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ABSTRACT

The Uterine Neoplasm Analyst (UNA) is a state-of-the-art system operated by Al that uses an Artificial Neural Network
(ANN) to dive into the exploratory data analysis (EDA) to detect early-stage uterine cancer. It looks more closely at
ultrasound and sonography images, draws essential properties associated with significant tumors, and merges clinical data
with the patient's symptoms to promote accuracy. The ANN model sorts the tumor into two categories: malignant or benign,
and it provides visual response to health professionals. To ensure effectiveness, it utilizes evaluation metrics such as
accuracy, recall, and Fl-score. UNA provides sharp, accurate, and user-friendly clinical equipment that supports early
intervention, improves the patient's results, and highlights the incredible ability of Al in the detection of gynecological

cancer.
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I. INTRODUCTION

Uterine cancer, mainly in the form of endometrial cancer,
affects the mucosa of the uterus and in rare cases other
uterine tissue. The disease is closely associated with
hormonal imbalance, especially excessive estrogen risk
without adequate progesterone, leading to abnormal cellular
growth.

Many risk factors contribute to the development of uterine
cancer, including overweight, advanced age (especially
postmenoposis), lynch syndrome, diabetes, high blood
pressure, and long-term hormone replacement therapy
(HRT) or genetic forecasts such as estrogen exposure. Early
identity is important as it significantly improves the survival
rate. However, traditional clinical methods such as biopsy
and imaging technology can be time-consuming and require
special expertise.

This is the place where the uterus neoplasm analyst (UNA)
plays an important role. UNA is a machine learning tool
designed to help with the first identification and
classification of the uterine tumor. This study uses Searching
Data Analysis (EDA) and Artificial Nervous Network
(ANN) to interpret ultrasound and sonographic imaging. The
EDA image helps to extract important functions from the
dataset, which helps identify the most important patterns and
connections required for tumor classification. The ANN
model is trained using these features so that the system can
make accurate differences between cancer and cases of non-
cancer. In addition, the symptoms reported by patients have
been included in the decision -making decision to increase
clinical reliability.

The system provides a binary classification output: 0
indicates cases of non-cancer, while 1 reflects cases of
cancer. It also highlights important characteristics of images
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analyzed to help medical professionals. Performance metrics
such as accuracy, precision, recall, and F1-score are used to
evaluate the effectiveness of the system. By merging the Al-
operated image analysis with clinical data, UNA aims to
offer Quick, precise, and easy to use clinical equipment that
supports initial intervention and accurate therapy.

This research thesis emphasizes an intense approach to
detecting uterine cancer, and expanding the development,
implementation and evaluation of UNA. The results
highlight the ability of Al-operated diagnostic tools to detect
gynecological cancer, leading to more efficient and
accessible health services.

II. RESERCH WORK
1. Machine Learning Approaches for Uterine Cancer
Prediction:

Nishant and Priyadarshini [1] discovered different machine
learning methods to predict uterine cancer, emphasizing the
importance of functional choices and model associations.
They discovered that the decision tree and the supporting
Vector (SVMS) were particularly effective in differences
between cancer and non-cancer cases using histopathological
images, and achieved an accuracy rate of 8§7%.

Bhardwaj et al. [2] introduced a machine learning framework
to prevent endometrial cancer. His research emphasized the
importance of predictions and repetition assessment of
existence, using random forests and shield -enhancing
models, which achieved an exact 91.2% in the prognosis for
patient results.

Smith et al.[3], their findings indicated that CNN, when used
in histopathological images, crosses the traditional machine
learning methods in cancer classification, gets an accurate
94%.

2. Multi-Modal and Transfer Learning Methods:

Lee et al.[4] His findings indicated that the hybrid model
utilized structured and unnecessary data, and received
classification accuracy of 92% compared to 85% in the
single model..

Wang et al. [5] displayed the transfer of learning techniques
to detect uterine cancer. By using pre -trained deep teaching
models, their research showed sufficient improvement in
classification performance, especially in small datasets,
increased accuracy by 89%.

3. Machine Learning Applications and Datasets:

The availability of various datasets has performed an
important position in benchmarking system mastering
models for uterine most cancers detection. The Kaggle
dataset for uterine cancer class [6] has been broadly utilized
in research along with Wang et al. [5] and Smith et al. [7],
who explored device studying-based detection strategies.
Their studies highlighted the effectiveness of selection trees,
k-nearest neighbors (KNN), and random forests in handling
high-dimensional medical statistics, with accuracy starting
from 82 % to 88%.

Brown et al. [8] conducted a comprehensive analysis of
Random Forest applications in the healthcare sector,
highlighting its strong capability to manage complex
datasets with numerous features and achieving an accuracy
rate of 90%. Zhang et al. [9] implemented SVM classifiers
for cancer prognosis, displaying their efficiency in early-
degree uterine most cancers detection with an accuracy of
93%.

