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Development of Gate Operation System Based on Image Processing

D S Kang-Y. D. Yu
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Abstract

The automated gate operating system is developed in this paper that controls the
information of container at gate in the ACT( Automated Container Terminal). This system
can be divided into three parts and consists of container identifier recognition, car plate
recognition, container deformation perception. We linked each system and organized
efficient gate operating system. To recognize container identifier, the preprocess using
LSPRD (Line Scan Proper Region Detection) is performed and the identifier is recognized
by using neural network, MBP(Momentum Back Propagation). When car plate is.
recognized, only car image is extracted from input image by using the movement of car,
then car plate image is extracted by using color information of car and hough transform..
In the part of container deformation perception, firstly, background is removed by using
moving window. Secondly, edge is detected from the image removed characters on the.
surface of container. Thirdly, edge is fitted into line segment, so that container deformation
is perceived. As a result of the experiment with this algorithm, superior rate of identifier
recognition is shown, and the car plate recognition system and container deformation
perception that are applied in real-time are developed.
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Fig. 3 Results of adaptive quantization and
LSPRD process

SKLU
4533379

BB 4310

g
87

@)

Fig. 4 Images of character group and characters

¢ B9 Fhviete 4 OE ke 38 o
aﬂg—g b 7 g wstel Yeie] 2} YES
Zzale] delHz A8k e Ada, Bt

SKLUAG33320

TS o]t WEde AAE AT de H
23 789 AHARES o83}l et A dlo]

o 62 duelEe o5 5
+ Fig. 5o Hehhisich

image { wmage 2

image 3

Step 1:

7“1 B} ‘%J H2- 44hE image 1012k}
I ok} Az AR gk o
A2 image 2, ™A A7) Fatsle] 2
33} <J4+& image 3°0)2} Fc} Zpzlhe)
image 1, image 2, image 32] <34FollA =}
ol m7]e th2o)l &, image 39 A=
gAbo] 71 A1, image 19} X}k odAbo]
7V Ak

F Y AR dAake FIo) image 1,
image 2, image 3& °]&3te] 5 7o} =}
¥ A Tk A Gake T oAbl

Step 2

A Es A R 2 Qe A
AT WL AL P Fee W0

2 HEeel 3 WA 32 QA image
37} jmage 1-& o] Axslm T W

7 23 JAL image 37} image 25 ©)

—306—



Step 3 : FAF A& AAET) Step 26014 731 2
A AR ks olestel 1 A fap
°§ f‘c} simil& A4 f‘f_h:}. Ak dake A

Step 4 : Itial 2ed A2l G4 medE T

- ASE AAE st migiel ZE

g3} o] o) nprz2] F7]E 15X
15 A&z vl 34 dAgstA == ¢
ZA g olfe 22 =)o Zel dlo)
BE AAste] Ao AA $4-E& HAE:
317] fsjAolr),

Step 5: Z#Hlo)(gray) “dAbo= wistgl

Step 6 @ result A4S FEIT) 7)E Zepedgl
image 33} ZL#jo] Gabe ol&sle) e}

du

o5

&

¢

HoDoae & %
!
= £
oo N
& ”
_@i T
ke
2
i
ol iy
rn:
Wil
£
E
)
=
)
P p
w2y —
O

ol

o
£ 2 rr o2
l"E, \j}l.:

NS }O{l m{)‘h
2
Lo
o
5%
L0
1 r_‘_‘
W o~ E
o

N ¢ D
o 5
O
%

1

2
=
£
e

2
Y
%

S=BW[(u—u)+ (v—0°)1"

@ = arctan Z: v‘; } o))

W =25(100Y)

3714,

— ——AX 6y
X+15Y+32 X+1Y+3Z

X=0.607R+0.174G + 0.201B
Y=0.299R + 0.587G + 0.114B
Z=0.000R+ 0.066G+ 1.117B

u’st v’ 71F W4 B (chromaticity)o]
M, (8,0,W)E o1F dude moolr}. wigkg
ZetagA s BA v dete W j&r -
Bede] F3o] Bl AHo] glck wiebx] Wz
TR et HYE YA A4ste] W
2] ot WAe ZFalEtAl & 5= glrh

