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Abstract: Ovarian most cancers remains a giant health subject due to its regularly asymptomatic development until
superior stages, where treatment options are confined. Early detection is critical for enhancing affected person outcomes
and survival costs. This observe proposes a comprehensive technique leveraging superior photograph processing
techniques for the early detection and category of ovarian tumors the usage of trans vaginal ultrasound (TVUS) snap
shots. The method starts with preprocessing steps which include median filtering to do away with noise artifacts inclusive
of salt and pepper noise from ultrasound photos. Ultimately, picture enhancement techniques are applied to enhance
contrast and intensity, observed through binary sample evaluation to signify texture features vital for tumor identification.
Photo segmentation is performed the use of okay- manner clustering and gray degree Co-prevalence Matrix (GLCM)
analysis to isolate and analyze areas of interest within the ovarian photos. A Convolutional Neural community (CNN) is
then hired for correct classification of ovarian tumors as regular, benign, or malignant primarily based onthe extracted
functions. This approach not handiest enhances the diagnostic accuracy but also minimizes affected person publicity to
ionizing radiation, making it appropriate for ordinary medical applications. The proposed methodology represents a
considerable advancement within the discipline of ovarian cancer detection, presenting a non-invasive and green way to
evaluate ovarian health and facilitate timely intervention. Destiny research directions include refining the set of rules’s
performance with large datasets and exploring additional imaging modalities for complete ovarian fitness evaluation.
Keywords: Ovarian cancer, transvaginal ultrasound (TVUS), Gray Level Co-occurrence Matrix (GLCM),Convolutional
Neural Network(CNN).

INTRODUCTION
Ovarian most cancers, often dubbed the “silent killer,” is one of the deadliest forms of most cancers affecting girls
international. The insidious nature of this disorder lies in its ability to development to superior degrees without
substantive signs, making early detection a important but challenging assignment. The ovaries, small glands positioned on
both facet of the uterus, are critical additives of the lady reproductive system. They may be answerable for producing
woman intercourse hormones and gametes, gambling a pivotal function in fertilityand hormonal balance.
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When cancer develops in those glands, it can disrupt their characteristic and cause intense fitness consequences.
Conventional techniques of diagnosing ovarian cancer, consisting of pelvic examinations, transvaginal ultrasound (TVUS),
and serum markers, have proven various levels of success. TVUS, especially, has been a valuable tool for imaging the
ovaries and detecting abnormalities. However, its effectiveness may be hampered via the presence of noise inside the
ultrasound pics and the issue in setting up dependable serum markers for early-degree ovarian cancer (OVCA). To
address these obstacles, superior photograph processing and gadget learning strategies were proposed to beautify the
diagnostic accuracy of TVUS. Our studies aims to increase a strong set of rules that leverages TVUS imaging and
segmentation strategies to come across ovarian tumors at an early level. By using using median filters to cast off noise,
utilizing okay-way clustering for image segmentation, and making use of the grey level Co-prevalence Matrix (GLCM)
method for texture analysis, we aim to enhance the excellent of ultrasound pix and correctly perceive regions of interest.
Moreover, we combine a Convolutional Neural network (CNN) to classify the detected tumors as benign or malignant,
imparting a comprehensive diagnostic tool for clinicians. On this paper, we gift the technique at the back of our proposed
algorithm, the mathematical fashions involved, and the consequences. Received from its software on TVUS snap shots. We
also talk the implications of our findings and the capability impact of this generation at the early detection and remedy of
ovarian most cancers.

METHODOLOGY
SEGMENTATION
PREPROCESSING
INPUT IMAGE [:> A [> USING K-MEANS
CLUSTERING

RESULT <::| CNN <] GLCM

Figurel : Flow of the proposed work

FLOW OF THE METHODOLOGY

The proposed technique consists of numerous key steps, every contributing to the overall goal of appropriately detecting
and classifying ovarian tumors from TVUS photos. The flowchart under gives a visible illustration of the process: TVUS
photographs are acquired from patients, shooting the ovarian area. a median clear out is carried out to the photos to get
rid of salt and pepper noise. Given an photo Il with pixels | (I,j) the median filteroperation M for a window size W xW is
described as: M(i,j)=median{l(x,y)I(x,y)EW(i,j)} Where W(i,j) denotes the window centered datpixel(i,j). approach
clustering is used to phase the ovarian region from the historical past. Permit X={x1,x2,...,xn} be the set of pixels in the
picture. The okay-manner clustering set of rules pursuits topartition X into ok clusters C={CI,C2,...,Ck} by means of
minimizing the inside-cluster sum of squares (WCSS):

WCss=Si=1  TxeCillx— il

Where i is the mean of cluster Ci .The GLCM technique is applied to analyze the texture of the segmented regions. For
a given image | and an offset (dx,dy), the GLCM P is defined as:

P(i,j)=>x,yd(I(x,y)—)d(I(x+dx, y+dy) — j) where  is the Kronecker delta function.

