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Determination of Road Image Quality Using Fuzzy-Neural Network
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o,

(Un-Kun Yi, Kwang Ryul Baek, and Joon Woong Lee)

Abstract : The confidence of information from image processing depends on the original image quality. Enhancing the confidence by

an algorithm has an essential limitation. Especially, road images are exposed to lots of noisy sources, which makes image processing
difficult. We, in this paper, propose a FNN (fuzzy-neural network) capable of deciding the quality of a road image prior to extracting
lane-related information. According to the decision by the FNN, road images are classified into good or bad to extract lane-related
information. A CDF (cumulative distribution function), a function of edge histogram, is utilized to construct input parameters of the
FNN, it is based on the fact that the shape of the CDF and the image quality has large correlation. Input pattern vector to the FNN
consists of ten parameters in which nine parameters are from the CDF and the other one is from intensity distribution of raw image.

Correlation analysis shows that each parameter represents the image quality well.
According to the experimental results, the proposed FNN system was quite successful. We carried out simulations with real images

taken by various lighting and weather conditions and achieved about 99% successful decision-making.

Keywords : lane-related information, cumulative distribution function (CDF), fuzzy-neural network, image processing, image quality
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Fig. 11. Learning results of FNN.

sherol ALEE Q2 R % 2007 0]8, e £
Aol thte] ASIA R, o5 AT FAL Algrel A4

o

¥ YE 2 B3 A5 32.5%, 53 43.5%, EF24.0%2 74
g Fds7] ) A E Ay o
Y7 SRZUH] ZolE FHE ol
o, Shg SRAIF Y 2= HANE G A5, TR 9
N w) z+2} 0.0824225, 0.0821424 2 0.08665390] Tk

I8 11 X032 4857 il e AR E
UERN S, S A A A ] 27] BEelFo] 9% H S A
2% Fo 2&FFE Uehdh 2719 ¥
Z7)8}8to] ShgE ) EtgiTh

o -T o

R A

©

Lo

off my

rflo o

e
o
TS
[t

o &2 NN
g & oo
o of I ML mi

o

o o
olt
o

0z

X

H

HA 2 BT FE] O ggolA] AL H A
o2 22y de ¥EF A 498 33
TH-L Visual CH37 3o A A2l st At AHS
dlolels & 8,73270 & &5 49.1%, T 31.7%, &
B 192%2 FAEUT o] & 0| £ T2 G SdEF H
Aol et AL A AA G HE57E570, 70 L oY
o) 2z} SEetd o, o Avte & 240 ERdTL
HAZH HAA LA ZE 475 d e dAH o2
88.4%, 7T/1Y W& 93.1% 28 T, 971U W= 99.5%0] 4 o2
AX LA R 57t F71E5LE gL Z/18e ¢
T AR o= CDFA A Ao ¢t 54 setrle 7 R2 94

o e
£
ox i Il

%

®

Lo
5 oo
5]

oil
i

gy

rlo

ox

rJ

o
o

P
£ 30

1o de
ot O
o

i 1o
9
Moo

e 2
o =

do & oy o

> 2 of
o
o
Lo

fu 2
i)
3
)
W
)
I
=L

S
o2
(O fob X
o og
& oy &
Mo
N
lo
(e
e
o> o2 of
o o
e o
o
BT S
1z o2
ook ol

2 oo fob me R

flo 4
32
v}
o

© e
ofit
HE o my

3l @
3ol 574 %
=8 CDFS] o9
# Aoz $@RT 28 3
el 4YAIME A4

A)

v

100% 2148 8712 BF )
=

D)
o
ol
1o
2
>

N

N,

E

2
2
>
o
~

£ o
w
N
S
=
ke
m
o
i)
I
=

4 At
fy
ol
o
i
X,
)
N
9
= H
rir i
of¥ of

o

2

o

od

o o

RS
-

n&ﬂﬁi
e
L oon
2 o
%19
2
o[‘lf‘i?'
N
)
=,

w2
&
30
rie
in)
M on

_%
= 2949 IS
o 8% 4HYS UedTh B9, FEF BA
NEEREREETLEEEEE

'H‘AO‘I‘_E
2
ol O {4 ox
N 2 o n Mg

o
N
&

¥ o2 9Eg @y A€z,
Table. 2. Experimental results of determination of image

quality.
AE G “gT" @ 42877
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S 3 = = 3 2 5
PIr | BAS |GA5| BAE |35 BHE
5 3875 | 904% | 176 | 41% | 236 | 55%
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e 5 3 G5 2 7
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49 93 B 167670
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