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Container Identifier Recognition Using Morphological Features and FCM-Based
Fuzzy RBF Network
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ABSTRACT

In this paper, we proposed a container identifier recognition method for containers used in harbors. After converting a real container image
to a gray image, edges are detected from the gray image applying Prewitt mask and candidate identifier area is extracted using morphological
features of individual identifier for identifying containers. Because noises are included in the extracted candidate identifier area, noises are
eliminated and each identifier is separated using 4-directional edge tracking algorithm and Grassfire algorithm. Each identifier in the noise-free
candidate identifier area is recognized using FCM-based fuzzy RBF network for discriminating containers. We used 300 real container images
for experiment to evaluate the performance of the proposed method, and we could verify the proposed method is better than a conventional
method.
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Fig. 1. Preprocessmg Process for Analyzing Direction
information of Identifier and Its Result
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Fig. 3. Result of Candidate Horizontal identifier Area
Extraction

M. Zefolu] T AlgR} 55

59 52 ) A FU GLoIA AL 4
A 99g 27 A8 03Y 30 34 guaAF
B14 B §3tod AHe 942 % 2718 3857 W o)
WIE FAVTL £2 YA AWAE FEY 23
=agesten

3% 4 % @8 Y AMR £5 2T
Fig. 4. Result of Vertical ldentifiers Extraction
53 vhahel AdA F 5 ool s Adale 57

22 o2 2lel A g glen ze] Ay 5



gejers 5

I FCM 7|4 3 %] RBF I E9 A& o] &3 2oy 2d=} <14

Toll AAHA 2 Fgol EAst
E‘r/ﬂ F 2 2A YEd A
L 93 T, 408 SHA

5 ojZstE F83t A Azt
=gt 29 Se 8w E AdAE &

O=,
ok
-E ;';
_E.

(GFENB§%$%§H2M2ﬂ$§§Q

O 5 4 4ha sl AWX =& Zo
Fig. 5. Result of Horizontal |dentifiers Extraction

V. FCM 7|gt Tx| RBF WE/3Z 0|23
A} olA|

B x=RdAEs 59 74 A2 gt 2 91Alg)
7] 918 FCM 7|3 5 2| RBF U E§] 2L 8 Al¢tsle] 2 &
gt Atd #A RBF Y ES A& F 33 5159
B 722 NNE M ¢ FE A48 323
4LE=%wH%@4mawaﬂﬂﬂﬂw%iz

e

it
01
"r‘
I
HU
o
=
15
E e
u
ol
0
HU
2
e o
ol
0
T
&
Fl

g A}OH E}{% ?ii—t— Max_Mm A7
to}. Z1QtEl 2] RBF Y EQ T = 9
%9 gE T2E NAHAY FCM ¢xelEe 3

N
o2}

43712 FCM g2 Ee 98 wE ST 2
FAT AYE ol 83t 2R FAEA 712
A Frel 35 AL AFE 4] AR £
B3 73 S Aguhs o] &35te 33} 3
nejFel7] Wi T T HHE £ w}
2ot ek 28 T3 23S Y 5 ATHS5,6]. o
E 59, T IV EXE HEEo g g E
7t E Aol AY HEe] R¥7F ZA AAH &4
3tx 1 7120l AR B A8 £ 4 Ytk o
g Atoe 7183 42N AT Az
&4 rEd= A A E A eEA BT
st ZA3te] A4lo] d & vk mHA B =RdMe
NAH HAE ol &t A FEA HA ]2 F
&3t T3 Ao wre st T T4 A,
2oy gelol gt dFS E B e FCM ¢
EEe] TS NS 4HEFH} FUAFY FeTx
2 J 43} /A FCM g2 Zol A A 438k i3
A EEe A () 2

=
»}]

= l‘lr rkﬂ e

deg( x;,x;,¢)
. (-a)(l-—————)
Symmetric (x;,¢) = . Jmax 180
=4 ttern ,i% j|
w ’ ~{(a e ratio ,(x;,x;,¢))

o,
2
)
r;
1
it
Lo
=5
ol
i)
-
o &
§\
I
>
)
s
m
K o«
j=]

2.

Uzye) g5 4,
) _ ) d(z;,e) 2
ratioy(z) = d(z,.c)
LLicl if d; < d;

d(z;,c)
A7 d(z,c) & FEY= AYE 9wl @)

"zg%%%l ®

m

4 ()% o83 WAY 2ES FY 45 g2
u(z) B F, 229 34 &2 AN 24
o 4 R ARE A @t 2o,

1165



FFAFHREFNEE = A AL A6

®) =y (z)z, /() @

AMNBFCM g 1a)Z o2 #A3 d 2 259 =
A g3 dA dE"l Abol o] Al UE 4] (5)o] 83

o AAg

k—1
U= i;o(:l:i -a) )
157 2939 572 Max_Min A3 32
A7 S o234 97 o] 29 fAME 5L FHAZ &
& ¢ Folth Max_ Min A4 %9 EF02= AA,
FE 13 21059 54 e} ke Min(A)d 4t
& 7Y 48 dF X0 RoE 7HER19 g4 A
ol &ET 4, 93] FE 29 AE FE g
Max(V)Q4he w39 483 7MEX & F8to] § A
23 &Pt whebA B =F oA A ksl 4] RBF

Y EQZz EAL TS _‘4_%1_1:}_

DYESH FUE) 94 F2E MHEFCM €2
&7 21, FCM g 2e| &9 28 Fol Atd &
T2 FUhFolth

2) 5059 ¢4 ==E N8 FCM ¢Sl A
7t F0%9 FAF NZ MM FUEY =28
$2 =g Mgt

3) FUEY &4 2 FUFAA A ==
2 Ay FA-S Max_Min A3 4S &85t
Axdgo Pt

A|e+8 FCM 7]% 3 %] RBF Y E
2% 63} 2.

CEERSLER

V. 8 Y AT B

A8 8742 IBM 33 7]Z 9] Pentium-IV PCAHo]| A
Microsoft Visual Studio 6002 T8 3% 2™ 640x480
Azl Aol J43007 & A8t G5 Bt Ad
o 4434t

F 1& Aotd Ao 4da 4

fo]
]

4 2% Y7
2ol 484 99 33 P 2

]
Aag =g Ao

1166

th B 1914 7129 Ada 99e FEee e
ART? 122 L o] &3] %A32 & AL Aoy
o] ZAYEHE ST o g ols) A Ao MA AR}
3ol iR 3G FEo Asjshe 497 A5
gt 22U A Az dAS 2= e A
gloju 2] 2o §3ke Wo| wh =5 whako] AWz}
g9 FHAo 2 AEE)7] Y8 =3 Wgow 7+ )
9lS TRt Ao g FIo) o3 J=H WA

GECEEDEES DT LN

T LOANEX Y F& wiee AlE Z3dHn
Table 1. Comparison of Experimental Results on
|dentifier Area Extraction Methods
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