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import numpy as np
NpKernel = np.uint8(np.zeros((5,5)))
for i in range(5):

NpKernel[2, 1i] 1

NpKernel[ i, 2] 1
print("NpKernel ", NpKernel )

BITREF. M. B 31 +3mREH

NpKernel [[00100]
[00100]
[11111]
[00100]
[00100]]
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1 15 -

cv2. getStructuringElement (cv2. MORPH_ELLIPSE, (5,5))
I .

cv2. getStructuringElement (cv2. MORPH_RECT, (5,5))
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(f@g)(x)=m€ig[f(x+y)—g(y)] (3-D

y

(f@g)(x)=r1"éi?[f(1'—y)+g(y)] (3-2)
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import cv2
import numpy as np
original_ img = cv2. imread( 'flower. png')
res = cv2.resize(original img,None, fx=0.6, fy=0.6,
interpolation = cv2.INTER CUBIC) # KB KK T 45/h—4
B, G, R = cv2.split(res) R AN R LRI
img = R
_,RedThresh = cv2. threshold(img, 160,255, cv2. THRESH BINARY)
# OpenCV 7 LI &5 H 4K T 5
kernel = cv2.getStructuringElement(cv2.MORPH RECT, (3, 3))
eroded = cv2.erode(RedThresh, kernel) = J&E h K 1%
dilated = cv2.dilate(RedThresh, kernel) = ik E S
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imshow ("

cv2.
cv2.
cv2.
cv2.

cv2.

(
imshow("
imshow("RedThresh",
imshow("Eroded Image"
("

imshow

# NunPy & X 45 0 &

]

original_ img", res)

R _channel img", img)
RedThresh)
, eroded)
Dilated Image",dilated)

NpKernel = np.uint8(np.ones((3,3)))
Nperoded = cv2.erode(RedThresh, NpKernel)
cv2. imshow( "Eroded by NumPy kernel", Nperoded)

cv2. waitKey(0)
cv2. destroyAl1Windows( )
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OC(f(x))=(f g -g)(x)
CO(f () =(f «g-g)(x)

(3-5)
(3-6)
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import cv2

import numpy as np

cv2. imread( 'flower. png', 0)

gray res = cv2.resize(original_ img, None, fx=0.8,fy=10.8,
interpolation = cv2.INTER CUBIC)

original_img =

#F EE KRR T 46 /h— i

# B, G, img = cv2.split(res)

# ,RedThresh = cv2.threshold(img, 160,255, cv2. THRESH BINARY) # 1% 7 £1 {% 8 i % {5 160 ( [ (&
£ S0 I B R )

kernel = cv2.getStructuringElement(cv2.MORPH RECT, (3,3)) EENE IS ICER

£HEHE 1

closedl = cv2.morphologyEx(gray res, cv2.MORPH_CLOSE, kernel, iterations = 1)

# M5 2

closed2 = cv2.morphologyEx(gray_res, cv2.MORPH CLOSE, kernel, iterations = 3)

FHEHE 1

openedl = cv2.morphologyEx(gray res, cv2.MORPH OPEN, kernel, iterations=1)

£IFiEH 2

opened2 = cv2.morphologyEx(gray res, cv2.MORPH OPEN, kernel, iterations = 3)

£ R

gradient = cv2.morphologyEx(gray res, cv2.MORPH_GRADIENT, kernel)
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cv2.
cv2.
cv2.
cv2.
cv2.
cv2.
cv2.
cv2.

