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This study proposes a new method for analyzing images
of ship wakes as knots. At first, | established the
Python-based coding to get information from an image
of a ship wake. The given coding in this manuscript is
used to process the image of the ship wake and make

it more distinct from other parts. Secondly, | explained
the process of extracting mathematical information
from the image. The information referred to the braid
form was successfully obtained from the image of the ship
wake. Consequently, | demonstrated to represent the
image as the braid word in the braid group and how to
analyzing the braid word by using invariants in knot theory.

SHA1 0| B2 (Ship Wake), 00| 2| 2{2|(Image Processing),
MOY 12 Z(MOY Graph),22{|0| = &EH{(Braid Form),
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Fig. 1. Ship wake[2]
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import numpy as np

import matplotlib.pyplot as plt
import matplotlib.image as mpimg
from skimage.feature import canny
from skimage.color import rgb2gray
from PIL import Image

image_path = “/content/5.jpg"
image = mpimg.imread (image_path)

gray_image = np.dot(imagel..., :3], [0.2989, 0.5870,
0.1140])

edges = canny(gray_image, sigma=2.0)

fig, ax = plt.subplots()

ax.imshow(image)

ax.imshow(edges, cmap="gray’, alpha=0.5)

plt.show()

combined_image = np.where(edges..., None], 0,
image)

result_path = "5_canny.jpg”
result_image =
Image.fromarray (np.uint8(combined_image) )

result_image.save(result_path)

pix1 = 255 - combined_image
result_path_reversed = "5_canny_reversed.jpg”

result_image_reversed =
Image.fromarray (np.uint8(pix1))
result_image_reversed.save (result_path_reversed)

plt.imshow(pix1, cmap="gray”)

plt.show()
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Fig. 2. The image from Python
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Fig. 3. Extracting required image
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Fig. 4. The example of the MOY-graph[3]
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