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1. BAEZRS: Windows 11
2. JF&k##%: Lenovo Legion R9000P2021H

3. JFKF4E: PyCharm 2023. 1

P, sSclERREIER BE. AR, HEF):
(—) PR

import numpy as np
from PIL import Image

GeneticAlgorithm:
def __init__(self, image, population_size):

self.image = image #
self.population_size = population_size #
self.gene_length = 8 #

self.chromosomes = np.random.randint(e

r
o

6, self.population_size, dtype=np.uint8) #

self.selection_rate = @
self.strong_rate = 8.2
self.mutation_rate = 8.

oo

85 #

return 0TSU().otsu(self.image, threshold)

def select_parents(self):

fitness = [(self.evaluate_fitness(chromosome), chromosome) for chromosome in self.chromosomes]

sorted_fitness = sorted(fitness, reverse=True

parents = [sorted_fitness[il[1] for i in range(int(len(sorted_fitness) * self.strong_rate)

parents += [chromosome[1] for chromosome in sorted_fitness[int(len(sorted_fitness) * self.strong_rate):] if np.random.random() < self.selection_rate]
return parents

def crossover(self, parents):

children = []
child_count = len(self.chromosomes) - len(parents)
while len(children) < child_count:
father, mother = np.random.choice(parents, size=2, replace=False)
position = np.random.randint(8, self.gene_length)
mask = (1 << position) - 1
child = (father & mask) | (mother & ~mask)
children = np.append(children, child)

£

def mutate(self):

for 1 in range(len(self.chromosomes)):
if np.random.random() < self.mutation_rate:
Jj = np.random.randint(0, self.gene_length)

self.chromosomes[i] *= (1 << j)

evolve(self):

parents = self.select_parents()
self.crossover(parents)
self.mutate()
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5 def get_best_threshold(self):
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sorted_fitness = sorted(fitness, reverse=True)
=] return sorted_fitness[8][1]
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o def otsu(self, image
# SHOTSUHL

image = np.asarray(image).T

size = image.shapel[@] * image.shapel[1]

bin_image = image < threshold

summ = np.sum(image)

we = np.sum(bin_image)

sum@ = np.sum(bin_image * image)

wl = size - w8

if wl == @:

return B8

suml = summ - sum@

meand@ = sum@ / wo

meanl = suml / wl

fit = wl / size * wl / size * (mean@ - meanl) #* 2

threshold):

T return fit
1408
—def apply_threshold_and_display(threshold, image):
# il 1%
temp = np.asarray(image)

print(" i EEER A : ")

print(temp)

array = np.where(temp < threshold, 8, 255).reshape(-1)
image.putdata(array)

image.show()

(&] image.save('output.jpg')

14EE

Ddef main():

file_path = 'example.jpg’
image = Image.open(file_path)
image.show()

gray_image = image.convert('L")
ga = GeneticAlgorithm(gray_image, 16)

=] for iteration in range(268):
ga.evolve()
if (iteration + 1) % 10 == B: # @10

A print(f"i&f% {iteration + 1}: {ga.chromosomes}")

best_threshold = ga.get_best_threshold()
print("R{iifiE:", best_threshold)

= apply_threshold_and_display(best_threshold, gray_image)

if __name__ == " main__":
main()

fitness = [(self.evaluate_fitness(chromosome), chromosome) for chromosome in self.chromosomes]
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(1) #BEFEIS (GeneticAlgorithm):

@© wigath: i init J7Ek, VISAHEME SRR R, AR RN Gt iR
B, Getafibintl. e, REER, LREE,

@ EREVEAY (evaluate fitness): I OTSU Hidhd Yot A AT I IR VEAY WA Ytk i
PR ML RCR

@ BEFEAR (select_parents): ARYEIE LR SARGLufhe, — 555K G LI ) e s,
5y DA MR R 1 R M R 55 1) e A

@ %X (crossover): I A SERAEA BT — R YL fh, B INIS AL S 2R

® A5 (mutate): X GLOAHITRFERIE, SIABNLE, RIBEMERZTRER R

© #EE (evolve): MIEILFERAN. A2 SRR A4, SRR SEARF5 A9 TT 15 AL

@ IRIEAEBIME (get_best_threshold): A e 2 T o 3R R 4 fie 55 1) G Cu AR A Dy B A )
1.

(2) OTSU 2 (OTSU):

OTSU 5% (otsu): FRIEHNEUGARE, SZEBL OTSU Sk @& M TAl, T idfe 5k
HH P G (A N B P A

(3) MiFHBMEIF SR (apply threshold and display):

JSZFHBRME (apply_threshold and_ display): HR ¥ s RS UG HEAT —fEAL, I EaR b2 5 1)
K.

(4) F R (main):

@ WA GRS S FTHFERIGSCr:, A IO IREEIE, IFIIR IS (L VAR 5

@ BUEFIEIENA: BARBETIE, 5 10 K — X ROREE, M AR L
B AR

@) FREUBAEMIE: FRENEG I AL S A I 1 d5e BRI

@ NSRBI R RS S R BE BUREAT AL B, JF R a3 5 1 B

HRLX A AL L SEL, IR B &R SN, B T BRI A RCR, (AR SAE
REWS BB TR B AERE, B DRI T BB R i E .




