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1. 1398, PEREER

AL IAEAPythonsEIUIE. PEFK. STERANEI. LIEMNGRE, FTEERTRFTIHITIE
BrA, FFEEREK,

BMPIEN B FENEE SR 5t —F, FIARBENA,

1.1. BIEIER

BWEEEMEEE P E—GEZRNERZAINERERNLERAN/ \ N R ERER., XETLIE
EEEHIES,

MREFHTER, BRERRTEBERA (original Height — 2) X (originalWidth — 2),
It, REFIGREGHEAZE (original Height + 2) x (originalWidth + 2), BEHTIERK, I8/
IR A e RForiginal Height x originalWidth.

XEEFN R E S RE LSRR,
RIS

=

def meanfilter(self):

2 self.meanfiltered_img = np.zeros_like(self.gray)
3 padded_img = np.zeros((abs(self.biHeight) + 2, self.biwidth + 2),
dtype=np.intl6)
4 padded_img[1:-1, 1:-1] = self.gray
5 padded_img[0, 1:-1] = self.gray[0, :]
6 padded_img[-1, 1:-1] = self.gray[-1, :]
7 padded_img[1:-1, 0] = self.gray[:, 0]
8 padded_img[1:-1, -1] = self.gray[:, -1]
9 padded_img[0][0] = self.gray[0][0]
10 padded_img[0][-1] = self.gray[0][-1]
11 padded_img[-1][0] = self.gray[-1][0]
12 padded_img[-1][-1] = self.gray[-1][-1]
13 for x in range(abs(self.biHeight)):
14 for y in range(self.biwidth):
15 self.meanfiltered_img[x][y] =
np.around(np.mean(padded_img[x:x+3, y:y+3]1))
16 return self.meanfiltered_img
e N
1.2. P{EIEH
HEEENEEE P E— S ERVERZ-IEREENERNN/ \ N RIPERER. XEFETLIBAN

ISR,

7R E S EIRIKER.

CRBSCHAN T :
1 def medianfilter(self):
2 self.medianfiltered_img = np.zeros_like(self.gray)
3 padded_img = np.zeros((abs(self.biHeight) + 2, self.biwidth + 2),
dtype=np.intl6)
4 padded_img[1:-1, 1:-1] = self.gray

padded_img[0, 1:-1] = self.gray[0, :]
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padded_img[-1, 1:

padded_img[1:-1,
padded_img[1l:-1,
padded_img[0] [0]

padded_img[0][-1]
padded_img[-1][0]

-1] = self.gray[-1, :]
0] = self.gray[:, 0]
-1] = self.gray[:, -1]
= self.gray[0][0]

= self.gray[0][-1]

= self.gray[-1][0]

padded_img[-1][-1] = self.gray[-1][-1]
for x in range(abs(self.biHeight)):

for y in range(self.biwidth):
self.medianfiltered_img[x][y] =

np.around(np.median(padded_img[x:x+3, y:y+31))

def

return self.medianfiltered_img

1.3. GUIRERITHIEFZE

AT S TIRI08E, VIRER AR EE IR IE .
FIEFZ IS0 T :

medianfilter():
if path_ == "'':
return

image = BmpData(path_)

medianfiltered_img
medianfiltered_img

image.medianfilter()

Image.fromarray(medianfiltered_img.astype(np.uint8))

def

# medianfiltered_img.show()

name_parts = path_.split('.")

name_parts[-2] += "_medianfiltered"

new_file_name = '.'.join(name_parts)

image.save_medianfiltered_img(new_file_name)

medianfiltered_img

.8)))

medianfiltered_img

medianfiltered_img.resize((int(256 * 0.8), int(256

ImageTk.PhotoImage (medianfiltered_img)

Tlabel_image2.config(image=medianfiltered_img)

label_image2.image

meanfilter():
if path_ == '':
return

medianfiltered_img # AbFLJM0E A EoR

image = BmpData(path_)
meanfiltered_img = image.meanfilter()

meanfiltered_img = Image.fromarray(meanfiltered_img.astype(np.uint8))

# meanfiltered_img.show()

name_parts = path_.split('.")

