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Description

Mitosis is a fundamental biological process that in-
volves the division of a single cell into two identical
daughter cells. It is an essential step in the formation,
growth, and repair of multicellular organisms. How-
ever, mitotic errors can lead to a variety of diseases,
including cancer. Therefore, the accurate detection
of mitosis is essential for both research and clinical
applications. In recent years, automated mitosis de-
tection methods have been developed to improve the
accuracy and efficiency of this process.

Manual mitosis detection is a labour-intensive and
time-consuming process that requires trained experts
to visually identify mitotic cells under a microscope.
This process involves examining large numbers of im-
ages to detect mitotic cells and counting the number
of mitotic events per unit area. However, the accuracy
of manual detection methods can be affected by ob-
server variability and human error, which can lead to
inconsistencies in results.

To overcome the limitations of manual detection
methods, researchers have developed automated mi-
tosis detection methods using image processing and
machine learning techniques. These methods use
computer algorithms to identify and classify mitotic
cells in digital images, eliminating the need for manu-
al inspection. Automated detection methods are more
accurate and efficient than manual methods, and can
analyze large numbers of images in a short amount
of time. The first step in automated mitosis detection
is the segmentation of individual cells in digital im-
ages. This involves separating the image into individ-
ual cells using image processing techniques, such as
thresholding and edge detection. Once the cells have
been segmented, the next step is to identify mitotic
cells within the segmented images.

Several machine learning algorithms have been de-
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veloped for mitosis detection, including Support Vec-
tor Machines (SVMs), random forests, and Convolu-
tional Neural Networks (CNNs). These algorithms
are trained on a large dataset of annotated images to
learn the characteristics of mitotic cells and differ-
entiate them from non-mitotic cells. SVMs are a type
of supervised learning algorithm that can be used to
classify images into mitotic and non-mitotic catego-
ries based on their features. SVMs use a kernel func-
tion to transform the input data into a higher-dimen-
sional space, where it is easier to separate the classes.
The algorithm then creates a boundary between the
classes that maximizes the margin, or distance, be-
tween them.

Random forests are another machine learning algo-
rithm that can be used for mitosis detection. Random
forests is an ensemble learning method that con -
sists of multiple decision trees. Each tree is trained on
a subset of the data and generates a prediction based
on its features. The final prediction is determined by
aggregating the predictions of all the trees in the for-
est. CNNs are a type of deep learning algorithm that
has shown promising results in mitosis detection.
CNNs use multiple layers of interconnected neurons
to extract features from images and classify them into
different categories. The algorithm learns to recog-
nize features in images through a process of training
on a large dataset of annotated images. The deeper
layers of the network learn more complex features,
while the final layer produces the classification out-
put.

Automated mitosis detection has several advantages
over manual detection methods. It eliminates the sub-
jective nature of manual detection, reduces the risk of
human error, and increases the speed and efficiency
of the process. Automated detection methods also
have the potential to analyze large amounts of data
and identify subtle changes in mitotic activity that
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may be missed by manual methods. However, there are
still some challenges associated with automated mito-
sis detection. One major challenge is the heterogeneity
of mitotic cells, which can make it difficult to accurately
classify them. Mitotic cells can vary in size, shape, and

orientation, and can exhibit a range of morphological
abnormalities. To overcome this challenge, researchers
are developing more advanced machine learning algo-
rithms that can account for the variability of mitotic
cells.
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