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% F Pillow

from PIL import Image
Image.open("my_handsome_photo.jpg"), & BAFE KB, BRTHR!
(

WRRERAM, BRTE! )

(image, data) = Image.open("my_handsome_photo.jpg"), ¥& B4R EK S0, BRTIR! "
image, data

pixels = list(image.getdata())

pixels

[(185, 40, 37),

(185, 40, 37),

(185, 40, 37),

(184, 39, 36),

(185, 40, 37),

(186, 41, 38),

(86, 52, 17),

(87, 53, 18),

(87, 53, 18),

(88, 54, 19),
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BATE RGBS 2 E I R 8 encodeDatalnlmage(), HABHNSE, 4512 FESEK E A X
ST EGFRA TR R REBATT U E:

def makelmageEven(image):

#R B —MNXPERFIER: [(rg,b.t).(rg.bt).. ]



pixels = list(image.getdata())

# BB AE RS (REERR REAL)

evenPixels = [(r>>1<<1,g>>1<<1,b>>1<<1,t>>1<<1) for [r,g,b,t] in pixels]
# QU — MR B F B A

evenlmage = Image.new(image.mode, image.size)

#1C LB RBNEE Bl A

evenlmage.putdata(evenPixels)

return evenlmage

ef encodeDatalnlmage(image, data):

R T R g BD 2 B A

# R RACE AL 0 KB A Bl

evenlmage = makelmageEven(image)

# R T LA R AR 74 BB B R — ) A e

binary = ".join(map(constLenBin, bytearray(data, 'utf-8')))

if len(binary) > len(image.getdata()) * 4:

# IR RS AR e, W RHE

raise Exception("Error: Can't encode more than" + len(evenlmage.getdata()) * 4 + " bits in this image. ")
# Rbinary i) — BE #7155 B 5 B mSE B R R

encodedPixels = [(r+int(binary[index*4+0]), g+int(binary[index*4+1]), b+int(binary[index*4+2]),
t+int(binary[index*4+3])) if index*4 < len(binary) else (r,g,b,t) for index,(r,g,b,t) in
enumerate(list(evenimage.getdata()))]

# AU B BRI E KA R

encodedlmage = Image.new(evenimage.mode, evenlmage.size)
# BN gt JE B

encodedlmage.putdata(encodedPixels)

return encodedimage

encodeDatalnimage(Image.open("my_handsome_photo.jpg"), & BASME KB, BT H! )

ValueError Traceback (most recent call last)
in ()
---> 1 encodeDatalnimage(Image.open("my_handsome_photo.jpg"), & B4FEK M, BRTR! )

in encodeDatalnimage(image, data)
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----> 6 evenlmage = makelmageEven(image) # 38 R KA S~ 0 KB F Bl 4
7

8 binary = ".join(map(constLenBin,bytearray(data, 'utf-8'))) # ¥ 7 B4 B ik i) 7 74F B 5% e R — B 775 BB
in makelmageEven(image)

6 pixels = list(image.getdata())

7 # BB A E B S(RER HRAL)

----> 8 evenPixels = [(r>>1<<1,g>>1<<1,b>>1<<1,t>>1<<1) for [r,g,b,] in pixels]
9 # A — A FEIR/N I B A Bl A

10 evenimage = Image.new(image.mode, image.size)

in (.0)

6 pixels = list(image.getdata())

7 # R A E B B(BRER B AL)

----> 8 evenPixels = [(>>1<<1,g>>1<<1,b>>1<<1,t>>1<<1) for [r,g,b,t] in pixels]
9 # A — MR FE RN B Bl A

10 evenimage = Image.new(image.mode, image.size)

ValueError: not enough values to unpack (expected 4, got 3)

Y AT R

(utf-8 miL i) s LA —ANHE o T 3N FET)

SR J& map(constLenBin,bytearray(data, ‘utf-8)) X+ #E 7 51+ B — MEMF constLenBin() &%k, H# k%
{BLFF B e 4 — ki) 7 75 R P 511

def constLenBin(int):

#EHbin()iR 5] 5 3 #7547 5 P E'0b, FREELANE O E B TR B K EAS
binary = "0"(8-(len(bin(int))-2))+bin(int).replace('0b',")

return binary

2.3.1. fgY

decodelmage() i [B] &l 7 fi# 85 J5 IR L 7, HEBZ— MR AN RS



def decodelmage(image):
pixels = list(image.getdata()) # KB B RFIE

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]) # HRHE Fr b BT B ARG RO H OB

# REBIEAUE LR T
locationDoubleNull = binary.find('0000000000000000")

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

data = binaryToString(binary[0:endIndex])

return data

str.find()

def binaryToString(binary):

index=10

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")

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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