International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 2s, 2025
https://theaspd.com/index.php

Machine Learning-Based Classification Of Medical Images

Ashu Nayak', Harish Jaiswal’, Nikhil Singh’

'Assistant Professor, Department of CS & IT, Kalinga University, Raipur, India.
ku.ashunayak@kalingauniversity.ac.in, 0009-0002-8371-7324

‘Assistant  Professor, Department of Pharmacy, Kalinga  University, Raipur, India.
ku.harishjaiswal@kalingauniversity.ac.in, 0009-0000-8183-4944

‘Assistant  Professor, New Delhi Institute of Management, New Delhi, India., E-mail:
nikhil@ndimdelhi.org, https://orcid.org/0009-0002-7051-7569

Abstract

For an accurate diagnosis, it is necessary to track both follicular development and follicle development brought on by
hormonal stimuli. Infertility therapies also need the detection of ovarian cysts and polycysts in the ovaries in addition
to the identification of follicular development. In any event, the diagnosis of a follicle or cyst is determined based on
its size, shape, and number, which is crucial when treating infertility. It is time-consuming and unreliable to manually
analyze and interpret ovarian ultrasound pictures. Furthermore, the skill of the physician doing the scan has a
significant impact on both quality and interpretation. However, only multispecialty hospitals have this kind of
knowledge. To get professional advice, people from rural areas must travel to urban areas. Inaccurate opinions and
misinterpretations are more likely to result from inter-observer variation and the likelihood of a false diagnosis.
Therefore, automatic ovarian follicle and follicular cyst recognition helps the radiologist make a good judgment about
the follicle's appearance based on visual examination of ultrasound pictures. In addition to detection, ovarian image
categorization is an essential component of infertility therapy. The medical professional's ability to classify the ovary
as normal, polycystic, or cystic is essential for diagnosis and treatment. The distinction between an ovarian cyst and
a normal ovarian follicle is always unclear when interpreting images. If an ovarian cyst is not identified in a timely
manner, it may result in ovarian cancer. Likewise, women with polycystic ovaries may experience severe infertility.
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1. INTRODUCTION

"A state of complete physical, mental, and social well-being and not merely the absence of disease or
infirmity" is how the World Health Organization (WHO) defines health. A woman's health directly
affects her children, family, and the communities in which she lives. Our contemporary world's health
and well-being are influenced by the health of women and girls [1]. Women's health is a branch of
medicine that focuses on identifying and treating illnesses and ailments that affect a woman's physical
and mental health. Protecting and preventing infections, injuries, and long-term health problems is
crucial for women's reproductive health. Hormonal imbalance, infertility, breast cancer, irregular
menstruation, ovarian cysts, and polycystic ovarian syndrome (PCOS) are among the prevalent medical
conditions that women encounter [2]. To identify these health problems in women, a variety of medical
diagnostic techniques are available [9]. While pelvic ultrasonography is frequently used to diagnose issues
related to women's reproductive health, mammography is frequently used to diagnose breast cancer.
Three techniques, including transabdominal, transvaginal, and transrectal, are used to do pelvic
ultrasonography. The female reproductive organs can be imaged using both transvaginal and
transabdominal methods. Because transabdominal ultrasonography must pass through the abdominal
wall and subcutaneous tissues, the quality of the resulting image is reduced, making it less desirable. As a
result, it doesn't offer additional diagnostic details about the scanned anatomical structure [3]. However,
compared to transabdominal ultrasound, transvaginal ultrasound provides more precise diagnostic
information, which is why it is highly recommended. This study investigates the potential, difficulties,
and suggestions for additional research in the healthcare industry as it looks at the importance of Al-
related technologies, specifically ML and/or DL approaches, in the processing of biological or medical
pictures. The emphasis will be on machine learning techniques that can be used for medical picture
classification [3]. The development of machine learning in medical imaging not only demonstrates its
potential but also emphasizes how vital it is to accomplishing the more general objectives established by
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the pioneers of artificial intelligence in a number of medical domains [4]. Because of the combination of
clinical methodology, technological breakthroughs, and the comprehensive vision of artificial
intelligence, the use of machine learning techniques is positioned as a transformative factor for gaining
unsurpassed diagnostic accuracy and efficiency in healthcare. [13].