Relevant features are extracted from the texture analysis for further processing. A CNN is employed to categorise the
extracted functions As benign or malignant tumors. A CNN consists of convolutional layers C, pooling layers P, and
absolutely linked layer F. The convolution operation for an input X and a filter W is defined as:

COW)=X+W

Where * denotes the convolution operation and b is unifarness time period. The pooling operationreduce the spatial
dimension.
Formax-pooling, or P(X)=max(X) P(X)=1/IX|} x€
For common pooling.The effect eare interpreted to decide the presence and kind of ovarian tumors.
IMAGE ACQUISITION
Transvaginal ultra sound (TVUS) imaging is chosen for its ability to pix of the ovarian place. TVUS makes use of excessive

Frequency sound waves to supply photos, making it a non — invasive and secure diagnostic too. The imaging process
entails placing an ultrasound pro be into the vaginal canal, permitting close proximity to the ovaries and thus clearer pix.
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Figure2: Input Image
Noise Removal
TVUS photograph frequently incorporated salt and pepper noise that can obscure critical information and reduce the
accuracy of sub sequent photograph processing steps. To deal with this problem, we apply a mean filter out the median
filter. The median filter operates via sliding a window (kernel) over the photo, replacing every pixel with the median of
the pixels in the window. This two-step process system allows keeping edges whilst effectively Getting rid of noise.
Noise Removal
TVUS photograph frequently incorporated salt and pepper noise that can obscure critical information and reduce the
accuracy of sub sequent photograph processing steps. To deal with this problem, we apply a mean filter out the median
filter. The median filter operates via sliding a window (kernel) over the photo, replacing every pixel with the median of
the pixels in the window. This two-step process system allows keeping edges whilst effectively Getting rid of noise.
Image Segmentation
Image segmentation is an important step in separating the ovaries from the background. We use the k-means clustering
algorithm, an unsupervised machine learning technique, to classify images into clusters based on their pixel values. This
algorithm follows the following steps:
I. Initialize a random set of k locations.
2. Assign each pixel to the nearest location according to Euclidean distance.
3. Recalculates the center based on the center of the specified pixels.
4. Repeat steps 2 and 3 until combined.
Segmented images show areas of the ovary for analysis.
Texture Analysis
We used the gray level co occurrence matrix (GLCM) technique to define the ovary regions. GLCM provides beautiful
visual information by capturing the relationship between the used pixels. We calculed GLCM for user defined moving
windows, removing features such as variance, correlation, power, and homogeneity. These features represent the
characteristics of the ovary.
Feature Extraction
Features obtained from GLCM analysis were used to characterize the ovary. These features lead to the
classification algorithm that allows discrimination between benign and malignant tumors
Tumor Classification
A Convolutional Neural network (CNN) is hired to classify the extracted features. CNNs are fantastically powerful for
image-based totally type obligations because of their capacity to research hierarchical representations of facts. The CNN
architecture consists of multiple layers, which include convolutional layers, pooling layers, and completely related layers.
The network is skilled on a categorized dataset of ovarian images, gaining knowledge of to distinguish between benign and
malignant tumors.

RESULTS

The proposed method became evaluated on a dataset of TVUS pictures. The median clear out successfully removed
noise, enhancing the clarity of the pix. The k-means clustering set of rules efficaciously segmented the ovarian location, and
the GLCM supplied treasured texture features for type. The CNN carried out excessive accuracy in classifying tumors,
demonstrating the effectiveness of the proposed approach in detecting ovarian tumors at an early level.

RESULT INTERPRETATION
The output of the CNN provides a classification of the ovarian tumors. The results are interpreted to determine
the presence and type of tumors, assisting clinicians in making informed decisions about patient care.

