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Digit Recognition for Vehicle License Plate Based on

Opened Enclosure

Liu Zheng, Dong—Wook Kim"

£ o W EBolN: AWREH AN & AFA wawel £AR14 /1N e Ak A4l A S
B RS SRR W, 47l s APREe BAske] 242 AN AR JPEolA, A} ke wu
© Aad AWAL vigow shw, WA gl weh Agel S1A7} 2AnTh AR WEe WEY wF Y
of vlsl gHgelut 84 S ARe WA gor Fsich mAWelA At Tl A% B 98 wE
ol ALg¥E £AEel dal AelE a1, 1 ARE AASATh AFD HE WEgel LA WS ge
A4EL waAY

Abstract In this paper, we propose a new digit recognition method based on opened enclosure. In the
proposed method, each digit is divided into two parts, an upper part and a lower part, which are based on
a cutting line that is modified depending on the number of intersection points. In the simulation, the
performance evaluation through the data acquisition and application of the proposed algorithm was carried
out and the result was presented.

Key Words : Digit recognition, Opened enclosure, License plate, Chain code, Thinning
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Table 3. Digit recognition results (2, 3)
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Table 4. Digit recognition results (5 7)
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Table 7. Digit recognition results (4, 0)

Table 5. Digit recognition results (6, 8)
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Fig. 8. Recognition failure case

T AKX do o oy of A Nr W B R T
~ 1= 3
o N P X T S ol 3 F oz P
T o - )
O m U o |~ || o Eﬂﬂﬂﬁ%ﬂu 6dr.o.ma ey
TR P =R =2 TEDE T
OIC D~ [+|=] t%¢525% Eaz74¢
nE L e ﬂ#a%a
0 B X " © P T BE
OlClolelr*lel 4FeThy, wwxwmTr
— = < BT
ﬁ!/ﬂ © | & | o | = ﬂmﬂuoweqﬁﬂmﬁ _EWﬂM,_oxT
K B s N o wo X T
ﬂ( ﬂ u, © | ™| ok | = lqgmﬂu W ™ T ook
TF22¢28 BT
BN EIEEIEEE 4%@%@@% %T%W@%
— ] T o o A w
B I T Nl il Wﬂrmﬁﬂrm;ﬁwi_ gﬂomqm
. o . ~o k(w5 - L o — 0 . -
| I B S o sk g R . Sl
R T < R - Woowp onde W R S KW o
N K OBm R T S AK e o m
2 TR TR
¢ OO |5 ]|~
| e Q/Q e e
8@8@@%%8@ INNERE
- 2
00 | o | O D |vewe| - O~ O~ 2|2
— X ca
B0 CO | O|DPRER | g6l
| e O E o T
"&/@/Qﬁ%G%m O/OI;%&
- O
E W T [ Aﬂm _
— - ToH )
© N0 o S = O[O~ = |
~ o
~0 -0 | ~ O | w | © Mg st | o1
G 2 =) °
~{( |~ | x| w |« mMﬂrA Mm 63 mﬁ w_uw_u
) g | a [T = R
H_AI_._ 1_rO —_ ﬁE
T < o B R




A58 s=memExsAr|2YY=2X H8Y HeT

4, 48

2 =RoAe A B e e o3 49
3 23 s AA4sm olE T AFA HE
o] A A4 EkE WHEE AekE). AekE
WS Aea e eas gz Hge
A7 95% NAES Btk AgE 7IHS A
A AAS vfe} o] thFdt Feo] 2}
2 Mok dislA ko] A7 Bk A
#glo] A8 = v 5SS ZEn

REFERENCES

[1] P. Gader et al, "Recognition of handwritten
digits using template and model matching”,
Pattern Recognition, Volume 24, Issue 5, pp.
421-431,1991.

[2] C. J. Shang and K. Brown, “Principal
Feature-Based Texture classification with
Neural Networks,” Pattern Recognition, Vol.
27, No. 5, pp. 675-687, 1994.

[3] B. Jeong, H. Kang, “Recognition of numeric
characters in license plate based on
independent component analysis”, Journal of
The Institute of Electronics Eng. of Korea,
vol. 46-SP, no.2, 2009.

[4] S. Lee, S. Choi, S. Lee, and Y. Kim,
“License plate recognition using improved
IAFC fuzzy neural network”, Journal of
intelligence and information systems, vol. 19,
no. 1, pp. 6-12, 2010.

[5] Z. Zhang, G. Chen, J. Li, and N. Ju, "The
Research on Digit Recognition Algorithm for

Meter Reading

Proceedings of the 8th World Congress on

2010,

Automatic System”,
Intelligent Control and Automation,
Jinan, China, pp. 5399-5403.

[6] Robert Hecht-Nielsen,
backpropagation

of the
Joint
Conference on Neural Network”, vol. 1, pp.

"Theory

Neural Network”,

593-605, 1989.

[71 M. Tico, E. Immonen, A. Ramo, P.
Kuosmanen, and J. Saarinen, “Fingerprint
Recognition  Using  Wavelet  Features”,
Proceedings of the IEEE International

Symposium on Circuits and Systems, Vol. 2,
pp. 21-24, 2001.
[8] Y. Shon, “Printed

recognition using Fractal

numeric  character

dimension and
modified Henon attractor”, Journal of Korea
Multimedia Society, vol. 6, no. 1, pp. 89-96,
2003.

[9] D. Kim, and J. Kang, “Extraction of Car
number plate based on projection”, Journal
of The Korea Society of Computer and
Information, vol. 12, no. 6, pp. 261-268, 2007.

[10] M. Kang, J. Kim, and K. Kim, “A car
license plate recognition using colors

information morphological characteristic and

The

Communication

(Conference) 2(2), pp. 238-241, 2008\.

neural network”, Korea Institute of

Electronic Sciences



X[

r A (Liu Zheng) [(H3]4]

o 20114 29 ¢ AFUSHL AuE
AFSAF(FIAD

o 0133 89 : AFCIEL Qb
shel AuEAF (33D

o 149 39 - @A AT
Q7144 B A F v

<THAE-ob> FdAE, AFEuA
71 5 4(Dong-Wook Kim) [A3¢]
o 1987 2¥ : Awrddiga Axk
B AP

e 19929 29 :

A, HFEHA



