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Abstract. The objective of this project, the system is improved through the ap-

plication of machine learning as well as natural language processing to diagnose 

the common diseases predominantly affecting females that include Urinary 

Tract Infection (UTI) as well as Polycystic Ovary Syndrome (PCOS). The con-

structiveness of the current structure employs traditional probabilistic schemes 

including the Decision Tree, Random Forest Classifier, SVC, Naïve Bayes, and 

the K-Nearest Neighbor to classify. The performance and diagnostic capability 

increases with the help of algorithms such as Gradient Boosting Models in the 

proposed system. As such, it leans on the power of the NLP algorithm to scour 

through the patient records and symptoms for a completely automated diagno-

sis. The above approach is meant to enhance precision in detection or diagnosis 

processes as well as the amount of time needed for such diagnosis so as to de-

velop a tool that can be regarded as reliable in the profession. 

Keywords:Preliminary Diagnosis of PCOS and UTI, Supervised learning, De-

cision trees, Logistic models, Gradient boosting. 

1 Introduction 

The PCOS and UTI  Diagnosis Expert System is new and unique in Women’s health 

field which uses machine learning-NLP. UTIs and PCOS present difficulties in their 

diagnosis making process, and these results to delayed prognosis leading to longer 

suffering of the affected patient. The proposed GDDES endeavor is to optimize the 

diagnostic protocols by blending the traditional probabilistic approaches. Using NLP 

to analyze patient records and reported symptoms the whole process of diagnostics 

turns into fully automated process that not only increases its efficiency but also its 

accuracy. This way not only helps the healthcare professional in making the best deci-

sion, but also attempt to minimize the time taken to diagnose a patient’s condition, 

and hence the treatment given. 
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1.1 Objective of the Study 

The It is for this reason that the basic goal of this study is to propose an improved 

PCOS and UTI Diagnosis Expert System hat is based on ML and NLP mechanisms, 

in a bid to provide improved diagnosis on the commonly prevalent 

gynecologicaldiseases. The system, using Decision Trees, Random Forest Classifier, 

Support Vector Classifier, Naïve Bayes, K-Nearest Neighbor, Logistic Regression, 

and Gradient Boosting Models in setting of different classifiers, is designed to 

increase the diagnostic accuracy and also work faster for first-round preliminary 

diagnosis. Moreover, thanks to natural language processing it will be possible to 

perform the analysis of text content in the patient records, as well as in the description 

of the symptoms that, in turn, will help develop the completely automated and 

efficient diagnostic tool for the healthcare professionals. In total, this research aims at 

finding a better and more effective diagnostic tool to improve patients’ treatment in 

gynaecology. 

1.2 Scope of the Study 

This research aims at construing a PCOS and UTI Diagnosis Expert System that 

integrates machine learning, which include Logistic Regression and Gradient 

Boosting, will enhance the effectiveness of diagnostics in the system. Currently, the 

incorporation of NLP will enhance the ability of identifying patient records and other 

symptoms that will allow the system to develop preliminary diagnoses. This research 

aims at helping healthcare professionals get an easy and efficient method of 

diagnosing gynecological diseases in order to increase the quality of patient care and 

definitely increase the efficiency of the health care delivery systems in gynecological 

practices.  

1.3 Problem Statement 

The PCOS and UTI Diagnosis Expert System shall operate to try to solve the existing 

specific issues of amorphous diagnosis of the diseases, including UTI and PCOS. 

Present day diagnosis techniques are slow and inconclusive causing conventional 

human driven processes to perform poorly and ineffectively. When it comes to ad-

dressing critical patient records the intent is to optimize the level of diagnostic accu-

racy and minimize the time required for a model to reach the decision using tech-

niques. Boost using Natural Language Processing (NLP). 
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2 Related Work 

Intelligence of ML and NLP are new development in diagnosis of gynecological dis-

ease. Current research has focused[1] in using various ML algorism in enhancing 

diagnosis for common illnesses such as UTIs and PCOS. For example[2]employed 

clinical data to implement Random Forest Classifier and Decision Tree[3] that re-

vealed higher diagnostic performance into comparison with original methods.In addi-

tion, the role of NLP in the strategy of medical diagnosis has been already described 

to some extent. [4] noted that some NLP algorithms[5] could assist clinicians to build 

patterns from the notes to make right diagnoses at the right time. Thus, these algo-

rithms assist clinicians transform a patient’s complaints [6] and medical history into a 

format that can support a decision on treatment. 

Furthermore, the usage of the Logistic Regression is appreciated as providing the 

opportunities for finding the predictors concerning such gynecological disorders [8]. 