Fx ke A9 g F4 =

)4

_|

Tl AR 2R Al
o] REch olF R Zlo] 4 @)l oriAe

e==xcos 0+ ysin @ (3)
dubz] gl 3= wWadlx=

A bR B el

FA40) 9l 0°~4° 86°~94° aElw

g2 W& 0°~180°7}
Mz go] EA4T 7}
176°~180°=

—307—



6 I

I BYE Aoy HI W] 7

A7y FAS} Ak EAE A Fig 62
AQR Hz Age A4sr] 97 4 FAR
A 238-L Boch
JI
1;
P
4
—> X

Fig. 6 Representation of polar coordinates

3. 7iElofidel mEoR XA AH

= = Aol AAY edgetS-
slo] Wy g Hdeleg sha, Aabke]
275 E depth AR 58 Tl @gozy A
A gduelEe] $PALE W Fof A7 A
2 PsskA stk B gaE|Ed 9l o
7 zhr)

52w
]

—_

o}

sejel A0S ek
P T

step 1: 93Aakel] ol

step 2 Fuzzy 4t ofxs2 34+
o}

step 3: Aoy A2k Bl moving windowE
o] g-ste] W& AATC

step 4: AA odatel HE FrEaWE Tl

& %:—94 ﬂ%aﬁl% T, FAR ve

oluf Wiz o

step 5 : canny edge detector® ©]-43te} edge®

step 6: AE% 7 edge listEE line segment®
fittinggrclh. %+ edge. pointEx  line
segment 2¥] A F3l" Aol error( &)F

o

step 7: H& AAA oA edge listE 7HAIHA
Akl Ao error( ¢)7F AA o]Akal
edge pointt YA oAk L edge listell
28 sy Aeolu] G 4=

Fredgbel
31 It oy A daelE
2 gduiZdME FEF edge delA 7
edge listEo| s}&x #Helol] 2d4ke] edge°17<] 7
el Zleloly dAake] edge’lAE TH3] ¥
3 edge listollA] of BHS d7é 3}= line segment

i

2 fitting@reH11]. oF B (xy, y)3 (xp, ¥2)
£ 2 fitting® line segmentE 4] (4)$} i

(v — )+ ¥(%pmr) T VX — 17 =0 4)

shte) line 22328 A edge point (x;, y)7t
A8 AglE d= /D °lth 4714 r& 4 6%
7ol Fa=ich

r=x{y1—yp) ty{x,—x) Ty, — y1xp ©)

a8)a, 7t edge point] A3t Hdl error e
A ()7} 2.

e= %Zl 6)
1714 D & < ¥ edge pointzke] 7{2felch
B =l °§"¢}°ﬂ/ﬂ-4 7} edge list % edge
point®] 457t QA G;) 1Al edge listE o
Ao 2 7} edge pointell Wi A (6)2] A A
& Faic) 1 edge listoll A 3Rl e
o] QAAX(G,) o4+l edge point?] 7Heell W7
Hl&

s— eo] AR i) edge point®] N
edge liste} edge point/ll 4~

Y error £ &

—308—



dAe e kg Aol E e Ald Y 7

Jolm L edge listE THEd #
gloj i daks HEplE AR ks
B m=lA Ao Adely Fhe] s

L ®ge 2k s} F9-2 gl A9
A|7ck & edge 5% “dAbollA edge paint 7
7t 61018+ edge liste A YEeh

2. Zdolge] ejgAdel dAH] oS} (A&
HolH m&om 7pFgith &, go] Gyoldal
edge point’} 03 X (edge list®] edge point 7}
Fyo)Akal edge listE A4k

3. Ao EHe] dAtelA HFAA e o
53 2] AAdAe)a] e weke] WEy
A o s ek &, eo] gy0l4al
edge point7} @3 X (edge lst®] edge point 7

F0lAkal edge listE A4lgF)

m. 4

ek

A1

1. ZiEfol AKX} olAl AjAd”

B ERdile Z2AHL o)gsle] 25719 =
A& F&33y MBPU e ES o]43)e] Al 74
glohd gAfellA] 23 22k 50709F 3R 1307