4. Deep Learning and Neural Networks:

Patel et al. [14] and Goodfellow et al. [13] explored deep
learning methodologies in oncology that specialize in
synthetic neural networks (ANNs) for tumor classification.
Their research confirmed that deep getting to know fashions,
specifically CNNs and ANNS, provided superior accuracy in
scientific
machine getting to know fashions, accomplishing up to 95%
accuracy.

image evaluation compared to conventional

Hodneland et al. [15] developed a 3-D CNN model for
tumor segmentation in endometrial cancer patients. Their
technique done an accuracy of 96%, comparable to that of
professional radiologists, making it a promising tool for
scientific packages.

Dong et al. [16] implemented deep gaining knowledge of
models to MRI-based prediction of muscle invasion in
endometrial most cancers sufferers. Their research
demonstrated that CNN-based fashions outperformed
conventional radiology exams, accomplishing an accuracy of
92%.

5. Non-Invasive Detection and Prognostic Models:

Non-invasive detection methods have attracted considerable
attention in recent years. Chen et al. [17] MRI images
analyzed to predict lymph node metastasis in endometrial
cancer. His study achieved high sensitivity and uniqueness
and reported an accuracy of 93%.
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Artificial intelligence to predict endometrial intraepithelial
neoplasia [18] scheduled machine learning models, such as
random forests, such as anterior states. The study reported a
high area under a curve (AUC) point with accuracy of 90%.

To identify protein biomarkers for non-invasive cancer
diagnosis, including the detection of endometrial cancer
through cervicovaginal fluid and blood analysis. Their
findings were supported by the study, success with non-
invasive detection of endometrial cancer [19], which
examined the blood plasma and surround-vaginal fluid using
advanced machine learning methods, achieved 91%accuracy.

To predict endometrial lesions, the machine learning
nomogram [20] introduced a forecast model using a machine
learning algorithm to increase the first identity of
endometrial lesions. The study demonstrated the
nomogram's ability to improve clinical decision -making
with an accuracy of 88%.

6. Explainable AI and Hybrid Models:

Recent studies have focused on clarity and hybrid modeling
methods to improve medical Al transparency. Kumar et al.
[24] Combined K-NN and random forest algorithm to
address data inequality in the prediction of uterine cancer, to
obtain accuracy of 87%

Sharma et al. [25] employed a Long Short-Term Memory
(LSTM) network to analyze time-series data and forecast the
progression of uterine cancer. Their research showed that the
LSTM model effectively occupied temporary addiction,
which improved the accuracy of 90%prediction.

Gao et al. [26] in uterine cancer patients used to learn deep
reinforcement to predict treatment reactions. His approach
enabled individual funds by analyzing patient -specific data
with an accuracy of 92%.

Choi et al [27] their findings have shown that integration of
traditional statistical methods with deep learning models can
increase normalization performance and achieve 89%
accuracy.

Zhang et al [28] His study emphasized the effectiveness of
SVM in differences between mortals and gentle tissues, and
gained 94%eaccuracy.

Patel et al. [29] developed a model to predict the risk of
uterine cancer using diagnostic data and evaluated three
different algorithms for this purpose. His research
emphasized the decision of the decision to simplify complex
medical diagnosis through explanatory ruler -based models
with accuracy of 86%.

II1. COMPARISION OF ALGOEITHMS

Algorithm | Accurac | Precisio | Reca | F1 | ROC
y (%) n (%) || Scor -
(%) e AUC
(%) | Scor
e
Logistic 85.2 82.5 84 83.2 | 0.88
Regression|
4]
Decision 79.4 77.5 77.8 | 77.8 | 0.80
Tree[9]
Random 89.7 89 88.6 | 88.6 | 091
Forest[10]
Support 87.6 86.8 86/4 | 86.4 | 0.90
Vector
Machine[11
]
K-Nearest 83.5 82 81.8 | 81.8 | 0.85
Neighbors
(K-NN)[12]
XGBoost[1 91.2 90.5 90.3 | 90.3 | 0.94
3]
Artificial 92.5 91.8 91.6 | 91.6 | 0.95
Neural
Network(A
NN)[14]

