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import numpy as np

import cv2

import matplotlib.pyplot as plt
from matplotlib import font_manager
import ddddocr

import threadsafe_tkinter as tk
from tkinter import filedialog

numpy H T3 TEUE TR AN FEERAE

matplotlib. pyplot -T2 B~ EE .
matplotlib. font manager T % FAMNEFA44R .
ddddocr f&—4~ OCR %, T IRHFFF.

Tkinter SZEL GUI Fiii

font = font_managerLFontProperties(fname=
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():

(self, img):

maxi = float(img.max())

mini = float(img.min())

i range(img.shape[0]):

j range(img.shape[1]):
img[i, j1 = ( / (maxi - mini) * img[i, j] - ( * mini) / (maxi - mini))
img
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def dobinaryzation( , img):

ret, thresh = cv2.threshold(img, thresh: 0, maxva , cv2.THRESH_BINARY + cv2.THRESH_OTSU)
return thresh

1271 T K R UG A 4 — A A
cv2. threshold FHT B4 {64k -
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(self, contour):

y, x = [1, []

p contour:

y-append(p[2][?])
x.append(p[©][1])
[min(y), min(x), max(y), max(x)]
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(self, img, afterimg):
contours, hierarchy = cv2.findContours(img, cv2.RETR_EXTERNAL, cv2.CHAIN APPROX SIMPLE)
block = []
contours:
self.find rectangle(c)
(r[21 - r[e1) * (r[31 - r[11)
= (r[2] - r[0]) * (r[=] - r[1])
block.append([r, a, s])
block = sorted(block, key= b: b[1])[-3:]

maxweight, maxindex = 0, -
i range(len(block)):
b = afterimg[block[i][©][1]:block[i][©][3], block[i][©]1[©]:block[i][©]1[2]1]
hsv = cv2.cvtColor(b, cv2.COLOR BGR2HSV)
lower = np.array([100, 50, 50])

upper = np.array([ 3’ 3 ])

mask = cv2.inRange(hsv, lower, upper)

wl =
m mask:
wl +=m /
w2 =
n wl:
w2 +=n
w2 > maxweight:
maxindex = i

maxweight = w2

block[maxindex][©]
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(self, img):
m = * img.shape[0] / img.shape[1]
img = cv2.resize(img, (400, int(m)), interpolation=cv2.INTER_CUBIC)
gray img = cv2.cvtColor(img, cv2.COLOR BGR2GRAY)
stretchedimg = self.stretch(gray img)

+
kernel = np.zeros((h, w), np.uint8)

cv2.circle(kernel, (r, r), r, 1, -1)

openingimg = cv2.morphologyEx(stretchedimg, cv2.MORPH OPEN, kernel)

strtimg = cv2.absdiff(stretchedimg, openingimg)

binaryimg = self.dobinaryzation(strtimg)

canny = cv2.Canny(binaryimg, binaryimg.shape[0], binaryimg.shape[1])
kernel = np.ones((5, ), np.uint8)

closingimg = cv2.morphologyEx(canny, cv2.MORPH CLOSE, kernel)
openingimg = cv2.morphologyEx(closingimg, cv2.MORPH OPEN, kernel)
kernel = np.ones((11, 5), np.uint8)

openingimg = cv2.morphologyEx(openingimg, cv2.MORPH OPEN, kernel)
rect = self.locate license(openingimg, img)

rect, img
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(self, afterimg, rect):
rect[2] = rect[2] - rect[?]
rect[2] = rect[2] - rect[1]

rect _copy = tuple(rect.copy())

mask = np.zeros(afterimg.shape[:2], np.uint8)

bgdModel = np.zeros((1, ), np.float64)

fgdModel = np.zeros((1, ), np.floatea)

cv2.grabcut(afterimg, mask, rect copy, bgdModel, fgdModel, 5, cv2.GC_INIT WITH RECT)

mask2 = np.where((mask == 2) | (mask == 0), 0, 1).astype( )