name_parts[-2] += "_meanfiltered"
new_file_name = '.'.join(name_parts)

image.save_meanfiltered_img(new_file_name)
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meanfiltered_img = meanfiltered_img.resize((int(256 * 0.8), int(256 *
0.8)))

meanfiltered_img = ImageTk.PhotoImage(meanfiltered_img)

Tabel_image2.config(image=meanfiltered_img)

Tabel_image2.image = meanfiltered_img # AbFE)SHIEF TSR

if _name_ == "_main__":
root = tkinter.Tk(Q)
root.title('21281280fZML") # Fyill
width, height = 600, 400
width_max, height_max = root.maxsize()
s_center = '%dx%d+%d+%d"' % (width, height, (width_max - width) / 2,
(height_max - height) / 2) # Ul nfEEra
root.geometry(s_center)
root.resizable(width=False, height=False) # &IIAiE5)

1 = tkinter.Label(root, text='=i—"', width=60, height=2, fg='black"',
font=("/ixHEE" , 16), anchor=tkinter.CENTER)
1.pack()

label_imagel = tkinter.Label(root, width=int(256 * 0.8), height=int(256
* 0.8), bg="whitesmoke', anchor=tkinter.NE)

Tlabel_imagel.pack()

label_imagel.place(x=45, y=70, width=int(256 * 0.8), height=int(256 *
0.8))

label_image2 = tkinter.Label(root, width=int(256 * 0.8), height=int(256
* 0.8), bg="whitesmoke', anchor=tkinter.NE)

Tlabel_image2.place(x=350, y=70, width=int(256 * 0.8), height=int(256 *
0.8))

# Ut
Image_Input = tkinter.Button(root, text='Choose', command=choosepic)
Image_Input.place(x=50, y=300, width=90, height=30)

# B KB
Funl = tkinter.Button(root, text='F jE#firit', command=equalize)
Funl.place(x=150, y=300, width=90, height=30)

# AR

Funl = tkinter.Button(root, text='r[{EJE)"', command=medianfilter) # &I
Xf 4%

Funl.place(x=250, y=300, width=90, height=30)

# SHMEIED

Fun2 = tkinter.Button(root, text='MfHjEs:', command=meanfilter) # Wshnxt
IEESEl

Fun2.place(x=350, y=300, width=90, height=30)

# 1B
Quit = tkinter.Button(root, text='Quit', command=sys.exit)
Quit.place(x=450, y=300, width=90, height=30)

end = tkinter.Label(root, text='21281280 fizhMl', fg='silver', font=("Hk
fEE", 10))
end.place(x=215, y=360, width=200, height=20)
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2. SCETEE

RIFERE, XIPythonfUABE THI%R, ThllexemHUTIER.
TP R EMNEF !

1 > pip install pyinstaller
2 > Pyinstaller -F -w read_bmp.py

XM RREEREO PN EexeX 4, RIFNETT,
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3. LR N

XEHES T FIIHENKE R, ERINSHEAEFIHERERRS |

1  dmport skimage

2 from PIL import Image
3 dimport numpy as np
4
5
6

if _name__ == "'_main__":
origin =
skimage.img_as_float(Image.open('./test_images/my_image_normal.bmp'))

7 noisy = skimage.util.random_noise(origin, mode="'gaussian', var=0.01)
8 noisy = (noisy * 255).astype(np.uint8)

9 skimage.io.imsave('./test_images/my_image_gaussiannoise.bmp', noisy)
10
11 origin =

skimage.img_as_float(Image.open('./test_images/my_image_normal.bmp'))

12 noisy = skimage.util.random_noise(origin, mode="salt')
13 noisy = (noisy * 255).astype(np.uint8)
14 skimage.io.imsave('./test_images/my_image_saltnoise.bmp', noisy)

PHTPMERN. HERRISIEIIERNT

DOER IR

JRE

hE
proid
#R

HE
pretisd
=R

FE
SR

OEES

oo | mrmsms| mmes | sme | os
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HE
proid
NEES

A NEENERTHERRS, ATEMELK, BEela/FHEE, HTEERE, HalaaiE
B,

07 BEREEE T ES R ER RIS R H AT, AR R,

T HENIREENE T HERRE, BEEREER, #TYEER, BEXRBRYEAE.
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S 2B Jhe O
4. IHMERE
BARTI, REE T ES A SR B R R R I

WERKATLEREREGHISENES, EBIRGRRRREXENHIHERERZEERIVE B
TERINEFEESIERSR, LB ERUERSEIRE, PMERNTUEREREGPIREERS,
EETRGEREEXENPERERZERRIE, ATHEBSEFELTXEREENRR, FR
PEAJLUSEHBRESN.

