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python:

from PIL importimagefrom skimage importcolorimportnumpy as npimportmatplotlib.pyplot as pltimportmath
img=np.array(Image.open(‘1539.jpg’))

mark=np.array(Image.open(‘ctf.png"))

rows,cols,dims=mark.shapefor i inrange(0,dims):for j in range(0,rows*2):for k in range(0,cols*2):

img[j,k,i]=img][j,k,i]&252
for i inrange(0,dims):for j inrange(0,rows):for k inrange(0,cols):

img[2%j,2*k,i]=img[2%],2*k,i]+(mark[j,k,i|&192)//64img[2*],2*k+1,i]=img[2*],2*k+1,i]+
(mark]j,k,i]&48)//16img[2*]+1,2*k,i]=img[2*j+1,2*K,i]+(mark][j,k,i1&12)//4img[2*]+1,2*k+1,i]=img[2*]+1,2*k+1,i]+
(mark[j,k,i]&3)

img=Image.fromarray(img)

img.save(‘C:\1539_with_ctf.png’)
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python:

from PIL importimagefrom skimage importcolorimportnumpy as npimportmatplotlib.pyplot as pltimportmath

imgwmark=np.array(Image.open(‘1539_with_ctf.png‘))
result=imgwmark

rows,cols,dims=imgwmark.shape

rows=rows//2cols=cols//2

for i inrange(0,dims):for j in range(0,rows*2):for k in range(0,cols*2):
imgwmark(j,k,i]=imgwmark[j,k,i]&3

for i inrange(0,dims):for j inrange(0,rows):for k inrange(0,cols):

result]j,k,i]=imgwmark[2%],2*k,i]*64+imgwmark[2*],2*k+1,i]“16
+imgwmark[2*j+1,2*k,i]*4+imgwmark[2*j+1,2*k+1,i]
mark_get=Image.fromarray(result)
mark_get.save(‘mark_get.png’)
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