2 gpEigich 2 ARRAT A58 o7} 069 W
28] 3 momentum A7t 069 of oz} ge] kA
Ao JopAAA 279 E o2& (10 5 uE
Az ok Fig. 72 o Ez} QAL 95t XA R &}
% A 2+ a7b 07, 06, 05w} offe] el zo)
7 ool sl B3 o410 79 wrER e
17156, 17167, 2627232 hske}. Al are] QA5
HE g8 £ =FdMe AAESE 22 150
A, o 8AE 20072 shgdrd. 2 AF}= Table 1,
Table 29t 2o, AA 48 7]E2] 95~%%

K

>

) vhe g% vaich AT 29049 B
£ ooy EWel Bl Y 5oz s A
MRS fdo] = Agoleh FEAS A9 W
& ) TAA Aol BAsg e, S}

o) B4E AEART A4B0) o FA ek

Table 1 Result of numeric character

S | S | A | e | A48
0 5 15 0 100%
1 5 15 0 1009%
2 5 15 1 93.3%
3 5 15 0 10026
4 5 15 0 100%
5 5 15 0 100%
6 5 15 0 100%
7 5 15 0 100%
8 5 15 0 100%6
9 5 15 1 93.3%
27 50 150 2 98.7%
Table 2 Result of alphabet character
=R 1= g =P s Qg (stldal 2 e
= AH o [ | ol AT E [ E (A4
AL 5 0 |100% | N 5 10 ] 0 {1002
B{5 (1|0 f{1oos((o (s |5 |0 |1003%
C 5 10 0 | 1002 { P |3 5 n 100%%
DIE& 10| 0 |100% | @ 5 5 0 | 10022
E 5 5 0 1002 || R 5 0|0 10026
F 5 5 0 10022 | S 5 10 | 0 |100%%
G| 6 8 1 [878%6 (| T 5 10 | 0 10035
H} b5 7 0 j1oos | U 5 0| 0 |100%%
I 5 5 0 |10028 || ¥ 5 5 1 8022
J 5 5 1 8026 W | 5 w1 902
K15 10| 0 J1o02% | X [ 10 | 0 |1002%%
L 5 0 |1002% | Y 5 5 0 | 10022
M| 5 10 1 9024 2 5 5 0 | 1003
=Ai130 1200 | 5 [975%

—309—



Table 3 Distance and orientation of detected lines

A o0 o | lo;— ol ¥
1 228 91 155 045
2 333 88
<
3 o4 9 N (02=y
<
4 3 1 08)
5 159 4
57 ©o
6 216 3

H =T o) A= gateoll 4] AMSH
=

= 3
FAAAFL AL st A5l
A 8

)=
_

N
Pl
R
M
no

Wi

=2 °3/‘L°]‘:‘r A7 o
S glFo] A=k A|LF wAFEE GAtellA] Al
Ao zy Aareke] haet 1 by F3E HE
% FZ A B g HAEe] /e E Pt “
Fig. 8(c)= TF-ai3 dAelA (S, 6, WHzEA #Z=t Fig. 8 Car plate extraction process
Axo o5 YAXNE A HEaPg FR 4y

& 3} odafolr). Fig. 8(d)E prewitt GARRFE ©
£319] edgeS &Y <AAtelth Fig. 9 =
53-8 o)83te] 97} 0°~4° 86°~084° 1| 176°~
180°¢1] sl el edgeEd FE3k HAA of3
M52 7+ edge liste AYAA HzHo] e
728 datolrh. 1A TRl A Ee
0%+ 9SS Table 37 23, 74 AE4e w
Sy 93 HaAs HAF g ¥E