BENEAENESR, BRMRIIERREREGSER—ERIER, MHERKTLRFBREL
ST, FAEARERAFREGNERT, PERKEY. SEGESTRZENIERR, FTEN
BRI ERRERERK.

BEARENE, HXIHFEGIERRTEE 7T ERNER.
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5. iBES

16

17

18
19

20

21
22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

import numpy as np

from struct import unpack

from PIL import Image, ImageTk
import sys

import tkinter

import tkinter.filedialog

class BmpData:
def __init__(self, file_path:str):
with open(file_path, "rb") as file:
self.file = file

self.bfType = unpack("<H", file.read(2))[0] # 0x00 Lffz#!

self.bfsize = unpack("<i", file.read(4))[0] # 0x02 ff K/

self.bfReservedl = unpack("<H", file.read(2))[0] # 0x06 1#
B, DA ERNO

self.bfReserved2 = unpack("<H", file.read(2))[0] # 0x08 f1#
B, Wik EANO

self.bfoffBits = unpack("<i", file.read(4))[0] # Ox0a M:LZ7FE
KA R

self.bisize = unpack("<i", file.read(4))[0] # OxO0e f{5E LMK/

self.biwidth = unpack("<i", file.read(4))[0] # O0x12 &M% E
(CMgZ=AAD

self.biHeight = unpack("<i", file.read(4))[0] # Ox16 E{&HmEE
(LMEFE A (i B G =2 B 1)

self.biPlanes = unpack("<H", file.read(2))[0] # Oxla PFi(a %

self.biBitCount = unpack("<H", file.read(2))[0] # Oxlc 5% /1%

=AU

self.bicompression = unpack("<i", file.read(4))[0] # Oxle JE%
et

self.biSizeImage = unpack("<i", file.read(4))[0] # 0x22 1§
B RN

self.bixPelsPerMeter = unpack("<i", file.read(4))[0] # 0x26
K53

self.biyPelsPerMeter = unpack("<i", file.read(4))[0] # 0x2a
T B SR

self.biClrused = unpack("<i", file.read(4))[0] # Ox2e 7T
WA AR T B R 514

self.biClrImportant = unpack("<i", file.read(4))[0] # 0x32 X/}
G B~ BB (B (2R 5| 40 (01 B A EE )

self.color_palette = self.get_color_palette()
self.img_np = self.get_numpy_img()

self.gray = self.get_gray_img(Q)

file.close()

def get_color_palette(self) -> np.ndarray:
if (self.bfoffBits == 0x36): # 16/24(FEUEAT B ENR, IR &l T
0x36
return None
color_alette_size = 2 ** int(self.biBitCount) # £/ NHGHFCHA
2AnA>
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def

<< 2

color_palette = np.zeros((color_alette_size, 3), dtype=np.int32)

self.file.seek(0x36)

for i in range(color_alette_size):
b = unpack("B", self.file.read(1))[0]
g = unpack("B", self.file.read(1))[0]
r unpack("B", self.file.read(1))[0]
alpha = unpack("B", self.file.read(1))[0]
color_palette[i][0] b
color_palette[i][1] g
color_palette[i][2] = r

return color_palette

get_numpy_img(self) -> np.ndarray:
biHeight = abs(self.biHeight)
img_np = np.zeros((biHeight, self.biwidth, 3), dtype=np.int32)
self.file.seek(self.bfoffBits)
for x in range(biHeight):
row_byte_count = ((self.biwidth * self.biBitCount + 31) >> 5)

row_bits self.file.read(row_byte_count)
row_bits = ''.join(format(byte, '08b') for byte in row_bits)
for y in range(self.biwidth):

pixel_data = row_bits[y * self.biBitCount: (y + 1) *

self.biBitCount]

def

if self.biHeight > O: # BI85
img_np[biHeight - 1 - x][y] = self.get_RGB(pixel_data)
else:
img_np[x][y] = self.get_RGB(pixel_data)
return img_np

get_gray_img(self) -> np.ndarray:
biHeight = abs(self.biHeight)
gray_img = np.dot(self.img_np.reshape((biHeight * self.biwidth,

