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from PIL import Image

def makelmageEven(image):

pixels = list(image.getdata()) # 52— NMXFEMFIE:  [(r,g,0,1),(r,g,0,0)...]

evenPixels = [(r>>1<<1,g>>1<<1,b>>1<<1,t>>1<<1) for [r,g,b,t] in pixels] # 5 XA (& A 18 H (BEIE R BRI AL)
evenlmage = Image.new(image.mode, image.size) # £ —AMHE R K/ EI B A Bl A
evenlmage.putdata(evenPixels) # & L 118 2 2 & F B 4

return evenlmage
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def constLenBin(int):

binary = "0"*(8-(len(bin(int))-2))+bin(int).replace('0b',") # 2 bin() iR [B] i — 3k H 2 RF & ) '0b', FFTE A B 4b
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return binary

def encodeDatalnimage(image, data):

evenlmage = makelmageEven(image) # k8 & KA 268 0 KB F Bl A&

binary = ".join(map(constLenBin,bytearray(data, 'utf-8'))) # ¥ 75 45k e 5 i 72 45 5 5 e i — it ) 2 44
if len(binary) > len(image.getdata()) * 4: # R A REmID T HIE, WHERE

raise Exception("Error: Can't encode more than " + len(evenimage.getdata()) * 4 + " bits in this image. ")
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encodedPixels =
[(r+int(binary[index4+0]),g+int(binary[index4+1]),b+int(binary[index4+2]),t+int(binary[index4+3])) if index*4 <
len(binary) else (r,g,b,t) for index,(r,g,b,t) in enumerate(list(evenimage.getdata()))] # ¥ binary & ) — 3 &+ 5%
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encodedlimage = Image.new(evenimage.mode, evenlmage.size) # &% & A AE IS G B &
encodedlmage.putdata(encodedPixels) # ¥ N4 5 J& i %4
return encodedlmage
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def binaryToString(binary):

index=0

string =[]

rec = lambda x, i: X[2:8] + (rec(x[8:], i-1) ifi > 1 else ") if x else "

# rec = lambda X, i: x and (x[2:8] + (i > 1 and rec(X[8:], i-1) or ")) or "
fun = lambda x, i: X[i+1:8] + rec(x[8:], i-1)

while index + 1 < len(binary):

chartype = binary[index].index('0') # FZRAT G FHH, —NFHHERFESHFENO
length = chartype*8 if chartype else 8
string.append(chr(int(fun(binary[index:index+length],chartype),2)))
index += length

return ".join(string)
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def decodelmage(image):
pixels = list(image.getdata()) # KB EEFIF

binary = "join([str(int(r>>1<<1!=r))+str(int(g>>1<<1!=g))+str(int(b>>1<<1!=b))+str(int(t>>1<<1!=t)) for (r,g,b,t)
in pixels]) # R HUE f o BT AR A UL 5 I B0

# KRB FHR BRI R E
locationDoubleNull = binary.find('0000000000000000")

endIndex = locationDoubleNull+(8-(locationDoubleNull % 8)) if locationDoubleNull%8 != 0 else
locationDoubleNull



data = binaryToString(binary[0:endIndex])
return data

encodeDatalnimage(Image.open("coffee.png"), 'Rt 5, Hello world!").save('encodelmage.png')

print(decodelmage(Image.open("encodelmage.png")))
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