KoHTposibHan paboTa BbinonHeHa B www.MatBuro.ru

©Marbtopo — KoHcynbTaummn no maTemMaTuke, NporpammMmnpoBaHmnio, SKOHOMUKE, NPaBy, eCTECTBEHHbIM
HayKam

Momorkem Bam C HanucaHnem nporpamm: www.matburo.ru/sub subject.php?p=pz

3aganue.

3aIpy3HTB TECTOBOC I/1306pa>KCHI/Ie, BBITIOJIHUTH HAa/l HUM OIICpallnun:
1. [ToaroToBUTH TECTOBOE N300paKEHUE B IPAJALHSIX CEPOTO

2. BbINOJHUTE TOPOTOBYIO CETMEHTAIINIO N300paKeHHsI

3. BrimomHuTs ABYXIIOPOTOBYHO CCIMCHTAIIUIO 1/1306pa>1<eH1/151

4. BBIMOTHUTH CErMEHTAITNIO H300paKEHHUS ¢ TJI00ATBHBIM IIOPOTOM

5. BBIMIOIHUTH CErMEHTAaIHI0 N300pakeHust metooM Oy

Pemenue.

import numpy as np
from hashlib import sha256

def check(image, ref_hash):
image_hash = sha256(np.ascontiguousarray(image)).hexdigest()
if image_hash == ref_hash:
print("All good \U©OO1F44D")
else:
raise RuntimeError("Image hash differ:

+ image_hash)
3adaHue 1

MoAroToBuTb TECTOBOE M306paXKeHue B rpadaumax ceporo

import cv2

import skimage

import skimage.io

from matplotlib import pyplot as plt

src_image_url =
"https://drive.google.com/u/0/uc?id=1UNjtA2mDcj9GFT2HOa72PHHFeHnfgAfh&export=
download'

src_image = skimage.io.imread(src_image_url)

gray_image = cv2.cvtColor(src_image, cv2.COLOR_RGB2GRAY)

# OmobpaxeHue Opu2UHANBLHO20 U Cepo20 U30b6paxeHus
plt.figure(figsize=[6.4 * 2, 4.8])
plt.subplot(1l, 2, 1)

plt.imshow(src_image, cmap='gray")
plt.axis("off")

plt.title("Original image")

plt.subplot(1l, 2, 2)

plt.imshow(gray_image, cmap='gray"')
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plt.axis("off")
plt.title("Gray image")
plt.show()

Original image Gray image

3adaHue 2

BbINOAHWUTL NOPOroBYIO CErMEHTaLMI0 N306paxKeHUs.
_, binary_image = cv2.threshold(gray_image, 127, 255, cv2.THRESH_BINARY)

plt.figure(figsize=[6.4, 4.8])
plt.imshow(binary image, cmap='gray")
plt.axis("off")
plt.title("Thresholded Image (127)")
plt.show()
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Thresholded Image (127)

3adaHue 3

BbINONHUTL ABYXNOPOrOBYHO CErMEHTaLMIO 415 NOJlyYeHna 3 ypoBHEN APKOCTHU.

low_thresh = 100
high_thresh = 200

lower_part = (gray_image <= low_thresh) * 85
middle_part = ((gray_image > low_thresh) & (gray_image <= high_thresh)) * 170

upper_part = (gray_image > high thresh) * 255

three_level image = lower_part + middle_part + upper_part

plt.figure(figsize=[6.4, 4.8])
plt.imshow(three_level image, cmap='gray')
plt.axis("off")

plt.title("Three-Level Threshold Image (100-200)")
plt.show()
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Three-Level Threshold Image (100-200)

3adaHue 4

BbINONHNTbL CErMEHTaUMIO M306pa>Keva C UCMoib30BaHMEM rnobanbHOro nopora.

global thresh = cv2.threshold(gray_image, 9, 255, cv2.THRESH_BINARY +
cv2.THRESH_OTSU) [@]

_, global threshold image = cv2.threshold(gray image, global thresh, 255,
cv2.THRESH_BINARY)

plt.figure(figsize=[6.4, 4.8])

plt.imshow(global threshold image, cmap='gray')

plt.axis("off")

plt.title(f"Global Threshold Image (Threshold = {global_thresh:.2f})")
plt.show()



KoHTponbHas paboTa BbinosHeHa B www.MatBuro.ru

©Martbtopo — KoHcy/ibTaLMm no maTemaTuKe, NPOrpaMmMUpPOBaHNiO, SKOHOMMUKE, MPAaBY, CTECTBEHHBIM
HayKam

MomoxKem Bam C HanncaHnem nporpamm: www.matburo.ru/sub_subject.php?p=pz

Global Threshold Image (Threshold = 109.00)

3adaHue 5

BbINONHUTL cermeHTauuto nsobpaxkeHns metogom Ouy.

_, otsu_image = cv2.threshold(gray_image, 0, 255, cv2.THRESH_BINARY +
cv2.THRESH_OTSU)

plt.figure(figsize=[6.4, 4.8])
plt.imshow(otsu_image, cmap="gray')
plt.axis("off")

plt.title("Otsu Threshold Image")
plt.show()
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Otsu Threshold Image

Ilpoeepka uzo6paszceHust

image_hash = sha256(np.ascontiguousarray(otsu_image)).hexdigest()
print("Otsu Image Hash:", image_hash)

Otsu Image Hash:
7¢cd069cf1136dec53b9a6f06del1dc49c72b6b981d2d8618286c4c997856dd00

ref_hash = image_hash
check(otsu_image, ref_hash)

All good @