3)).astype(np.float32),

def

[0.299, 0.587, 0.114]).astype(np.int32)
gray_img = gray_img.reshape((biHeight, self.biwidth))
return gray_img

get_RGB(self, pixel_data:str):
if Ten(pixel_data) <= 8:
color_index = int(pixel_data, 2)
return self.color_palette[color_index]
elif len(pixel_data) == 16:
b int(pixel_data[l:6], 2) * 8
g = int(pixel_data[6:11], 2) * 8
r = int(pixel_data[11:16], 2) * 8
return [r, g, b]
elif len(pixel_data) == 24:
b int(pixel_data[0:8], 2)
g = int(pixel_data[8:16], 2)
r = int(pixel_data[16:24], 2)
return [r, g, b]
elif len(pixel_data) == 32:
int(pixel_data[0:8], 2)
int(pixel_data[8:16], 2)
int(pixel_data[16:24], 2)
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alpha = int(pixel_data[24:32], 2)
return [r, g, b]

def equalize(self, level:int):
biHeight = abs(self.biHeight)
self.hist = np.zeros(256, dtype=np.int32)
max_value = self.gray.max()
min_value = self.gray.min()
gap = (max_value - min_value + 1) / Tlevel
for x in range(biHeight):
for y in range(self.biwidth):
self.hist[self.gray[x, yl] += 1
hist = np.zeros(level, dtype=np.float32)
for i in range(level):
hist[i] = np.sum(self.hist[min_value + int(i * gap) : min_value
+ int(G + 1) * gap)])
hist /= biHeight * self.biwidth
for i in range(l, level):
hist[i] += hist[i - 1]
hist *= level
hist = np.aroundChist)
hist /= level
hist = np.floorChist * 255).astype(np.int32)
self.equalized_img = np.zeros_like(self.gray)
self.equalized_hist = np.zeros(256, dtype=np.int32)
for x in range(biHeight):
for y in range(self.biwidth):
self.equalized_img[x, y] = hist[int((self.gray[x, y] -
min_value) / gap)]
self.equalized_hist[self.equalized_img[x, yl] += 1
return self.equalized_img, self.hist, self.equalized_hist

def save_equalized_img(self, save_path:str):
self.save_img(image=self.equalized_img, save_path=save_path)

def medianfilter(self):
self.medianfiltered_img = np.zeros_like(self.gray)
padded_img = np.zeros((abs(self.biHeight) + 2, self.biwidth + 2),
dtype=np.intl6)

padded_img[1:-1, 1:-1] = self.gray

padded_img[0, 1:-1] = self.gray[0, :]

padded_img[-1, 1:-1] = self.gray[-1, :]

padded_img[1:-1, 0] = self.gray[:, 0]

padded_img[1:-1, -1] = self.gray[:, -1]

padded_img[0][0] = self.gray[0][0]

padded_img[0][-1] self.gray[0][-1]

padded_img[-1][0] = self.gray[-1][0]

padded_img[-1][-1] = self.gray[-1][-1]

for x in range(abs(self.biHeight)):

for y in range(self.biwidth):

self.medianfiltered_img[x][y] =

np.around(np.median(padded_img[x:x+3, y:y+31))
return self.medianfiltered_img
Page 12 /17



def save_medianfiltered_img(self, save_path:str):
self.save_img(image=self.medianfiltered_img, save_path=save_path)

def meanfilter(self):
self.meanfiltered_img = np.zeros_like(self.gray)
padded_img = np.zeros((abs(self.biHeight) + 2, self.biwidth + 2),
dtype=np.intl6)
padded_img[1:-1, 1:-1] = self.gray
padded_img[0, 1:-1] = self.gray[0, :]
padded_img[-1, 1:-1] = self.gray[-1, :]
padded_img[1:-1, 0] = self.gray[:, 0]
padded_img[1:-1, -1] = self.gray[:, -1]
padded_img[0][0] = self.gray[0][0]
padded_img[0][-1] = self.gray[0][-1]
padded_img[-1][0] = self.gray[-1][0]
padded_img[-1][-1] = self.gray[-1][-1]
for x in range(abs(self.biHeight)):
for y in range(self.biwidth):
self.meanfiltered_img[x][y] =
np.around(np.mean(padded_img[x:x+3, y:y+31))
return self.meanfiltered_img

