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1) Transform to basic gray:
RGB -> YUV
gray value =Y in YUV color space.

2) Contrast-stretching transformation [1]

PRI IR HTE A
20

The gray density level graph.

The threshold of the density of gray level in this algorithm is the average of the density,
which can be calculated by:
threshold = (the area of the whole graph) / 256

TETf15E T threshold LLJiG, TEZ5E AT threshold F K AR -3 e /N KK o
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#4255, DABESESS ELREE, WRESANEDEIE X UG s, (615 A HER R .
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2) Canny 1446l
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abs(rotate_angle) = abs(detected_angle) * rotate_modify_ratio — rotate_modify
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23R, FiE$E T Local Adaptive ff] Otsu 2.
FT PPT W42 AR E YR R R2 i LK, TR B REsZ i ) 32 20 BRE B A .

Fr AFRIEFE 177 S8 Ja 36 5 IE B 1 —AEAL J77% (local adaptive) , FME R, {EfE4
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£ local adaptive [4LFE |, FRZR T 31 G I8 Integral Images S SZ3HL] Sauvola
TAEAREVE, FEARAN

_Jo if g(z,y) < t(z,y)
o(z,y) = { 255 otherwise )

In Sauvola’s binarization method, the threshold #(z,y) is computed using the mean m(z,y) and standard
deviation s(z,y) of the pixel intensities in a w X w window centered around the pixel (z,y):

t(z,y) = m(z,y) [1 +k (S(ngy) - 1>] (2)

where R is the maximum value of the standard deviation (R = 128 for a greyscale document), and k is a
parameter which takes positive values in the range [0.2,0.5]. The local mean m(z,y) and standard deviation
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@) color cannot defined

, Point(1[2], 1[3] + 80 - bo

: 1 distance: 21

: 2 distance: 16

: 3 distance: 15

: 4 distance: 16

: 5 distance: 16

count: 7

269.bmp:

sumR: 1455824 sumG: 1567490 sumB: 1709578

e e e e e
oo
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269.bmp

upper 2.08257

upper 1.87788

lower 3.2397

lower 3.17983

angle equals: 3.20977

269.bmp:

sumR: 1455824 sumG: 1567490 sumB: 1709578

whiteCount: 4141
do you want to reverse it? if yes, enter 'y’
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645final.bmp 646final.bmp 647final.omp 648final.bmp

649final.omp 650final.omp 651final.omp 652final.omp

& Macintosh HD > [ Users > % laoreja > [ study > [1] MachineLearning > [ result > [ plateSegment > [ res

AT 987 KA S R B PRHE 1

T, LRESEATHEE 53T 7 1Eu
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Z4: 0sx10.11 &40
IDE: xcode (R4t %% opencv3)

B PR I R LR AT 12D BRAERR REER T
BT E Sk T jpg B A e B a2 UMY i 44 19 bmp R (4R B0 TARERR T
R LR 2] T opency,  HARERDHGEMEM CH+FH 1)

Al UAT A WTR python AAY:
#!/usr/bin/python

from PIL import Image
import glob

count=1
for filename in glob.glob(r'./*.jpg'):

im = Image.open(filename)
im.save(r'./bmp/'+str(count)+'.bmp','BMP')




count=count +1

for filename in glob.glob(r'./*.png'):
im = Image.open(filename)
im.save(r'./omp/'+str(count)+'.bmp', 'BMP')
count =count+1

WMREIZT, FEB main BREUT ] seg.openPath iy 987 3K bmp &l FT7E H 46 %} 4%
&, 204 seg.globalPath 94k BIRIFEEAR, FEMRAFHART, HIRBIERBE, FEd
HUUF X (45 RARAFAE res ) -

hough

grayAfterRotate

res

initialSeg

localOtsu

originalAfterRotate

contrastGray

needNotReverse

needReverse
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[1] A Novel Approach for License Plate Character Segmentation. Feng Yang, Zheng Ma, Mei
Xie.

[2] Segmentation of Characters on Car License Plates. Xiangjian He, Lihong Zheng, Qiang Wu,
Wenjing Jia, Bijan Samali and Marimuthu Palaniswami.

[3] Efficient Implementation of Local Adaptive Thresholding Techniques Using Integral
Images. Faisal Shafait, Daniel Keysers, Thomas M. Breuel.

[4] £ T2 BRI TR 0 510715, 2 UE.

[5] EasyPR. https://github.com/liuruoze/EasyPR

[6] Color Quantization. http://www.leptonica.com/color-quantization.html

[7] A New Algorithm for Character Segmentation of License Plate. Yungang Zhang,
Changshui Zhang.

[8] =T+ Hough A&+ i) 4= U AR or U 50925, A0 B, R /N

[9] Hough transformation. http://homepages.inf.ed.ac.uk/rbf/HIPR2/hough.htm
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