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ABSTRACT

Prostate cancer is the most common type of malignant cancer among men and
is known as one of the leading causes of cancer mortality in men. The difficulty of diagnostic procedures
such as tumor biopsy has made new diagnostic methods, such as magnetic resonance imaging (MRI), to
be one of the research priorities for prostate cancer in recent years. The aim of this study is to develop an
automated system capable of accurately diagnosing prostate cancer from MRI images.

In this applied descriptive study, a four-step method was used for diagnosing
prostate cancer with MRI technique. In the first step, the effect of noise was reduced by using the
discrete two-dimensional wavelet transform and histogram equalization. In the second step, the black-
hole optimization algorithm was used for the segmentation of the input image based on the multilevel
threshold technique. In this way, the tumor suspicious areas can be identified on the image. In the third
step, the features of each target area were extracted. In the final step, a combination of three machine
learning algorithms, including artificial neural network, decision tree, and support vector machine, was
used to diagnose prostate cancer. The effectiveness of the proposed method was evaluated from various
aspects and its performance was compared with other machine learning models.

[{EETE The proposed method had an accuracy of 99%, sensitivity of 0.98, precision and specificity of 1 in
diagnosing prostate cancer with MRl method.

[@TEIER The proposed ensemble method using a combination of image processing, optimization, and
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Extended Abstract

Introduction

rostate cancer is the main cause of death

in men in developed countries such that in

2018, more than 9% of cancer deaths were

related to this type. In the last decade, the

diagnosis of this cancer is made by the

prostate-specific antigen test, which has re-
duced the incidence of malignant prostate and the related
death rate. However, in this method, it is not possible to
measure the severity of the disease; as a result, physicians
have to use more intensive treatments to ensure the treat-
ment of the disease, which can cause subsequent prob-
lems in patients. To solve these problems, the magnetic
resonance imaging (MRI) technique have been used to
diagnose prostate cancer. By providing an image of the
tumor condition in patients, this technique enables the
diagnosis of the disease severity. However, interpreting
multiparametric MRI images to identify prostate cancer
can be challenging. To accurately interpret these images,
one should first identify the tumor region in the images
and then determine the presence of the disease and its se-
verity based on characteristics such as the tumor size and
its condition. Since this process requires high accuracy in
measurement and diagnosis, and the possible errors of hu-
man factors can have a significant impact on the diagnosis
result, the use of artificial intelligence and machine learn-
ing processes can facilitate and increase the accuracy of
disease diagnosis. The aim of this study is to develop an
automated system capable of accurately diagnosing pros-
tate cancer from MRI images.

Methods

In this applied-descriptive study, a four-step method was
used to diagnose prostate cancer using MRI images. In the
first step, the effect of noise was reduced by using discrete
two-dimensional wavelet analysis and histogram equaliza-
tion. In the second step, the black-hole optimization algo-
rithm was used to segment the image based on the multi-lev-
el thresholding technique to break down the pre-processed
image into a set of regions that can be used to determine
whether a person is healthy or suffers from prostate cancer.
The black-hole optimization algorithm can be used to deter-
mine the optimal thresholds for image segmentation. Each
solution in this algorithm specifies the image segmentation
thresholds. In this way, the suspicious regions of the tumor
are identified on the image. In the third step, the characteris-
tics of each target region were extracted. The set of features
describing each target region in the proposed method are the
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gray-level co-occurrence matrix features, the shape-related
features (gravity center and the deviation angle), and mor-
phological characteristics. In the last step, the technique of
aggregation and a combination of classification algorithms
were used to diagnose prostate cancer. In prediction models
based on aggregation, several classification algorithms based
on machine learning processes are used simultaneously, and
the process of training and testing (using the same data) are
done for these models. Finally, by voting for the outputs of
these algorithms, the final output was determined. The pur-
pose of the aggregation technique is to reduce the error in de-
tecting the target parameter (presence of tumor) compared to
when each learning algorithm is used separately. To evaluate
the effectiveness of the proposed method in prostate cancer
diagnosis, the ProstateX database and MATLAB software,
version 2016 were used. The tests run on a desktop computer
with Windows 10, 64-bit operating system, Intel i7 proces-
sor (3.2 GHz), and RAM 16 GB. The effectiveness of the
proposed method was evaluated in terms of accuracy, sen-
sitivity, specificity, and precision, and its performance was
compared with other learning algorithms.

Results

Based on the obtained results, the proposed method
achieved a higher diagnosis accuracy than the other
learning algorithms. These results confirm that by using
ensemble learning algorithms, the accuracy of prostate
cancer diagnosis by MRI images can be increased by at
least 1.5% compared to other learning algorithms. The
proposed method can diagnose prostate cancer through
MRI images with an accuracy of 99%.

Conclusion

In this paper, a new method to diagnose prostate cancer
by MRI images was presented. In the proposed method,
a combination of image processing techniques, optimiza-
tion method, and machine learning algorithms were used
to achieve this goal. The proposed ensemble method used
the combination of image processing, optimization, and-
machine learning techniques to diagnose prostate cancer.
The proposed method has an accuracy of 99% in diagnos-
ing prostate cancer.
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3. Histogram Matching (HE)
4. Unsharping
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