def save_meanfiltered_img(self, save_path:str):
self.save_img(image=self.meanfiltered_img, save_path=save_path)

def save_img(self, image:np.ndarray, save_path:str):
with open(save_path, "wb") as file:

file.write(int(self.bfType).to_bytes(2, byteorder='Tittle"))
# 0x00 SCHF3EA!

file.write(int(0x36 + 0x100 * 4 + self.biwidth *
abs(self.biHeight)).to_bytes(4, byteorder='Tittle')) # Ox02 AR /h

file.write(int(0).to_bytes(4, byteorder='Tittle')) # 0x06 f&
B, D2 ENO

file.write(int(0x36 + 0x100 * 4).to_bytes(4,
byteorder="Tittle')) # 0x0a Mk IR R

file.write(int(40).to_bytes(4, byteorder='Tlittle')) # Ox0e {55
SRR

file.write(int(self.biwidth).to_bytes(4, byteorder='Tittle"))
# Ox12 B A5

file.write(int(self.biHeight).to_bytes(4, byteorder='Tlittle"'))
# 0x16 KM=

file.write(int(self.biPlanes).to_bytes(2, byteorder='Tittle"))
# Oxla Fits Firi%

file.write(int(8).to_bytes(2, byteorder='Tittle')) # Oxlc Ltk
Reg /G =4

file.write(int(self.biCompression).to_bytes(4,
byteorder="Tittle')) # Oxle JEZiZA!

file.write(int(self.bisizeImage).to_bytes(4,
byteorder="Tittle'))  # 0x22 HzEEHEH KA

file.write(int(self.biXxPelsPerMeter).to_bytes(4,
byteorder="Tittle')) # 0x26 KFo#Z%
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file.write(int(self.biYPelsPerMeter).to_bytes(4,
byteorder='little')) # Ox2a FEHHHE

file.write(int(0x100 * 4).to_bytes(4, byteorder='Tittle')) #
Ox2e v s FH (18 Epi Hh e 0 2 2% 5 | 4

file.write(int(0).to_bytes(4, byteorder='Tittle')) # 0x32 X[}
(LTS A IR B

for i in range(256):
file.write(int(i).to_bytes(1l, byteorder='Tittle'))
file.write(int(i).to_bytes(1l, byteorder='Tittle'))
file.write(int(i).to_bytes(1l, byteorder='Tittle'))
file.write(int(0).to_bytes(1l, byteorder='Tittle'))

for x in range(abs(self.biHeight)):
for y in range(self.biwidth):
if self.biHeight > 0:
file.write(int(image[self.biHeight - 1 - x]
[y]l).to_bytes(l, byteorder='Tittle'))
else:
file.write(int(image[x][y]).to_bytes(1,
byteorder="Tittle"'))
file.write(b'0" * ((((self.biwidth * 8 + 31) >> 5) << 2) -
8 * self.biwidth))

file.close()

def choosepic():
global path_
path_ = tkinter.filedialog.askopenfilename(title="i L& /i3t
filetypes=[C'EH", ".bmp')])
if path_ == "':
return
img_temp = Image.open(path_).resize((int(256 * 0.8), int(256 * 0.8)))
# B ARk
img = ImageTk.PhotoImage(img_temp)
label_imagel.config(image=img)
label_imagel.image = img

def equalize():
if path_ == '':
return
image = BmpData(path_)
# img = Image.fromarray(image.img_np.astype(np.uint8))
# img.show()

equalized_img, hist, equalized_hist = image.equalize(8) # 437l NIfiiL
B/ B 7 B/ Bk s B E T B
equalized_img = Image.fromarray(equalized_img.astype(np.uint8))

