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o fHF PIL FERIRHE, M4 pip install pillow #4T FEREDAT
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o TERRE KRR BRI RE — N TR, WTRESAKIE S
WA RER R T

o ARAABBEN. RGB BEKINF, JERRKIATERMEIM if HBHKRLT
T B BSORR T AME R R BEALECH: AR B — A8 17 i

o A A M BB E LTI, ARAT AR NS B R 2 B0 LA AR NS R
7 152 B B A 388 28 495 SRS 25 B 45 SRR BT 48 S8 AT I ]

o FH—THENUNPRENEANMEARRECERN, SILRMREXERREK, RIEETIFLRAS—T
ARRBECT LstBit Ml StringtoBin MM, /FEAIARFEHREEEH T HEZRELRAT

o EEUEE MIMRGBEE: im.getpixel((w,h))
BANBEAKRGBIEE: im.putpixel((w,h),(R_bit,G _bit,B bit))
{##EE . im.save(new_path)
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# ADINTEFM
from PIL import Image

CSDMN @ AR M

import re

def LstBit(source, target):
T B R — AL
replace_reg = re.compile(r'[1]|0]%") # JLH —WH#IRE—1
return replace_reg.sub(target, source)

def StringtoBin(string):
B = i I Y 4 VA S VA
return ''.join(bin(ord(c)).replace('@b', '').rjust(8, '@') for c in string)

def encode(path, new_path, data):

LSBHn#

path: JRE#HE

new_path: NIN% )5 &k %R
data: NREINEWEE

# . EX

data = StringtoBin(data)
im = Image.open(path)
width = im.size[0] # #/&
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IICJ.SIIL = lm.>1cE] 1] H#+ AR
count = @
if width * height * 3 < len(data):
print ("H@EidK")
return
# BT RER
for w in range(width):
for h in range(height):
# KREER
pixel = im.getpixel((w, h))
# R=1EEE (+H#))

R = pixel[@]
G = pixel[1]
B = pixel[2]
# R A

R_bit = bin(R).replace("ob", "")

G_bit = bin(G).replace("eb", "")

B_bit = bin(B).replace("ob", "")

# HEREEII RN AL

R_bit = LstBit(R_bit, data[count])

count += 1

if count == len(data): # ZZEHHE
break

# GBI AR FFEHE

G_bit = LstBit(G_bit, data[count])

count += 1

if count == len(data): # ZEZEHHEN
break

# BT AR FFEHE

B_bit = LstBit(R_bit, data[count])

count += 1

if count == len(data): # FETH#EH
break

#

R_bit = int(R_bit, 2)

G bit = int(G_bit, 2)

B_bit = int(B_bit, 2)

# GEIRFR

im.putpixel((w, h), (R_bit, G_bit, B_bit))

if count == len(data): # ZZEHHEN
break

im.save(new_path)

def decode(path):
LSBf##
path: T E AR 1 & fr Bg 12
data_bit = ""
im = Image.open(path)
width = im.size[0] # #HZ
height = im.size[1] # &E&
count = @
# WA PTERZE S
for w in range(width):
for h in range(height):
# FKRERFR
pixel = im.getpixel((w, h))
# R=FEE (FHR)



pixel[Q]

pixel[1]

pixel[2]

R =

R_bit = bin(R).replace("eb", "")
G_bit = bin(G).replace("eb", "")
B_bit = bin(B).replace("eb", "")
# TERGBIEE [ F 17 R #

data_bit += R_bit[-1:]

data_bit += G_bit[-1:]

data_bit += B_bit[-1:]

¥ W o =
1}

# ZHHEFER
data = ""
i=20

try: #ERRSHIIRE, —IREBFHIZR
while i <= len(data_bit): # #K4S
data += chr(int(data_bit[i:i + 8],2))
i+=38
except:
return data
return data
if _name__ == "_main__ ":
encode("data/new.png", "data/newl.png", "hello world")
print(decode("data/newl.png"))
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# DINLEFM

from PIL import Image
import re

import random

def LstBit(source,target):
" EBRRE—LEEE
replace_reg = re.compile(r'[1|0]$%") #/LE —#&RE
return replace_reg.sub(target,source)

def StringtoBin(string):
B R e A v N2 2 VA kT VA
return ''.join(bin(ord(c)).replace('@b',"").rjust(8,'0"') for c in string)

def encode(path,new_path,data):
LSBANZ
path: JRE®EZE
new_path: NN Js & H#E
data: NREEMEKEIE
#BIEM S EX
data = StringtoBin(data)
im = Image.open(path)
width = im.size[0] ##HE
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def

neignt = 1m.size| 1| #/7;/R
count = @
if width*height<len(data):
print ("FdEEK")
return
#8J BHPTE RF A
for w in range(width):
for h in range(height):

#RBRF T
pixel = im.getpixel((w,h))
#R=1EEE (1))

R = pixel[@]
G = pixel[1]
B = pixel[2]

# A

R_bit = bin(R).replace("ob","")

G_bit = bin(G).replace("0b","")

B_bit = bin(B).replace("0b","")

#REDLLE IR — I IEE AN = i)

choose = random.randint(@,2)

if choose==0:  #ZRIFEHIFK I FZHHE
R_bit = LstBit(R_bit,data[count])
count += 1
if count==len(data): #Z TN

break

elif choose==1: #ZGEHEFIFKNMNIFLHE
G_bit = LstBit(G_bit,data[count])
count += 1
if count==len(data): #FZZHHEH

break

elif choose==2: ##BIEEFIFKN 7L
B_bit = LstBit(R_bit,data[count])
count += 1
if count==len(data): #ZTH#EH

break
# A A
R_bit = int(R_bit,2)
G_bit = int(G_bit,2)
B_bit = int(B_bit,2)
# G R F R

im.putpixel((w,h),(R_bit,G _bit,B_bit))

if count==len(data): #FT#EN
break
im.save(new_path)

decode(path):
LSBf#, FEHLEL
path: 7 ZMEH K E F HE
data_bit = ""
im = Image.open(path)
width = im.size[0] ##f&
height = im.size[1] #&/&
count = 0@
# 7 F P R R
for w in range(width):
for h in range(height):
HIERBRFER
pixel = im.getpixel((w,h))



#IK=IEE A (D

R = pixel[@]
G = pixel[1]
B = pixel[2]

# I
R_bit = bin(R).replace("ob","")
G_bit = bin(G).replace("ob","")
B_bit = bin(B).replace("eb","")
# REB LR — 18 R L — )
choose = random.randint(@,2)
if choose==0:  #ZFRMFEE N FEEREH
data_bit += R_bit[-1:]
elif choose==1: #7EGIHEHIFELREH
data_bit += G_bit[-1:]
elif choose==2: #7ZEBIHEHIFEELREH
data_bit += B_bit[-1:]
# AR
try: #ERRSHIIRE, —REH TSR
while i <= len(data_bit): # #K*48
data += chr(int(data_bit[i:i + 8],2))
i+=8
except:
return data
return data
if _ name_ =='__main__':
random.seed(17)
## encode("pic.png", "new.png", "smal L fox2345")
print(decode("new.png"))

U, Bt

from PIL import Image

import math

import operator

from functools import reduce

def image_contrast(imgl, img2):

imagel = Image.open(imgl)
image2 = Image.open(img2)
hl = imagel.histogram()

h2

image2.histogram()

result = math.sqrt(reduce(operator.add, list(map(lambda a,b: (a-b)**2, hl, h2)))/len(hl) )
return result

if _name__ == '_main__"':
imgl = "pic.png" # FEEEHEEE
img2 = "new.png"

result = image_contrast(imgl,img2)
print(result)
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