2
et
=)
rr
jin)

=
o= WS ¥iotes T 5 Q7] wZoltk
DerSimonian¥} Laird 7} #|QFE Wl o2 729] 4], ¢
£ 3hd of g of At

8§14 BERSAToB=22 M7 H105, 2019

g2 AABA LI, 222 el B} A = B
wol B 3ol 2717 0t A4S 5 glek whebA] Al
l|

B 2N () et RE N EE A

AT k71

o 72 3k ARgSte] A
o)
P

AvH o, WHEF I
(WLS)S AL-g-3Fof A 2] & 7}ol
T-5HH ofE e} 2o

ko ko
OR 6= eXD(wa*yi/ qu:*)

i=1 i=1

k

95 % CI= expl Zwyl/zw +1.96-1/ Zw

i=1 =1 =1

W E R o] A5 o Al ' IS ALgate] Ak

=t

W Aol el Hal(Es =
Aazk vk Bagdgol
e B9k Wl
A=

L}
He
4

N B ATANES] FH A, FAsh0F @
=

fo

ot
o,
iy
2
ofr
i
rr
N

~

e oft (&
=
o

i)
)
[o
il
do
o,
o
r£
o r2
—H

=
fuii)
iib)
i
o
ol
&
i
f

R/
fru
.
o
oft
=
1
rO
PR
to i
o &
!
o
o
0,
H
2
o

Il
o
ol =
o Loy
o e
o, 2
o M
oo
iy o=
w1
~ o
—o
k)
&

2 2 fodo rfr oA ofy
>

L A i1

e g



2 N o
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Table 2 Result of two different meta-analysis for estimating the effects of AEB

Meta Estimated effects of AEB
Accident ) 95 % fid interval
type analysis Log-odds ratio e T p-value Q-value
model Lower Upper
IVw 0.870 0.846 0.895 0.0001
All 44.60
WLS 0.892 0.830 0.959 0.0019
. IVw 0.885 0.843 0.929 0.0001
Minor 32.05
WLS 0.904 0.815 1.004 0.0588
IVw 0.835 0.798 0.874 0.0001
Rear-end 109.68
WLS 0.835 0.699 0.996 0.0451
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