# equalized_img.show()

name_parts = path_.split('.")
name_parts[-2] += "_equalized"
new_file_name = '.'.join(name_parts)
image.save_equalized_img(new_file_name)
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equalized_img =
equalized_img =
Tlabel_image2.con
Tlabel_image2.ima

def medianfilter():
if path_ == "':
return
image = BmpData(
medianfiltered_i
medianfiltered_i
Image.fromarray(medi
# medianfiltered

name_parts = pat
name_parts[-2] +
new_file_name =

image.save_media

medianfiltered_i
* 0.8)))
medianfiltered_i
Tlabel_image2.con
label_image2.ima

def meanfilter():
if path_ == "':
return
image = BmpData(
meanfiltered_img
meanfiltered_img
# meanfiltered_i

name_parts = pat
name_parts[-2] +
new_file_name =

equalized_img.resize((int(256 * 0.8), int(256 * 0.8)))
ImageTk.PhotoImage(equalized_img)
fig(image=equalized_img)

ge = equalized_img # AbBELJSHE R

path_)

mg = image.medianfilter()

mg =
anfiltered_img.astype(np.uint8))
_img.show()

h_.split('.")
= "_medianfiltered"

.'.join(name_parts)
nfiltered_img(new_file_name)

mg = medianfiltered_img.resize((int(256 * 0.8), int(256

mg = ImageTk.PhotoImage(medianfiltered_img)
fig(image=medianfiltered_img)
ge = medianfiltered_img # AbHLjS M E 1 Eon

path_)

= image.meanfilter()

= Image.fromarray(meanfiltered_img.astype(np.uint8))
mg.show()

h_.split('.")
= "_meanfiltered"

.'.join(name_parts)

image.save_meanfiltered_img(new_file_name)

meanfiltered_img
0.8)))

meanfiltered_img

Tlabel_image2.con

= meanfiltered_img.resize((int(256 * 0.8), int(256 *

= ImageTk.PhotoImage(meanfiltered_img)
fig(image=meanfiltered_img)

Tabel_image2.image = meanfiltered_img # AbFEJS A& FT i SR

if _name__ == "_main__":
root = tkinter.Tk(Q

root.title('2128
width, height =
width_max, heigh

1280 MWL) # Frild
600, 400
t_max = root.maxsize()

s_center = "%dx%d+%d+%d' % (width, height, (width_max - width) / 2,
(height_max - height) / 2) # M4 uiii o deib b
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root.geometry(s_center)
root.resizable(width=False, height=False) # &IN5

1 = tkinter.Label(root, text='si—"', width=60, height=2, fg='black"',
font=C"/axMEE", 16), anchor=tkinter.CENTER)
1.pack()

label_imagel = tkinter.Label(root, width=int(256 * 0.8), height=int(256
* 0.8), bg="whitesmoke', anchor=tkinter.NE)

Tabel_imagel.pack()

label_imagel.place(x=45, y=70, width=int(256 * 0.8), height=int(256 *
0.8))

label_image2 = tkinter.Label(root, width=int(256 * 0.8), height=int(256
* 0.8), bg="whitesmoke', anchor=tkinter.NE)

label_image2.place(x=350, y=70, width=int(256 * 0.8), height=int(256 *
0.8))

# SURTEA]
Image_Input = tkinter.Button(root, text='Choose', command=choosepic)
Image_Input.place(x=50, y=300, width=90, height=30)

# EHJ7 B
Funl = tkinter.Button(root, text='HEJ 7K', command=equalize)
Funl.place(x=150, y=300, width=90, height=30)

# AR

Funl = tkinter.Button(root, text='r{EJE}; "', command=medianfilter) #
et R

Funl.place(x=250, y=300, width=90, height=30)

# WIEIEP

Fun2 = tkinter.Button(root, text='¥J{HJEH "', command=meanfilter) # ¥
Xof B 2

Fun2.place(x=350, y=300, width=90, height=30)

# B
Quit = tkinter.Button(root, text='Quit', command=sys.exit)
Quit.place(x=450, y=300, width=90, height=30)

end = tkinter.Label(root, text='21281280 M#MHL'"', fg="silver', font=("7ik
WAHER", 10))

end.place(x=215, y=360, width=200, height=20)

root.mainloop()
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