Image Preprocessing and Enhancement

Figure A shows the first image used in our study. We use these images reconstructed from the dataset as training maps,
and the images reconstructed from the base model dataset as training input. The preliminary stage is important for the
accuracy of the subsequent analysis and classification stage. Figure B shows the first stage; the median filter algorithm was
used to remove noise in the X-ray image and noise in the ultrasound image. The working process of the intermediate
filter is divided into two steps:
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I. Average calculation: The filter first defines the average kernel (window), and we use gray-level co-occurrence
matrix (GLCM) technology to identify the ovary region. GLCM provides visualinformation by capturing the relationship
between the pixels used. We calculate GLCM for user-defined floating windows; we eliminate features such as variance,
correlation, power and homogeneity. These features characterize the ovary. Between each pixel.
2. Noise Detection and Replacement: It then checks whether the current pixel value is noise (blood and pepper
noise). If noise is detected, the pixel value is replaced by the median. Mean filtering effectively removes noise in two
signals without blinding the edges of the image, therefore preserving the image content. This preliminary stepis especially
good for improving the quality of the ultrasound image, as shown in Figure B.
3. Image Enhancement : Figure C The enhancement process is to show where the original image has been converted
into a binary image. This conversion increases the contrast and density of the original image, making features more
prominent. The binary model is used to describe the aesthetic properties of the image. From the beginning of the
proximity of each pixel and treating the result as a binary number, a histogram can be created showing the result of the
texture pattern, as shown in Figure C.
Binary Pattern Analysis
Figure D Shows binary pattern analysis including histogram of binary images. The binary method effectively records
pixels by examining the texture around each pixel and converting it to a binary number. This method helps identify data
features and patterns in image data.
Image Segmentation
Figure E It focuses on the process of segmentation, which involves grouping pixels according to their characteristics to
simplify the image and facilitate analysis. We can identify objects or regions in the image by splitting similar pixels together
and dividing the image into different regions. For this purpose, the k-means clustering method, an unsupervised algorithm
for segmenting the region of interest from the background, was used. This method first uses the subtraction method to
create the initial working space, and then uses the space in the k-word algorithm to classify the image. This method
ensures that clusters are well defined and represent different areas in the image.
GLCM Texture Analysis: Gray level co-occurrence matrix (GLCM) technology is used to optimize image
segmentation. GLCM is a texture analysis method widely used in many applications, including content-based image
retrieval and biomedical imaging. It counts the frequency of pixel pairs with specific values and spatial relationships in an
image. Figure F shows the final output of GLCM-based segmentation, highlighting data features that are important for
further analysis. GLCM technology provides accuracy of texture of segmented regions, which is important for
distinguishing between tissue and disease.

TUMOR CLASSIFICATION
Finally, a convolutional neural network (CNN) is used to classify the processed image. CNNs are inspired by the visual
perception model and are very effective in image recognition

INPUT IMAGE
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Figure 3: Process of proposed work
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They can directly create grayscale images and are specifically designed for image processing. Figure F also shows the
results of the final classification, indicating whether the output image contains ovarian, benign, or malignant tumors. CNNs
enable accurate classification by learning complex patterns and features from images, making them a powerful tool for
ovarian cancer diagnosis.

Figure A: Initial input image for training and analysis. Figure C: Enhanced binary image showing contrast and intensity.

Figure D: Binary pattern analysis using texture histograms. Figure E: Segmented image using K-means clustering. Figure F:

Final discharge image showing tumor classification (normal, benign, malignant).

Summary

The results demonstrate the effectiveness of our proposed method, from pre-processing and noise removal to

segmentation, texture evaluation and classification. A combination of median filtering, k-means clustering, GLCM texture

analysis, and CNN classification provides comprehensive information to accurately identify and classify ovarian tumors.

This method not only improves the quality of ultrasound images, but also increases thereliability of the diagnostic process.

Algorithm Implementation

The implementation of the algorithm includes the subsequent steps:

Load TVUS snap shots: read the ultrasound pix from the dataset.

Apply median filter: Use the median clear out to do away with salt and pepper noise from the snap shots.

Section picture using okay-manner: apply the ok-way clustering set of rules to segment the ovarian place.

Compute GLCM: Calculate the GLCM for the segmented region and extract texture features.

Educate CNN: train the CNN at the extracted capabilities to classify tumors as benign or malignant.

Outcomes: assess the overall performance of the CNN the usage of metrics together with accuracy, precision,

don’t forget, and Fl-score.

CONCLUSION

Our study demonstrates the potential of combining TVUS images with image processing and machine learning techniques

for early detection of ovarian tumors. Our algorithm addresses the limitations of traditional diagnostic methods, providing

physicians with a reliable tool for diagnosing ovarian cancer. Future work will focus on improving the algorithm, expanding
the data, and exploring other ways to improve diagnostic accuracy.
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