Bl 3
Brief Paper

H Zh % K
ACTA AUTOMATICA SINICA

2011 & 10
October, 2011

H37 4 10
Vol. 37, No. 10

BT i R 6k 89 FF AN H 0%

‘l%‘iml] 1,2

B OE NIRRT LA e A S R HEFU RN, ST A T
A B 1) 1 P BRI 0. o, SR L N B AR R SR Bt
WAL IR 0, R ST AR 23 T 5 R BRI 2 10 B bs; IR, M4 7
JO 4 ALV B DB AL, B P2 e FEE A 3 A 23 P R 65y s 40
TSRS, FA b3 SRR P Ay A AR, A TR H BT AT 1T BE PR 2 RLIX.
Bk g, AT P AR I (9 7 B REAR 73 S 0] 7Rt 2P R e T 5 Bk
ATVCHRE, & REMS YR 01 P RR DX AT, TESRAR BT AT 72 R 7 1 i e
VI . SEU R W], Z SR AR EE Y AL BB IR 5T . ROEEARAE
BYLREC 19 5TV B R R A 2 IR R (R S, ) A R s 52
FAF P IR 8

KA TERRRLIN, TR, BRITAREE, AR T, AR KRR LT
DOI 10.3724/SP.J.1004.2011.01272

License Plate Detection Algorithm Based
on Nearest Neighbor Chains

MIAO Li-Gang?:?

Abstract This paper proposes a nearest neighbor chain based
method for adaptive license plate (LP) detection according to
the geometrical characteristics and spatial arrangement of license
plate characters. Firstly, image is segmented with adaptive bi-
narization method to avoid the problem created by nonuniform
illumination, and some undesired image areas are removed by
limiting the range of region properties of connected components.
Secondly, nearest neighbor pairs are constructed according to re-
gion properties of connected components of LP characters, and
they are merged into nearest neighbor chains, thus, to detect all
the candidate license plate regions. Finally, two variable-length
square templates are designed to match horizontal and vertical
projections of LP image gradients. It can verify all the candidate
LP regions and determine the boundaries of all LP characters
simultaneously. Experiments show that this method can deal
with nonuniform illumination, LP size change, rotation, back-
ground interference, quality degradation and so on, and that
it has achieved desired detection result for various types of LP
images in complex scenes.

Key words License plate detection, character segmentation,
nearest neighbor chain, connected component analysis, variable-
length template matching
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License plate images and their binary forms

(g) —“MHEE (w= 11) (h)

Fig. 1

Niblack S5 # 0 mAAT LUy IS 1) LB HFFR
S EIIEAA, O FRor; 2) Bkl i Ak 2 S0 (i 44, ﬂ%
0o TR, N7 B s br b2 s AN IR S 41k, 4

e AR O R+ O JEIEEAA; I O2 ZEE AR
BET T E. ACH By, RoRENERANDLLGE, H
B, RN %E WA BT 55 10 B 06 PR X Rk i 10 % 1% % o
2 FR, PR AR A, T BRI R AR R 110 4%
BERRILAMF, B By/E,- ~ 1; it + 02 KA, H
Xof I U PR B3 2005 28 e R —F (13), |
Ey/E, ~ 2. Kk, RIE Ey/E, KNl HRIX 3 IX 2%
WA,

(b) BRI G IL % E B
(b) Edge map of raw image

(a) hsEIE

(a) Raw image

3447809

(c) =K (d)

(c) Binary image

BRI E G
(d) Edge map of binary image

K2 R G RO A B R T Gk I 4 R
Fig.2 Edge images of license plate and their binary forms
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Fig.3 Edge images of background and their binary forms
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Fig.4 Adaptive thresholding and connected component

analysis of license plate image
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Fig.6 Skew and shear correction of license plate images
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Fig.7 Horizontal projection analysis of license plate image
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Fig.11 License plate images with non-uniform illumination
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Fig.14 License plate images with serious quality degradation
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