BT SR ME 3-3 fiw.

imshow("gray res", gray res)
imshow("Closel", closedl)
imshow("Close2", closed2)
imshow("Openl", openedl)
imshow("Open2", opened?2)
imshow("gradient", gradient)
waitKey(0)
destroyAllWindows()

gray.res %1 Closet - o
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import cv2

import numpy as np

from matplotlib import pyplot as plt

plt. rcParams| 'font. sans — serif'] = ['SimHei'] 2 WA

img = cv2. imread( 'tiger. jpg',1)

# cv2. getStructuringElement () 4= il 45 4 76 &

kernel = cv2.getStructuringElement(cv2.MORPH RECT, (2, 2)) #4EE45H

# PUAT BB B A

gradient = cv2.morphologyEx(img, cv2.MORPH GRADIENT, kernel)

# WoRE®B

plt. figure(figsize = (10,10))

plt. subplot(121),plt. imshow(img), plt. title( 'JE&I&l"), plt.xticks([]), plt.yticks([])

plt. subplot(122),plt. imshow(gradient),plt. title( "B "), plt. xticks([]), plt.yticks([])
plt. show()
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import cv2

original img0 = cv2. imread('flower.png')
original img = cv2. imread('flower. png',0) Z K E B 1%
#5E IE # M TR
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kernel = cv2.getStructuringElement(cv2.MORPH RECT, (3,3))

£ tLiEz &

TOPHAT img = cv2.morphologyEx(original img, cv2.MORPH TOPHAT, kernel)

£ Rz &

BLACKHAT img = cv2.morphologyEx(original img, cv2.MORPH BLACKHAT, kernel)
# R E G
cv2. imshow(
cv2. imshow("original img", original img)
cv2. imshow("TOPHAT img", TOPHAT img)
cv2. imshow("BLACKHAT img", BLACKHAT img)
cv2. waitKey(0)

cv2. destroyAl1Windows( )

BT AR WA 3-5 FiR .

"

original img0", original img0)

%1 TOPHAT_img o x %1 BLACKHAT img o
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import cv2
original_ img = cv2. imread( 'lena.png',0)
gray img = cv2.resize(original img,None, fx=0.8, fy=0.8,
interpolation = cv2.INTER CUBIC) EEIERKT, 45/N— 5
#5E HIE G ITER (BRI R 3 BT
kernel = cv2.getStructuringElement(cv2.MORPH_RECT, (3,3))
£ 1Lz &
TOPHAT img = cv2.morphologyEx(gray img, cv2.MORPH TOPHAT, kernel)
#RIREH
BLACKHAT img = cv2.morphologyEx(gray img, cv2.MORPH BLACKHAT, kernel)
* “{HM
bitwiseXor gray = cv2.bitwise xor(gray img, TOPHAT img)
£ BT S i EHE
cv2. imshow("gray_img", gray img)
cv2. imshow("TOPHAT img", TOPHAT img)
cv2. imshow("BLACKHAT img", BLACKHAT img)
(

"

cv2. imshow("bitwiseXor gray",bitwiseXor gray)
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% TOPHAT img - [u] X

% BLACKHAT img

36 BB EAELLERR

cv2. waitKey(0)
cv2. destroyAl1lWindows( )
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import cv2
import numpy

image = cv2. imread("jianzhu.png",cv2. IMREAD GRAYSCALE)
kernel = cv2.getStructuringElement(cv2.MORPH_RECT, (3, 3))
dilate 1mg = cv2.dilate(image, kernel)

erode _img = cv2.erode(image, kernel)

X T i ER AR DS AR A5 300 5 ov2. absdiff 4 (WK A EIME, I8 1S i BHR )
T A 0 A 5 R R R R A A LR L
B, %k A8 P 4 AR 3 BUR

absdiff img = cv2.absdiff(dilate img, erode img);
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retval, threshold img = cv2.threshold(absdiff img, 40, 255, cv2.THRESH BINARY);
result = cv2.bitwise not(threshold img);
cv2. imshow(" jianzhu", image)

cv2. imshow("dilate img",dilate img)

"

(

cv2. imshow("erode img", erode img)

cv2. imshow("absdiff img",absdiff img)

cv2. imshow("threshold img", threshold_ img)
(

"

cv2. imshow("result", result)

cv2. waitKey(0)
cv2. destroyAl1Windows( )
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jianzhu = m} X ‘ dilate_img = a X ‘ erode_img = [m} X
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import cv2

image = cv2. imread("jianzhu.png",0)

original image = image. copy()