img_show = afterimg * mask2[:, :, np.newaxis]

img show
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L
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(self, cutimg):
img gray = cv2.cvtColor(cutimg, cv2.COLOR BGR2GRAY)
self.img thre = img gray
cv2.threshold(img gray, , , CV2.THRESH BINARY INV, self.img thre)

cv2.imwrite( , self.img thre)

self.white = []

self.black = []

self.height = self.img_thre.shape[0]
self.width = self.img thre.shape[1]
self.white max =

self.black max =

range(self.width):

range(self.height):

self.img thre[j][i] ==

S +=

self.img thre[j][i] ==

t +=
self.white max = max(self.white max, s)
self.black max = max(self.black max, t)
self.white.append(s)
self.black.append(t)

self.arg =

self.black max > self.white max:

self.arg =
WIaa sk, TR S B2 R R AT —E A AR PR
TR FIR R AR S, #E FMEERR R B IR

ARG R BRAFERAERF
(self):

self.img thre
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(self, start ):

end = start +

m range(start_ + 1, self.width - 1):
(self.black[m] self.arg self.white[m]) > (
* self.black max self._arg * gelf.white max):

end =m

end

RN TRHERAE, T rR0E.

-
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(self):

plt.figure()
img num =
n < self.width -
n +=
(self.white[n] self.arg self_black[n]) > (
* self.white max self.arg * self.black max):
start = n
end = self.find end(start)
n = end
end - start >
cj = self.img_thre[l:self_height, start:end]
img num +=
cj = cv2.cvtColor(cj, cv2.COLOR_RGB2BGR)
plt.figure(2)
plt.subplot(?, 4, img num)
plt.title( .format(img_num))
plt.imshow(cj)

plt.show()
self.img_thre
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img = cv2.imread( )

imgl = cv2.cvtColor(img, cv2.COLOR RGB2BGR)
plt.figure(1)

plt.suptitle( ,» fontproperties=font)
plt.subplot(2, 3, 1)

plt.title( , fontproperties=font)
plt.imshow(imgl)

license = Get license()

rect, afterimg = license.find license(img)

afterimg = cv2.cvtColor(afterimg, cv2.COLOR_RGB2BGR)
plt.subplot(2, 3, 2)

plt._title( , fontproperties=font)
plt.imshow(afterimg)

cv2.rectangle(afterimg, (rect[2], rect[1]), (rect[2], rect[3]), (@, s 0), 1)
x1, y1, x2, y2 = int(rect[@]), int(rect[1]), int(rect[2]), int(rect[3])

print( , X1, x2, yl, y2)

plt.subplot(2, 3, 3)

plt.title( , fontproperties=font)

plt.imshow(afterimg)

cutimg = license.cut license(afterimg, rect)
plt.subplot(2, 3, 4)

plt.title( , fontproperties=font)
plt.imshow(cutimg)

print( s X1, y1, x2, y2)




root = tk.Tk()
root.title(" 4-
root.geometry(

label = tk.Label(root,
label.pack( =20)

button = tk.Button(root,
button.pack()

root.mainloop()

cutimg = cutimg[yl + 3:y2 - 3, x1 - 1:x2 - 2]

print( , cutimg)

height, width = cutimg.shape[:2]

=select_image)

cutimgl = cv2.resize(cutimg, (2 * width, 2 * height), interpolation=cv2.INTER CUBIC)

plt.
plt.

plt

seg

plt

img_|

img |

plt
plt

seg.
.show()

plt

res

subplot(2, 3, 5)
title( , fontproperties=font)

.imshow(cutimg)

= Segmentation(cutimg)

.subplot(2, 3, ©)

hei = seg.heibai()

hei = cv2.cvtColor(img _hei, cv2.COLOR RGB2BGR)

Ltitle( , fontproperties=font)

.imshow(img_hei)

display()

= ddddocr.DdddOcr ()
_.(
image = f.read()

= ocr.classification(image)

print{res)
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