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ABSTRACT

Various placards are attached to the surface of a container depending on the risk of the cargo loaded. Containers with
dangerous goods should be managed separately from ordinary containers. Therefore, as part of the port automation system,
there is a demand for automatic recognition of placards. In this paper, proposed is a system that automatically extracts
the placard area based on the shape features of the placard and recognizes the contents in it. Various distortions can be
caused by the surface curvature of the container, therefore, attention should be paid to the area extraction and recognition
process. The proposed system can automatically extract the region of interest and recognize the placard using the feature
that the placard is diamond shaped and the class number is written just above the lower vertex. When the proposed
system is applied to real images, the placard can be recognized without error, and the used techniques can be applied to
various image analysis systems.

FIHE : Aoy, Zeh7ts Q14 ofu] x| 9, 5]z ¥, gl&s] v 3
Keywords : Container, Placard Recognition, Image Distortion, Hough Transform, Template Matching

Received 29 March 2019, Revised 5 April 2019, Accepted 19 April 2019

* Corresponding Author Imgeun Lee (iglee@deu.ac.kr, Tel:+82-51-890-2268)
Professor, Department of Game Animation Engineering, Dong-eui University, Busan, 47340 Korea

http://doi.org/10.6109/jkiice.2019.23.6.659 print ISSN: 2234-4772 online ISSN: 2288-4165

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



=M B ELSHS|=2X| Vol. 23, No. 6: 659~665, Jun, 2019

[.ME2
AA ARSE AL Q= AEH OlH = 20471 S01A Ha
7] Alabstal o, 22 AAHA A mltol A Ak

§ol 7P AEo|UE WEo] 240 FEYL %ol

WA Aol ARES 7)o R Solur] ARk

2ol el 271 Agoluo] 42 % gt =
719k S B BE 8ol Adolu R ol ujrt

A Z7Ke A0 eI, o] Z SIFAI 9to] A 1

Ak 7S] E2 AEO|UE 5T 4 G oF 8,000%

o] Ajo]u] BF24lo] Wadt A0 Faberhl).
Aelolul o] Abgapo] Z71et] whet Aejo|UE B

3 $5EE 320 FRE Zrlsta 9lon Aoy
£ Bl fEe] RFEe A9 Al S8k Ak
NdES &t HHlolvs &5 9 A2 g olA
At Aol eh= 2] FgEofoF s, ol & $13) ¢
FEol AAE Aol Si7t=E deoly #d
off F2pste s shaL Atk E7FEE A EY ol

2} <A 3 AF7 ] -H(International Maritime Organization,
IMO)oll A 3t 97he] oA thrs 7t Sohat of
Al of2] 7ie] 5k9] S AR vhdH2]. S ETE R
Z}e]= 9%+ CTU(Container Transport Unit) 7}o] =
ehoI3]& mHEth. so|Setele] mey Eerhsi 2
Flel19] o Smol 2ok g /]2 ol ol
2401 79 % Lol w Rk Berhe AE 214
2 HAE Bedo] AHoR e wu Berhe
—?—i ARGETE St eploltale Ee AT 9
ol F2Fsh= e epflol2al shal HH oY )%
Oﬂ FASH= 2l E7EESRAL sk Zlo] Uk
oJt}.
S7t= R
2 A8 e AR
[tk upehA] Gyt Z}—‘Eﬂ R ESEIS
A E Aeo|H S Aso 2 A=
T AAGTL ik EAEE Ao
2s80] o i el vt glott AR W B e
U S EAW QA[S] S AR FEAL AT A
=+ A 2d4] Hofo A= CNN(Convolutional Neural
Network)[6]0] 23t 45-& Hol&= 2oz dajA] 9)
o e ot alE AT QA of AREE oS 47
Zrolz 4= Qlok sHANE AT S S HER 7] S8l

Z}=]
-4

=]
I

l

660

ARE| = Zefj7he s 271A] o)A} A EH Ao} g
Folat, Aol Ew 2o ofs) R2E Zef7h=o
thofFst W o] vhAlEl 4= itk B 59 H%—E CNN
& 7 4ol H8al7] Sala B oke] sy

2z o

glolel7} FgA o). shxut Sefj7t=rt FakE e
o= ZA| ZHlely F =38] Aol AUA] ke
A=l AAE Adeolv= e Be= o] Hol ﬁ
A gFot a-g FA| o Mo ad} Bl S wf STt
E S FEs= dA Yk mekA 1%;—%01]*1%
SHP7F=S] FE Al S-S ARgste] WA G2
£ AT AlLde Al Xﬂ"POP
A EEIET) tholoke = FEHIE 7WE¥—
95to] Ze|7lerF 28E 4= Q= WAl oo
7= S AE YEh= WSt ot
?E el 7l°‘QEPt S4& ol8ste] E
o5 dlold glo] FEiA
A A E Aot Atko 2 Bl
S ARG 20 44 2

U el

o
lr MI
> fr

ol
-

)

o o
ﬂj{}jl ﬂ]lo rlo }1]

K

7

1 A
)

poa)
ofN Sﬂ o rE

l
:1m

0 N E oo > M
O

m |
oX

Ty

I, S2M7I=} E2FIE AU

St 27 R0 £7E Yehis 97l
Sz vl 2 S o) o1 2o
ch Bk FAUT FHAE delhs Fpls o4 o
27} 28 5 100 23 o]Ake] Zeyle st A
8513 5Jo] s 719ke] 212) 71 A 8ol 91et 3
23 Hlo]E S Shrslr) BAHOR ofdrh kX
7= 2719 FE7E SAIsiAR ol sl A sk
Reuz o5 E4Z o] 85t o5 HlolE §loj=
718letA Rl P uig o2 St oA = ok