H M 5 x5 MESHITE, 5N T FIE ZEIE JrEM XIE

cross = cv2.getStructuringElement(cv2.MORPH CROSS, (5, 5))
diamond = cv2.getStructuringElement(cv2.MORPH RECT, (5, 5))
diamond[0, 0] = 0

diamond[0, 1] = 0

diamond[1, 0] = 0
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diamond[ 4,
diamond[ 4,
diamond

[4
[4
[3,
diamond[ 4,
diamond[ 4,
diamond[ 3
[o
[o
[1

’

diamond

’

O O O O O o o o

diamond

’

diamond 0
square = cv2.getStructuringElement(cv2.MORPH RECT, (5, 5)) B AR
x = cv2.getStructuringElement(cv2.MORPH CROSS, (5, 5))

’

dilate_cross_img = cv2.dilate(image, cross) # fii H cross @ik K13
erode_diamond img = cv2.erode(dilate cross_img, diamond) £ i FHZE T 8 b K%
dilate x_img = cv2.dilate(image, x) = {8 X I B IK R E %
erode_square_img = cv2.erode(dilate x_img, square) = i 7 T T8 b K%

44 P IR A2 B0 (RS AR D3R A5 A
result = cv2.absdiff(erode square img, erode diamond img)
£ {1 AR A5 —1H
retval, result = cv2.threshold(result, 40, 255, cv2.THRESH BINARY)
# 7R AR 5 B (R EK ASAR H
for j in range(result. size):
y = int(j / result. shape[0])
x = int(j % result. shape[0])
if result[x, y] == 255: # result[ | HfEfE A&
cv2.circle(image, (y,x),5,(255,0,0))

cv2. imshow("original image", original image)
cv2. imshow("Result", image)

cv2. waitKey(0)

cv2. destroyAl1Windows( )
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£ OHEN P E IR
# count N KH 1%L, original N R K
def adaptiveMedianDeNoise(count, original):
# WIRE DR
startWindow = 3
# B
¢ = int(count/2)
rows, cols = original. shape
newl = np.zeros(original. shape)
for i in range(c, rows — c):
for j in range(c, cols — c¢):
k = int(startWindow / 2)
median = np.median(original[i — k:i + k + 1, § — k:j +
mi = np.min(original{i - k:1i + k + 1, j — k:j + k + 1])
ma = np.max(original{i - k:1i + k + 1, j — k:j + k + 1
if mi < median < ma:
if mi < originall[i, j] < ma:
newl[i, j] = originall[i, j]
else:
newl[1i, j] = median
else:
while True:
startWindow = startWindow + 2
k = int(startWindow / 2)
median = np.median(originall[i — k:i + k + 1, j — k:j + k
mi = np.min(original[i — k:1 + k + 1, j — k:3 + k + 1])
ma = np.max(original[i — k:1 + k + 1, j — k:3 + k + 1])

+1])

if mi < median < ma or startWindow > count:
break
if mi < median < ma or startWindow > count:
if mi < original[i, j] < ma:
newI[i, j] = originall[i, j]
else:
newI[i, j] = median
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return newl
def medianDeNoise(original) :
rows, cols = original. shape
ImageDenoise = np.zeros(original. shape)
for i in range(3, rows — 3):
for j in range(3, cols — 3):
ImageDenoise[ i, j] = np.median(original[i — 3:1 + 4, j — 3:3 + 4])
return ImageDenoise

def main():
original = plt.imread("lena.png", 0)
rows, cols = original. shape
original noise = pepperNoise(100000, original)
adapMedianDeNoise = adaptiveMedianDeNoise(7, original noise)
mediDeNoise = medianDeNoise(original noise)
plt. figure()
show(original, "JIREILR", 2, 2, 1)
show(original noise, "HFMEFE E{R", 2, 2, 2)
show(adapMedianDeNoise, " H i i 1 {H MW", 2, 2, 3)
show(mediDeNoise, "¥J{H =MW", 2, 2, 4)
plt. show()
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