(7’1-emca1>°§ 039/] Xﬂié‘o] = )
= (nmmg%;a] Stee] = FaEle] 0.2<7y

E o

<0.8-% 9= o HIxHo = QAL Fig. 9 Detected lines through hough transform

—310—



kAol 7Hak Aol

3. ZEf0l4 2] TR ZX|A|AH

B A E Ao AlA
moving window(3X3)E o|8-5}o AAZre =z uy

< AAs 3, s|laEa EAHE o]4dle
glojy] ®Hel 9lv #XES AARE a¥A F
#|31 d4F o2 HE] canny edge detection Yi2]E
& o]83ld edge® &3}l Fig. 10(a)=
moving window s o838k w7 A|A gGitelt)
Fig. 10b)= ZHlolv] Tme] £A52 A o
Zolnt wiAF Zeel] Fle] Fabg AAs
1% daelEg o] 8319 edged F
=¥ 44E Fig. 10l deblisieh Fig. 10d)E
edge &G4 ol line segment®. fittingd 34+
o]t} canny edge detection &2z Zel|A] 2+ =)
HElE o = 05, A dAA= 05 Az AAA =
08% F9ir}. a2lx,
2 fittingdF ¥~ edge list®] edge point A A X
0= 2022 73, AEE B error 9] Hd)

A 0,5 0322 T edge liste] AA A

3ol 4]

canny edge 73

7} edge listE line segment

ol gk go] 8,014 edge point 7|2] H]&

R T B ooasua @i, i
P

@

¢ ¢ o o

T

Fig. 10 Experimental results of container defor-

mation perception system.

= edAzY A 9

62 Hof JAA f= 047 Tk

e ok
#o

5
il
*
W ol
)
fz ofn

| #2448 SEL d5ky, A
o2y gates Hr} T HHoR 28%
ahqieh

Apga} QA sde = g8%el kel Fe 4]
¢ Bgy, WEd QAN E Bk vk
I FgAal <lAe] psslgnt. i o] B 7hR] A
ez 2214 edAalmt o g Ilés o] BE 7R3}
B ARE dmelzg Actsel AAgez e
435 AT 4 gleleh 22 s Adely
o] BB FEA Eoo] nrk AR APE 5
zapsiey skeze] dAFeldE A sed A
oluie) el T AL F4 elAolc).

f
+
?2‘
=

ila]
ro

=t

1) Itsuro Watanabe, 1996, “An Approach to the
Automated Container Terminals,” Seminar
material.

2) frde, A “Aele AFEE AT Aol
U AL Q1A Aag)" mEEEEg 126
25 pp. 225-231, 1998. 12,

3) JBarroso, E. L. Dagless, A. Rafael,
Bulas-Cruz "Number plate reading using
computer vision,” Proceedings of the IEEE

industrial

International  Symposium on

—311—



10 7 d

Electronics Vol.3, pp. 761-766, July 1997.

4) R. Parsi, EDDi Claudio, "Car Plate by
Neural Networks and Image Processing,”
ISCASS8, 1998.

5) Yuntao Cui and Bian Huang, "automatic
License Extraction from Moving Vehicles,”
Processings ICIP-97, IEEE Computer Society,
Vol. 3, pp. 126-129, 1997. 8.

6) Hirobumi Nishida, “A structural model of
shape  deformation”, recognition,

vol.28, no. 10, pp. 1611-1620, 1995,

7) Cesare Alippi, "Real-time analysis of ships in

pattern

radar images with neural networks”, pattern
recognition, vol. 28, no. 12, pp. 1899-1913,

1995.

4

-]
Eis

=

8) Subhodev Das and Bir Bhanu, "A system for
model-based object recognition in perspective
aerial image,” pattern recognition, vol. 31, no.
4, pp.465-491, 1998.

Yi Ly,  "Machine  Printed

Segmentation-An Overview”, The Journal of

9) Charater
the Patterrn Recognition Society Vol. 28, No.
1, pp. 67-80. Pergamon Press. 1995.

Rafael C. Gonzalez and Richard E. Woods,
"Digital Image Processing,” Addison Wesley

10)

Publishing Company, 1992.

11) M. Umasuthan, "Model indexing and object

recognition using 3D viewpoint invariance,”

30,

patterm recognition, vol. 9, pp.

1415-1434, 1997.

no.

—312—



