Haar Wavelet
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step 1, mean: 33, 32, 33, 32; diff: 31, -29, 27, -25
step 2, mean: 32.5, 32.5; diff: 0.5, 0.5
step 3, mean: 32.5; diff: 0

o thus the final result of Haar: 32.5, 0, 0.5, 0.5, 31, -29, 27, -25
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Code

import cv2
import numpy as np

def haar8(arr):
if arr.shape[0] != 8:
print('haar shape wrong?')
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return arr
# step 1
arrl = np.zeros(8)
arrl[0] = np.mean(arr[0:2])
arrl[1] = np.mean(arr[2:4])
arrl[2] = np.mean(arr[4:6])
arrl[3] = np.mean(arr[6:8])
arrl[4] = arr[0] - arrl[0]
arrl[5] = arr[2] - arri[1]
arril[6] = arr[4] - arrl[2]
arrl[7] = arr[6] - arri[3]
# step 2
arr2 = np.zeros(4)
arr2[0] = np.mean(arrl1[0:2])
arr2[1] = np.mean(arri[2:4])
arr2[2] = arrl[0] - arr2[0]
arr2[3] arri[2] - arr2[1]
# step 3
arr3 = np.zeros(8)
arr3[0] = np.mean(arr2[0:2])
arr3[1] = arr2[0] - arr3[0]
# concat result to arr3
arr3[2:4] = arr2[2:4]
arr3[4:8] = arri[4:8]
return arr3

def haar8_(arr):
if arr.shape[0] !'= 8:

print('haar shape wrong?')
return arr

arr.copy()

arr2 = arr.copy()

# restore arr2

arr2[0] = arr[0] + arr[1]

arr2[1] arr[0] - arr[1]

# restore arril

arrl[0] = arr2[0] + arr2[2]

arri[1] = arr2[0] arr2[2]

arri[2] = arr2[1] + arr2[3]

arrl[3] = arr2[1] arr2[3]

# restore origin

arr[0] arrl[0] + arri[4]

arr[1] = arrl1[0] - arri[4]

arr[2] = arrl[1] + arrl[5]

arr[3] = arri[1] - arri[5]

arr[4] = arrl[2] + arrl[6]

arr[5] = arri1[2] - arril[6]

arr[6] = arrl1[3] + arrl[7]

arr[7] = arrl1[3] - arri[7]

return arr

arrl

def trans8x8_0(img):
if img.shape[0] !'= 8 or img.shape[1] != 8:



print('transform size wrong?')
return img
# row trans
for i in range(8):
img[i] = haar8(img[i])
# col trans
for i in range(8):
img[:, i] = haar8(img[:, 1i])
return img

def trans8x8_1(img):

if img.shape[0] != 8 or img.shape[1l] !'= 8:
print('transform size wrong?')
return img

# col reconstruct

for i in range(8):
img[:, 1] = haar8_(img[:, 1i])

# row reconstruct

for i in range(8):
img[i] = haar8_(img[i])

return img

def transform(img, func):
if img.shape[0] % 8 != 0 or img.shape[1] % 8 != 0O:
print('img size wrong?')
return img
for i in range(0, img.shape[Q], 8):
for j in range(©, img.shape[1], 8):
img[i:i+8, j:j+8] = func(img[i:i+8, j:j+8])
return img

if __name__ == '__main__':
# print(haar8_(haar8(np.array([64,2,3,61,60,6,7,57]))))
img = cv2.imread('original.bmp') * 1.
delta = 5
print('perform haar transform encode')
for i in range(img.shape[-1] - 1, -1, -1):
img[..., i] = transform(img[..., 1], trans8x8_0)
print('perform haar transform compress')
img[(-delta <= img) & (img<= delta)] = 0
print('perform haar transform decode')
for i in range(img.shape[-1] - 1, -1, -1):
img[..., i] = transform(img[..., 1], trans8x8_1)
cv2.imwrite('transform.png', img)

Result

e origin figure
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e transformed figure (6§ = 5)

A DB EIH B AR 2



	Haar Wavelet
	小波变换
	哈尔小波变换
	Code
	Result