2. REVIEW OF LITERATURE

In addition to its high cost, CT and MRI each have significant drawbacks, such as radiation emission and
contrast injection, respectively. The literature mentioned above makes it clear that CT and MRI are only
recommended when the advantages outweigh the hazards. Additionally, they are only recommended for
tumor localization and differentiation; they are not recommended for initial assessment [14]. The first
and most important diagnostic option for ovarian follicle/cyst detection is transvaginal ultrasonography.
CT or MRI is preferred only in cases where the ultrasound results are unclear or where lesion differential
identification and tumor staging are necessary [5]. It follows that ultrasound is always the best and most
primary imaging modality for evaluating the female pelvis, including imaging of the ovaries, fallopian
tubes, uterus, and bladder. The diagnosis of ovulatory diseases using ovarian ultrasound imaging is the
main goal of the current investigation. In order to guarantee that the ultrasonic images are fully denoised
and hence preserve the image information, speckle reduction employing the wavelet transform was carried
out [11]. In order to reduce the speckle noise in medical ultrasound images, contourlet transform was
used. The contourlet transform assisted in shielding the wavefronts and eliminating speckle noise.
Performance metrics such as geometric, speckle reducing anisotropic diffusion, median, hybrid median,
and non-local means filters were compared between root filters. In terms of speckle reduction, anisotropic
diffusion filters and non-local means filters performed better than the others. The modified total
variation approach reduces speckle noise in ultrasound imaging of polycystic ovaries. Here, the image's
intensity variation is decreased, smoothing out similar areas while keeping the edges intact. Furthermore,
it is believed that medical photographs are the primary source of vital information needed to identify
illnesses [6].

3. MATERIALS AND METHODS

It is necessary to create a predictive modeling technique that can recognize the unique characteristics of
ovarian pictures and aid in image analysis. This makes it difficult to find the pattern or extract particular
features for image analysis, which emphasizes pattern recognition and image analysis. Machine learning
techniques are commonly utilized in image processing for undersea, medical, and satellite images.
Significant progress has been made in identifying significant features in medical photographs, particularly
in the identification and categorization of anomalies, thanks to machine learning and pattern recognition.
When creating machine learning algorithms, choosing features, designing the network or model, and
adjusting the network's parameters are difficult jobs. They are essential in producing the right choice for
a certain set of characteristics, enhancing the system's precision and resilience. [7].

l

CAdaptive NMaedian Filter)

l

- CL T
- o

|- FHaralick
- <CLBP

l

(PSO-DEFS)

l

CBinary RVAL)
1
‘ | i

| NNl Absnrorinnl

Figure 1: Proposed flow A

1039


https://theaspd.com/index.php

International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 2s, 2025
https://theaspd.com/index.php

Machine learning techniques used in computer-aided diagnosis (CAD) will undoubtedly aid in automated
early detection and categorization, preventing hallucination [12]. It assists the doctor in improving his
diagnostic judgment about image interpretation and moving forward with the proper course of treatment
[15]. Therefore, the creation of an intelligent automated algorithm that can detect and classify ovarian
follicles and cysts and act as a decision support system is desperately needed [8].

4. RESULT AND DISCUSSION

Another ovulatory condition that contributes to female infertility is ovarian cysts. They are generally
benign and more prevalent throughout the reproductive years. Postmenopausal women and women
approaching menopause may have an increase in the malignancy of ovarian cysts in the reproductive age
range.
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Figure 2: Histogram of an Image

However, it is mostly preferred for women in the reproductive age range to avoid needless surgery to
address the cysts in order to prevent subsequent fertility complications (Alka et al., 2004). It is also
thought that inclusion cysts, which are thought to be invasions of the ovarian surface, are the source of
epithelial ovarian cancer. When ovarian cancer is limited to the ovaries, early identification can cure up
to 90% of patients.
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Figure 3: Confusion matrix
In addition to identifying polycysts and ovarian cysts, classifying ovaries as polycystic, cystic, and normal
will improve medical interpretation by the doctor and aid in the diagnosis and management of infertility.
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Figure 4: Accuracy using gamma and delta in LDA

The process of determining which group a given observation or piece of data belongs to is called
classification. A training set that consists of observations with a labeled or known group is used to achieve
this. In classification difficulties, machine learning techniques are frequently employed. Machine
learning is used in medical image analysis to detect and categorize anomalies. Typically, different aspects
of the patient's image, diagnostic data related to his or her health status, or a combination of both serve
as the input features in medical image classification.

5. CONCLUSION

Classification, segmentation, and point-ofinterest detection and identification processes for medical
images are now considerably simpler. Advances in CV have the potential to accelerate the development
and integration of numerous medical applications. However, there are currently very few real-world
deployments in busy clinics and hospitals. The present status of CV in the healthcare industry is
examined in this article. We examine the main obstacles that CV and intelligent data-driven medical
applications face and provide solutions for the future in order to promote the development, advancement,
and use of CV technology in healthcare operations. First, we conduct a comprehensive literature review
in the CV area, focusing on research that categorizes medical images, recognizes objects and structures in
images, and segments images for medical applications. Next, we provide a thorough examination of the
numerous obstacles impeding the advancement of intelligent CV approach research, development, and
implementation in actual hospitals and medical settings.
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