In studying the pattern of distribution in patient-level analysis by [7]logistic models of 

clinically and demographically significant differences were used to profile essential 

characteristics. Additionally in [15], Gradient Boosting techniques have[9] been ad-

vanced as some of the most effective methods of boosting accuracy on any kind of 

classification models. In a 2022 paper by[10]. it was possible to demonstrate that the 

accuracy of these models with patient data for prediction of the PCOS results[11] in 

better precision and recall rate than the classifiers. 

Thus, it is reasonable to recommend that stimulating the development of integration 

of ML and NLP in gynecology[12], the rate and accuracy of detection of diseases has 

increased. This integrated strategy[13] is hoped to help reduce the degree of cross-

professional working needed in order to take a diagnosis[14] and in turn provide the 

creation of a robust tool in[16] to assist practitioners in their efforts to provide superi-

or patient care. 

3 Proposed System Work flow 

A. Problem Definition 

Determine what gynecological diseases are to be included in diagnosis – namely 

UTI and infertility due to PCOS. There are two distinct objectives of the system 

which are as follows; reducing diagnostic errors and minimum response time. 

B. Data Collection 

Retrieve data sets which include patient records, signs, and diagnoses. The datasets 

that are to be formulated should be different with limited volumes for augmenting 

model generalizability. 
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C. Data Preprocessing 

Clean it by eliminating redundant records on the set, add more columns, and stand-

ardize some of the attributes in a data set. 

D. Normalization:  

It is also important to also make the features normal and/or to make all features 

standard in relation to all the others. A discretize is applied on categorical variables to 

convert them into more workable formats with encodings. 

Like any other applied area in AI, there is  

E. Natural language processing, abbreviated as NLP. 

Resizing of the naïve and indistinct symptomatology and histories from the text da-

ta into the ‘‘loose description’’ form for the purpose of formation of the NLP for the 

construction of its database. When applying treatment to textual data, the following 

processes are used; tokenization, stemming and lemmatization. 

Text pre-processing: For turning the text into number, one must make use of Vectori-

zation techniques such as TF-IDF or the Word Embedding’s. 

F. Feature Selection 

By means of visualization, reduce the number of features necessary for the diagno-

sis based on some criteria, such as Recursive Feature Elimination (RFE) or feature 

importance through tree-based models. Sometimes it is advisable to decrease the di-

mensionality of a data set if the current level will improve model performance or 

improve reasonableness. 

Model Development 

Implement classical machine learning algorithms: 

 Decision Tree Classifier 

 Random Forest Classifier 

 Support Vector Classifier (SVC). 

 Naïve Bayes Classifier 

 K-Nearest Neighbor 

G. Gradient Boosting Models 

They should then train the models on the features selected above alongside perform 

hyper parameter tuning in order to obtain the model with good performance. 

H. Model Evaluation 

Then, split the given set of data which is very important to analyses the perfor-

mance of the model. The literals should be chosen correctly about the metrics of eval-

uation such as accuracy, precision, recall value, F1 score, and ROC-AUC in order to 

measure the performances of the models. In field of machine learning, in order to test 

the stability of the performance of the created model cross-validation should be ap-

plied to the gathered data. 
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Fig 1 System Architecture 

4 Methodology 

4.1 Random Forest Classifier 

Is method of ensemble learning technique where while training it generates multi-

ple decision trees and inturn provides the mode of categories (classification) or mean 

of prediction by trees (regression). It helps in increasing accuracy, and then reducing 

the level of overfitting next. 

 
4.2 Decision Tree 

A tree is like many things in real life and it novely turns out that it has to do with a 

large swath of the field of machine learning that includes both classification and re-

gression trees. In decision analysis, decision trees may also be effectively defined as 

graphical and unambiguous representations of decisions. As the name suggests they 

are a type of model that is in the form of a tree of decisions in an organization. Alt-

hough often employed as a means by which to arrive at a method for attaining a spe-

cific objective in the case of data mining. 
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Where (pi)is the probability of class (i) in dataset D 

4.3 Support Vector Classifier (SVC) 

Is a supervised machine learning algorithm that focuses on maximizing the margin 

from the target functional in a feature space. This it does by seeking to make the widest 

margin between the closest points of different classes that is the support vectors. SVC 

is efficient in the high dimensional space and there also different kernel types (linear, 

polynomial, RBF). Due to the high degree of dimensionality it is quite suitable for 

medical classification tasks in which features are quite complex. 

athematical Equation: This optimization problem can therefore be posed as 

 

subject to 𝑦𝑖(𝑤⋅𝑥𝑖+𝑏)≥1y i(w⋅x i) also the sum of values less than b and more than a 

should also satisfy the following condition for all training samples: 

4.4 K-Nearest Neighbours (KNN) 

A simple and easily understandable classification and regression algorithm that does 

not place restrictions on the data. They do so by identifying the ‘k’ nearest data points 

or neighbours relative to the input by using a specific distance measurement for 

example the distances to the nearest points using the Euclidean distance. In the same 

manner in classification the class or the value of the input is the most commonly 

predicted by the neighbors in regard to regression it is the average of the neighbor 

values.. 