Table 01: Performance Metrics of ML Algorithms.
According to comparative studies of different machine
learning models, artificial nerve networks (ANN) are the best
option to detect uterine cancer. This is because ANN
performs better on many evaluation measures. With an
accuracy of 92.5%, random forest (89.7%) and XGBOOST
(91.2%) crosses more sophisticated techniques, as well as
more traditional models such as logistic regression (85.2%)
and decision-making tree (79.4%). By raising false negative
reduced and early detection rate, it shows increased accuracy
that ANN can distinguish more successfully between
malignant and non-cancer cases. In addition, ANN has a
deeper functional learning capacity, which makes it possible
to expose the hidden patterns in complex medical data sets
without the need for manually produced functions. This is
especially suitable for the diagnosis of uterine cancer, where
a number of clinical, genetic and imaging data are included.
Should abdomen is another important advantage with ANN,
which enables even integration with time series patient data
and Convolutional Neural Networks (CNN) for medical
illustration analysis. This makes the right choice to increase
the functionality of the model in later studies. In addition, by
handling high-dimensional and non-led data easily, performs
better than other models when it comes to normalization.
Complex interactions in medical data sets are often difficult
to handle traditional machine learning models, resulting in
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overfitting or low prediction capacity. ANN-adapters well for
different types of patient profiles for their architecture on
several levels and non-lenient activation algorithms, and
guarantees stronger and reliable predictions. ANN is the
cornerstone of our study because it is the most effective
method of diagnosis of early, precise and scalable uterine
cancer provided these benefits..

IV. METHODOLOGY

This study uses Artificial Neural Networks (ANNSA) and
Searching Data Analysis (EDA) to provide a systematic
method for the detection and classification of uterine cancer.
Clinical properties, histological images, tumor size, genetic
markers, and hormone levels are all included in the dataset,
which was obtained through Kaggle . There are first stages of
data collection and pre-processing function. Mean/Mode
modelling is used to handle missing values, and a variety of
variables are suitably coded. To maintain dataset stability,
being identified and eliminated by the use of statistical
methods such as box plots and z-score analysis. To
standardize the convenience values, data is done using either
standardization or minimal-max scaling.

DATASET

&

DATA PRE-PROCESSING

<&

FEATURE EXTRACTION

<

ANN MODEL DEVELOPMENT

<

MODEL EVALUATION

FIG NO 1: METHODOLOGY
EDA approaches are used to find feature distributions and
correlations after pre-processing. Histograms, scatter plots,
and heat maps are used to show how clinical variables relate
to one another. To determine the most important
characteristics influencing the risk of uterine cancer, feature
selection techniques such as correlation analysis, Chi-square
testing, and ANOVA are used. Principal Component Analysis
(PCA) is applied to reduce data dimensionality while
preserving essential information. After pre-processing the
data, an Artificial Neural Network (ANN) model is
developed to differentiate between malignant and benign

cases. The dataset is split into 80% for training and 20% for
testing, and K-fold cross-validation (k=5) is applied to ensure
the model’s robustness. The ANN architecture consists of an
input layer that accepts structured clinical features, multiple
hidden layers containing 64 to 256 neurons, and an output
layer utilizing a sigmoid activation function for binary
classification. Dropout regularization is incorporated to
prevent over fitting, while the ReLU activation function is
used in the hidden layers to enhance learning efficiency. The
model is trained using the Adam optimizer and binary cross-
entropy loss function, running for 50-100 epochs with a
batch size of 32 or 64.
After training, the model’s classification performance is
assessed using accuracy, precision, recall, Fl-score, ROC-
AUC curves, and confusion matrices. In predicting uterine
cancer, the proposed ANN model demonstrated superior
performance compared to traditional machine learning
methods such as Random Forest and XGBoost. The trained
model can be implemented using Flask or Streamlit,
combining multi-modal data sources such as MRI, CT scans,
and genetic sequencing, to improve real-world applicability.
Transfer learning and hybrid Al models that combine CNNs
for image analysis and ANNs for structured healthcare data
may be used in future advancements. This strategy seeks to
offer an Al-driven, scalable, and precise diagnostic tool for
the early diagnosis and prognosis of uterine cancer.

CONCLUSION
The Uterine Neoplasm Analyser (UNA) improves the early
diagnosis of uterine cancer by utilizing Artificial Neural
Networks (ANNs) and Exploratory Data Analysis (EDA).
UNA increases classification accuracy and decreases
diagnostic mistakes by fine-tuning data through pre-
processing, feature selection, and model improvement.
Artificial Neural Networks (ANNSs) are considered the most
suitable machine learning approach because they can
automatically extract deep hierarchical features, manage
complex medical data, and detect intricate patterns in both
imaging and clinical datasets.In high-dimensional cancer
detection applications, ANNs perform better than Random
Forest and SVMs. The model guarantees effective learning,
avoiding overfitting and improving generalization through
the use of ReLU activation, dropout regularization, and the
Adam optimizer.
Combining Convolutional Neural Networks (CNNs) with
Artificial Neural Networks (ANNs) has the potential to
greatly improve imaging analysis capabilities in the future
while maintaining effective structured data classification.
Fast, accurate, and automated cancer detection is provided
by UNA, a scalable and Al-driven diagnostic tool that
eventually helps with early intervention and enhances patient
outcomes.
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