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A double row license plate segmentation method

based on adaptive threshold projection

MA Yong-jie, CHEN Zhen-yu,MA Yun-ting
(College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract: Aiming at the problem that there are few algorithms and low correct segmentation rate of
double row license plate number in China, an adaptive projection method for double row license plate
segmentation is proposed. Firstly, the image of license plate in HSV (Hue Saturation Value) space is
binarized. Secondly, the double line license plate is segmented into a single line license plate by the a-
daptive projection method. Finally, the characters on the license plate number are segmented. Experi-
ments show that this method can effectively segment the double line license plate with white characters
on blue background, red characters on white background, black characters on green background, and
black characters on yellow background, and the correct segmentation rate of the double line electric bicy-
cle brand is higher. At the same time, this method overcomes the shortcomings of the deep learning
method such as long training time and a large number of data sets. The proposal t is a simple and effi-
cient segmentation method.

Key words: double row license plate;license plate segmentation;adaptive threshold projection

* :2019-11-21; :2020-04-07
: (41461078)
150070
Address: College of Physics and Electronic Engineering, Northwest Normal University,Lanzhou 730070, Gansu,P. R. China



1617

. Shi (2] \
, . Sharma (3] ,
. L ROI(Region Of
Interest)
(BLSTM) . .
2 .
[5] °
b o [():I
i RGB
. (7, ’
8] . .
[5-7] .
, [8]
, 55.3%, .
3 ) 2
[9] s
. [10-15] 3 o
[16] s
. 2
o , [17]
) ) 2.1
. . 2
. RGB
. . H. S
R EETF Y]
T ﬁﬁm infe, | e JWJ l H 'ﬂ
B7489 748 Im m

Figure 1
1

License plate segmentation steps

’

HSV (Hue Saturation Value)

o

HSV )

HSV

\F EHIAR-IH/ R0



1618 Computer Engineering & Science 2020,42(9)
o sGray(i,j) 3
o (5)  Ldst(x,y) (x,y)
1 RGB HSV R sthresh s
(D , s (ryg.b) srexy y) )
IS ,max reagsb s 0,
,min ragab . Gray(i,j) = (R(i,j) +GG.j) +BG,.5))/3
0,max = min 4)
a—b 255 src(xsy) > thresh
6O><7,max = r g=0b d.s‘t(x,y) = . (5)
max — min 0,otherwise
6OXL+36O,maJc—r g <b 4 ’
h = max — min (1) ,
60><m+120,max - g (6)
A B={{|B+INA#%J) (6)
60 X ——-5 4+ 240, max = b A .B .B* B
max — min ;
Oymax = 0O ’ °
¢ — . . (6) : A
‘ max — mn g M otherwise , , X
max x
J— 1’ 0’
v = max
2 HSV : A ’
H, ,(x,y) F(x,y) °
(2) (7
255, T, ~ H. ABB = {d | B+dCZ A} 7
Flx,y) = . (2) @) : B
0,otherwise A B J A
Ty = f9.y).c € (H,S.,V) (3) ’ '
, Ty, (-T’y) ’ H, ’
s O Cx,y) HSV °
Flraw)., OpenCV , 2.2
H, 70, . N ’
o 2 o
2 , 2d Z2e
3 2 . 2 ’
4 (5 . RG.j).GG.jy 221
B(Z’]) (19]) ~

u;-Ef A 8 st Am
A4237 4237
A4237

a Ji[E

@%?" || = IMHI hs237
122257 |
T 3 P P
M | %

¢ K

a L

d £ ETUHE e 41121‘@

Figure 2 Border removal

H
4



1619

N 4 o ; ,
4 , .
o 1
1 R ,
list s
2 s s
T (8)
1 L £ ) D
7<2A[+ DA< Z< 4
i=0 i=0 o
1 L k
Ty =<5 (O A+ DA)—1.Z>40r Z=0
2 im0 im0 4 . 4 4
L L . 4a 4b s
SO A A+ DA + Tootherwise
i=0 i=0 ’
(8) , 4b
L list ok list k R o dc 4d
A; 7 A R s
3 bl ’ ’ o
Th ’ 0 ’
Hll.\t ° [}
4 2.3
, 3 o
3 , Gy Hlist 1 ., H,;
i ] .
2.2.2 1
Ty
- >N 7==3 Ll
S
. X

R s b T P B

top=(G,+G,)/2
bottom=(G+G)/2

< G,>2G, or H0>Th\f\f

WY
b TR S -
top=(G,+G,)I2
[lullum:G5

N

—

b BRSNS
top=G,
bottom=(G+G,)/2

Y

b AEIRES A
top=G,
bottom=G,

Figure 3

y H4E E TR 1
SrEIES

( ww )

3

Flow chart of top and bottom border removal



1620 Computer Engineering & Science 2020,42(9)

'ymrn |

20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
a WHESMITEEIRIL S b B HHE ,

, - - 60
20 40 60 80 100 120 140

0 20 40 60 80 100 120 140
e WA ZEATUHE
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