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Abstract : A mirrorless vehicle replaces a rear-view mirror and side-view mirrors with a camera monitoring system to
show the video footage of a car’s surroundings. These systems mainly take the place of the rear-view mirror with
displays that show the rear and the blind spots. Static seam-lines are mostly applied to the camera monitoring system for
image synthesis, but its outcomes are vulnerable to unstructured camera arrays. To compensate these defects, we try to

move seam-lines to a position where synthesis errors could be minimized. The proposed seam-line determination
algorithm comprised of color computation, edge detection, and horizontal-line detection algorithms is used to change the
seam-lines’ position. Experiments using three unbalanced camera arrays show that seam-lines appear to avoid cars when-
ever possible. It is verified that camera monitoring systems can provide a more realistic panoramic rear-view than before.

Key words : Mirrorless vehicles(W]212]2~ A& 2}), Camera monitoring systems(Z}H 2} EUE T A]2E=]),
Dynamic seam-lines(& %] 74 &), Panoramic rear-view(I =2} 2] o] 5)

ADAS
LDWS
BSW
CWS
CAS
ACC
SPAS
AVM
LUT
DMA

: adaptive cruise control

: smart parking assist systems
: around view monitoring

: look-up table

: direct memory access
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Nomenclature .ME
: advanced driver assistance systems v=k =2 0% o SH(NHTSA) 2] ZAe) o5k
: line departure warning systems gEEe] WEALTE S5, A bk
: blind spot warning 28] AL A H 7 xF] B of] o) sho] Ay
: collision warning systems Aok &2 A4 9k AL E v o) W= 517
: collision avoidance systems A5t AF=AF B

=] 3
2~E(ADAS) = E A7t
3o 9lrk>) ADASC] thEA Q] a2 24 o]
g 71 A 22 =(LDWS), AFA T 7 KH(BSW), S
AR A|~B(CWS), 5% 3] 9] A]28l(CAS), 433
=& A oJ(ACC), F2F 2T B A2FI(SPAS) &
o] 9it}. 934k 7]ure] ADAS 7|42 o i x}eke]


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2017.25.6.702&domain=journal.ksae.org&uri_scheme=http:&cm_version=v1.5

Fo), e S B3 919 hvleks e wE
groluh Tl frelol FAH) vlelel s e
Abol= mlejst elo] mle] thale] Fhuletst A

fl

ol
}eko|th ADAS 7]4: 9] Wb © & x}ekol| A2y =
ﬂvﬂaM A e 7 ek N Z o A BolF
RUE Jlee g A olnk whebA] sl By
E1°ﬂ 2] el Fd= E—’:‘jé} ] 913k o3Ak f])’:}-A—] 7
o] Fhlet RUE R Al 2=F
2} A 23] AF<1 NISSAN

=
Al
N2199 ﬂﬂ%Oﬂ °é*c} 4 71
Zo] HEH AVME H 22
3
9

C}Ak—s}ﬁiﬁ‘r.“’ NISSAN
o] AVM S Ao 2 o
I} mg g X~ X]—%—X}-E
xaa}i’iu} 339 AVMS 2 94 %‘*&% :L%
oo @ tﬂaﬂj\]ﬁ/\ﬂ Aol 74] ]**‘—4 AVM K.
o} g8 vled 9L AlEets Wt ny
g2 AHEAE 9138 g FAOHE% BMW 3]A}
o] i =}egfol] 25| o] CES 2016904 Al A% oW
20174 @A) Pk 2ol A A= 2 glek”
G T 712 1980 d tell FFE HA ok
oA Ao 7 Llﬂ 71 A=k g g ol
QA= Ur AFd W gho)| of o] it
AT} A} 13}7} 3k FAAE 22F
2 Ao = o] I}A A Zlo] %
3 }°J H 3o
31 9Jo] A 7101 AR 7T 9= 229 A1)

R
i
g
Fﬁ =
m]I

flot
(o rL

_1_40_9_,

o
o N o
> o
i)
o
B
>,
o
&
ot
rlo [o

]_

olr
OE
e

ry
ok
o

rlr o
I o2 oo ©

s
o

Jlm
o
i)
-}
o
I
[o
o
o
ol
ol
£
o
AL
r_?{_l‘ =
fo
N

rlo Y
Bl 2 om> B> orlr oox it i oox

oZ
i
i

shghct. Sk Rk dlakape] we o2l
X7k A 2] 7} D 2§ ADASO = B4 A 5)
= ADAS®| 9 ¢ VIeRe At
ghelo] 9l 718kst LUT7F AHg-€ et 715138
& Al gy 2+e 7)8ksk 7nke] W Wi o7
W3lE oJate] A 37} P asd tﬂ olE] & 29jn|

T
I
T

E

D -
03*0‘4 =R %ﬂt s *sgom tqH% o A
AZE A 2ol A jtst.

7188t LUT & AFH8-8h= ghieehe] 2lo] o] @4}
= A Aol A wf 7H A zbsiet ol 7

LAE FHAskel7] f8lA 2015 Li 2 25

aL, 1 G RE o] gste] A fAE AAtew
AT =l A = A Fell e 2
Fhelet thal B FhelekE ALgste] LS 2
Aok ‘%‘%‘d% A oratt) 3314 dlo)E & t) 215}
Fogadel A el vlRE E, 1ela A
A& dagFo] HALETh A 7] daegEe
A%t 22171 H g 2= gl A3 o] 9 A2 =

ke
171 918 402 A FaA Ak
A% AWE Aste] Apel= vlejel T
of Aelekst F frelol @ ve) et A
ek, w3 ul = A 2wle PEebe] el

< XB3A.

=

o
rie

23]

-

2. o2t 2|0

nlg g2 AE AR Alo] = W E e} elo] mEE
A AG 2FFS o] gheh Alo] = mle] A ol= 7

Hep7p A=) 9lom o] nle] fjX]ol = T
gl gloji gato] ¥ EE TUYEIE A H o
2lt}. Fig. 1= CES 2016914 BMW 7} & 713+ 3}
g}e] glo]Foltt. BMW i8 x}akoll= 4t &) 7}Hlet
7} A X E]o] 9lom Fig. 28} 22 WO R S
grd gttt 2d] 9] Fhuleli= 9 f2] el veks] A
Hol A HES 8] AFSE Y U R 2dl= A
ol= mg] YX|e] Ztzt A Eoldrh A7 914
=22 g o] lom 2k 7hs e XA
B ARAE o] &t S FH S

2 =EoAE e dxE ~ddg e g

]a} Al T 7}111]3} H;q o]_'—y EX—] ;Hsl—/q

& 2 g5 shiehn) 2ol 2 Alokaict 3u]¢] Hv
oA BYE G T H&ﬂﬁﬂﬂ%ﬂﬂﬂ

o
-

fo &

o
o
o

f
N
N

for

=2
>
b
(o3

=) o%& A %24 tﬂﬂo}fﬂ A4
e 7] 8 LUTo

Transactions of the Korean Society of Automotive Engineers, Vol. 25, No. 6, 2017 703



Jung-Hyun Lee < Young-Jun You - Dong-Wook Lee

Fig. 1 Panoramic rear-view of BMW ig”
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Fig. 2 Flow chart of BMW’s panoramic rear-view

Fig. 3 Image synthesis error of BMW ig”
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Fig. 5 Geometry of two cameras
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Table 1 Statistical results of the dynamic & static seam-line
determination
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Average elapsed times

.092 .031
(seconds per frame) 0.09 0.03

Euclidean distance 1159.62 1744.89
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