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PIL, Python Image Library

PILER— 1 EEaKEGRGIEGEEINIE =

Eap<1T FRUREDA ¢ pip install pillow

PIL Image
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In [64]: from PIL import Image
In [65]: import numpy as np
In [66]: im = np.array(Image.open("D:/pycodes/beijing.jpg"))

In [67]: print(im.shape, im.dtype)
(669, 1012, 3) uints
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In [81]: from PIL import Image
In [82]: import numpy as np
In [83]: a = np.array(Image.open("D:/pycodes/fcity.jpg"))

In [84]: print(a.shape, a.dtype)
(441, 634, 3) uint8

In [85]: b = [255, 255, 255] -a

In [86]: im = Image.fromarray(b.astype(’'uint8"))

In [87]: im.save("D:/pycodes/fcity2.jpg")
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: from PIL import Image
: import numpy as np
: a = np.array(Image.open("D:/pycodes/fcity.jpg").convert('L"))
: b =255 -a
= Image.fromarray(b.astype('uint8"))

im.save("D:/pycodes/fcity3.jpg")
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: from PIL import Image
: import numpy as np
: a = np.array(Image.open(”D:/pycodes/fcity.jpg").convert('L"))
(100/255)*a + 150 #[X/a/&f
= Image.fromarray(c.astype('uintg"))

im.save("D:/pycodes/fcityd.jpg")
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: from PIL import Image
: import numpy as np
1 a = np.array(Image.open("D:/pycodes/fcity.jpg").convert('L"))
: d = 255 * (a/255)%*2 #EZFF 5
= Image.fromarray(d.astype('uint8'))

: im.save("D:/pycodes/fcity5.jpg")




e AN

“BERIFRER” Lo

=004




S NES S




“BERIFEEER” LD

RAJLME

3

==p
REICIRER

HIE

W/,
7,
N/

=




“BIRRIFEIER " NS

from PIL import Image
import numpy as np

a = np.asarray(Image.open('D:/pycodes/beijing.jpg').convert('L"')).astype('float")

depth = 16. # (8-100)

grad = np.gradient(a) #MEEIRERHEE
grad_x, grad_y = grad # R BENEEEEE
grad_x grad_x*depth/106.

grad_y = grad_y*depth/166.

A = np.sgrt(grad_x**2 + grad_y*%2 + 1.)

uni_x = grad_x/A

uni_y = grad_y/A

uni_z = 1./A

vec_el = np.pi/2.2 # RIEMHRIARE, INEE
vec_az = np.pi/a. # IR AMNAE, INEE
dx = np.cos(vec_el)*np.cos(vec_az) #/EiEXTx EAIEMT
dy = np.cos(vec_el)*np.sin(vec_az) #7CiEXTy #HiaJI520
dz = np.sin(vec_el) #CIEXTz HhETRSIE

b = 255%(dx*uni_x + dy*uni_y + dz*uni_z) #7CIRI3—1k
b b.clip(©,255)

im = Image.fromarray(b.astype('uintg8')) # = EE
im.save('D: /pycodes/beijingHD.jpg")
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grad = np.gradient(a)

grad x, grad_y = grad
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np.cos(vec_el) MRSt E FAKREKE

vec_el = np.pi/f2.2
vec_az = np.pi/4.
np.cos(vec_el)*np.cos(vec_az)
np.cos(vec_el)*np.sin(vec_az)
np.sin(vec_el)

dx, dy, dzESBEXIx/y/z=75TaEm
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A = np.sqrt(grad_x**2 + grad_y**2 + 1.)
uni_x = grad_x/A

uni_y = grad_y/A

uni_z = 1./A

b = 255¥%(dx*uni_x + dy*uni_y + dz*uni_z)
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b = b.clip(®,255)
im = Image.fromarray(b.astype( uintg'))
im.save('./beijingHD.jpg")