LS =S IS

F_'

2



Table. 1 Placard recognition process
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Placard Recognition

Used Characteristics * Diamond shape

* Diamond shape
* Class number position

Processing Algorithms  Histogram analysis

* Connected component analysis * Hough transform

* Template matching

Placard Area Size * 100 x 100 pixel

* 200 x 200 pixel

Output * Rol list

* Class number list

+——— Class Mark

<«—— Additional Information
4= (lass Number

Fig. 1 Information on a placard
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Fig. 2 Different placards of the same class
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Fig. 3 ROI extraction process
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Fig. 6 Placard recognition process
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Fig. 7 Placard recognition
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Fig. 9 Placard recognition result

Aglolulol AAH sHEe] 91942 A5 91l
clRt R BehEsh RabE, Gk AR Al
Yol ZeThest 2 Aeol o] el RS
o]7] $18) BeFhE Q14] Ao Tk 457k AL



AL Ak o] =ollA= 4
Ao A B 5H = ﬁEﬂOlH FH IS0
IS AE oz OlAF} 4= gl A|AH]

g
©
. T
F_A..
2
o
(o3 oﬂ;‘.
o O°
(o]
i
ﬁ’,ﬂ
l

2
E
o
32 1

i ok
i

A SIE F S e el s M} Eete
of obehz BAH uh §lof 71 S Ak S-S A
shiek. ol Eerkert RakE Aol YA +7
31717k 417 ghehs ARk efste] St e
AT AHg3tel Q14 A 29E TASH] $igfelt.
Aokt A9 AA] o]y Aol A 8ot
o] @F glo] Zg7te 9oL Bajstal S A HEE 9l
13t Slgich chik mefelpl 9 AE Fs Mt
e4l B 9ck e WBT} A E Ak ALl
A Bl s Bt gl 1 elsieh 3t ot
% dlo|el7} Shuimiche 2
Sof ek olu]A] QAL *lEEHe % Mxm A4 Aol
A B sleh WA AReIA] Zhsat 28 S T
ojdo] I;]—o]o]—%};_ FHE 236l Q= ALE &5
© 2 QAo Alsfstel ek Sephe R oA HE 2
Fo] EARITHE 2 BelelA Axsks Aol o] 4
S FREL ok e $1E B

|
A A EERlA %-‘ﬁ%# = gHol ek

ACKNOWLEDGEMENT

This work was supported by the Ministry of
Education of the Republic of Korea and the
National Research Foundation of Korea (NRF-
2017S1A5B8059186).

REFERENCES

[ 1] M. Levinson, The Box: How the Shipping Container Made
the World Smaller and the World Economy Bigger, 2™ ed.

665

e 0| Z2HFHE RES 14 AAH]

Princeton University Press, 2016.
[2 ] IMDG Code, International Maritime Organization [Internet].
Auvailable: http://www.imo.org/en/Publications/IMDGCode/
Pages/Default.aspx.
IMO/ILO/UNECE Code of Practice for Packing of Cargo
Transport Units, United Nations Economic Commission for

—
w
—

Europe [Internet]. Available: https://www.unece.org/trans/wp24/
guidelinespackingctus/intro.html.

J. Y. Kim, S. W. Heo, and J. T. Lim, “A License Plate
Recognition Algorithm using Multi-Stage Neural Network

—
~
—

for Automobile Black-Box Image,” Journal of the Korea
Institute of Information and Communication Engineering,
vol. 22, no. 1, pp. 40-48, Jan. 2018.

Y. Hatolkar, P. Agarwal, and S. Patil, “A Survey on Road

Traffic Sign Recognition System using Convolution Neural

—
W
—

Network,” International Journal of Current Engineering
and Technology, vol. 8, no. 1, pp. 104-108, Feb. 2018.

S. C. Lim, S. H. Kim, Y. H. Kim, and D. Y. Kim, “Training
Network Design Based on Convolutional Neural Network

—
N
—

for Object Classification in Few Class Problem,” Journal of
the Korea Institute of Information and Communication
Engineering, vol. 21, no. 1, pp. 144-150, Jan. 2017.

[7] G. Heo, “ROI
Recognition,” Journal of the Korea Institute of Information

Extraction for Automatic Placard
and Communication Engineering, vol.
374-380, Apr. 2019.

[8] S. Saxena, S. Sharma, and N. Sharma, “Parallel Image

23, no. 4, pp.

Processing Techniques, Benefits and Limitations,” Research
Journal of Applied Sciences, Engineering and Technology,
vol. 12, no. 2, pp. 223-238, Jan. 2016.

[ 91 R.C. Gonzalez, and R. E. Woods, Digital Image Processing,
4™ ed. Pearson, 2017.

5|24 &(Gyeongyong Heo)
oIMCHEL T FMXIRSlT} ZHAA} (1996)
University of Florida Z43E{&stat Z5kEA}(2009)

=o|cystn MAFRSH} W4 (2012~34KY)
B0} 1AL, THEIDIA, loT AIAE)

0|2 Zi(Imgeun Lee)

HIckeLin SIrFEStT} B2} (1990)

53} ZfuiA} (1999)
SelciS(in e 'OHLIEHIOIﬁ 242} 14 (2002~ 4K
o4t AS 2], ZEEHIT




