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Abstract Priori embedding for character segmentation in license plate recognition ( LPR) is difficult, and the segmentation

results greatly depended on the precision of license localization. Thus in this paper, we present a novel integration method

of the prior knowledge and its corresponding character segmentation algorithm. Given one category, the segmentation

procedure can be transformed to a set of Markov transitions where the state is defined by the characters permutation. With

the combination of connected-component-based and vertical-projection-based algorithms, the optimized segmentation result

and its confidence level can be obtained. One advantage of our method is that only coarse localization is enough for the

segmentation algorithm. The proposed method is uniform for different license categories, which reduces the coding

complexity. The performance improvement of the proposed approach is illustrated by the LPR systems applied practically in

China and Malaysia, both contains multiple categories of license plates.
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Fig. 1 Candidate result based on horizontal segmentation

and connected-region based segmentation methods

2.2 BETFTFHHIINSGRARKRSREEBIE

8 S P I 2 R A 3 ] L B — A
A 2 X I L 22 o 4 RE L B B RS R HE &
AL B R ERIC o 1ol R 1 AT LIARIC H 5 Y
A X AEN L, = ey ey, b B AH(T) R
SCHY A 53 B R AT A el S 2 i o o 2R m) Ok i
KELE . CHEMTPATHEE D RILRA C= ¢,
ey, b R n O AR B AT A R A
FAFHES 7 2 E 1 1 B0 T, H o al LA T
AN 2 Pros 59 B R a] Rk (RGN 3 44T,
KUY TFTENEM, EHPET L AFREHT 2 AT
GO E I D A=A 1N DR 5 Ry 1P Ay
(P 2,1 A5 3 AP 1A, AT AT 3
DI B v RS o ¢ 1D 7 WO i R TN By R |
5322 23R T AT DLROSUT 4R R (R
FABR AN ) LA K B3R VU A 4 b 242 j G a) X 7 AT HE
SRS BE

B2 s (i) o A i A LI 5= 4 I £ i
A X HEIPIR S R TI EA, s () RIS K

®1 EBRAERTEEMAIRESHE

Tab.1 Permutation count of Chinese license plates
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Tab.2 Permutation count of Malaysia license plates

ke 1 2 3 4 5 6 7

3440 ) 17 24 30 20 7 1
Heg ok 75 34+4(X) 1 13 35 35 21 7 1
B 3030 7 17 14 6 1 -

34+3(0) 1 7 15 14 6

garEm [ ][]

TFREH

Wm@f] [ﬁD [] é[J
(] [
L]

L/RATREE W, Wn(z) W3s<3)
\_/V \_/V
A 1-25%(2) AZ.&‘(Z)—S:'@)
P i eV IPR 8

Fig.2 Markov model for character segmentation
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Fig.3 The proposed algorithm of character segmentation
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Malaysia licenses
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Fig.5 Segmentation results of the proposed method on Chinese and Malay licenses that also contain bad samples
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Tab.3 Performance evaluation and comparison of several state-of-the-art segmentation algorithms
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Fig.6 Some incorrect segmentations

T T, SRy T PR R 0

3.2 ETRBEGUERNERE SR B — A 4 D bR 2R R RO R
HHTE AR EE S PR C 2T R, S A, R TR K H 4
M PR (40 TT AR 3) 38 6 it ER) T R0 B SR L ITUBA M 45 415 3K S A 4
R (1407758 200 J7 LA AR Z) o K ARSCHBER T (9400 3 BUZHEAT T 40 815050, A4 4%l % 0k 5
140 7 12 35 PR A4 1 0 RSS90 87 eb, SRR T MR Skl R RS, A K R R S s A 4
IR A T 05 BCR R 7 FiR. BIRSY (R R R, 40 S BE BT 200 3K % 3k 55 200
PR 1390 x 1038, 9K R (7 2 PR i S A OUAT A ) PR AT 4%
bR R R B 4 R R AR R B A R T H R AR SO A R LT B 4 A



55

JB SAE A R b S 56 R A IR A B A 43 E T 1 755

BE. HHIZR MR 4,5 Kl
x4 SEEGLHERSEIEE(NE)

Tab.4 License segmentation performance on

the high-quality testing images( Roadside)
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Tab.5 License segmentation performance on

the high-quality testing images ( Overhead )
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Fig.8 License segmentation results on high-quality images
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