 

where (yi) are the labels of the (k) nearest neighbours. 

4.5 Logistic regression 

This is well suited for Logistic regression because the model is chosen for binary 

classification based problems where most of the target values in binary and the aim of 

the model is to predict the probability of an observation originating from the positive 

class. It is used to show the presence of one or more independent variable(s) to an 

output variable employing the logistic function which produces only output between 0 

and 1.  

Equation: 
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Where (βi) beta(β0)is the intercept and (βi)beta (βi) are the coefficients of the fea-

tures (Xi) 

4.6 Gredint Boost Models 

Therefore Gradient Boosting Models (GBMs) are machine learning methods that 

aimed at increasing predictive power of a model by using a number of weak predic-

tors to make final decision that is actually a more accurate decision. The technique 

works in the fashion that it gradually introduces trees to reduce the error margins of 

the preceding models. Each of the new models fixes the errors it has found in the 

previous ones which is done by paying more attention to the cases that give higher 

errors. 

4.7 Naive Bayes 

Naive Bayes is a group of probabilistic methods developed based on the Bayes 

theorem with an assumption about identical and independence predictors. It catego-

rizes data by determining the likelihood of a class given the features which makes it 

ideal for use on big data sets. It is widely used in spam detection, sentiment analysis 

and document classification because of the simplicity of the method. Formula. 

 
4.8 Long Short-Term Memory Networks (LSTMs):   

LSTM networks are configured to handle sequential data, capturing temporal de-

pendencies crucial for detecting fraudulent patterns over time. The implementation 

involves setting up LSTM cells that maintain and update internal states through for-

get, input, and output gates. This structure allows the LSTM to remember long-term 

dependencies and recognize patterns in transaction sequences. Training involves us-

ing sequences of transaction data, with the LSTM adjusting its parameters to learn the 

temporal relationships between events. 

4.9 Convolutional Neural Networks (CNNs):  

The CNN architecture is designed to detect complex patterns in transaction data. 

The implementation begins with defining the network's layers, including convolution-

al layers for feature extraction, pooling layers for dimensionality reduction, and fully 

connected layers for classification. The convolutional layers use filters to scan 

through the transaction data, identifying intricate patterns that might indicate fraudu-

lent activity. Pooling layers help in reducing the computational load by summarizing 



                  

 

 

 

 

 

 

 

Table I: Model Performance comparison 
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the features extracted. The network is trained using back propagation and gradient 

descent to minimize the loss function and optimize performance. 

5 Results 

Model Performance Comparison: 

 

.  
Fig 2: comparative plot for all model 

Model Accuracy 

Decision Tree 0.997 

Random Forest 0.997 

SVC 0.741 

Gradient Boosting 0.676 

Gaussian Naive 

Bayes 
0.519 

Logistic Regression 0.514 

KNN 0.668 

The accuracy table shows the various models from the machine learning technique 

used in a classification problem. The results showed that, for both Decision Tree and 

Random Forest models, the overall accuracy of predictions of the target variable was 

of 99.7%. Random Forest, one of these ensemble methods comprising numerous deci-



        

 

 

 

 

 

 

           351                         PCOS And UTI Diagnosis Expert System Using Machine Learning …    

sion trees, hails from decision tree learning as they help improve the lower suscepti-

bility to overfitting. 

The Support Vector Classifier (SVC) performs next with an accuracy of 74.1 per-

cent, which hence displays relatively good performance, yet at the same time suggest-

ing an area that can be enhanced as compared to ensemble methods.  

The paper presents performance differences of various machine learning models 

across the dataset. The Decision Tree and Random Forest models are the most accu-

rate one predicting the goal with impressive high accuracy 99.7% that once again 

indicates the effectiveness of the models for complex patterns. This is followed by 

SVC with 74.1% accuracy and confusion matrix pointing to some misclassification 

though classes where they performed poorly. 

6 Conclusion 

Consequently, the analysis of the different models of machine learning shows that 

there is a significant difference in the classification results. The Decision Tree and 

Random Forest models topped the performance list with accuracies of 99.7% proving 

that the models can learn intricate patterns and relationship set in the data set.  

Specifically, it tested KNN’s performance and while showing improved outcomes 

as compared with the latter two models, pointed at the need for fine-tuning. As from 

this analysis, it is evident that choosing of right algorithms have to do with the nature 

of the problem at hand. 

Consequently, the analysis of the different models of machine learning shows that 

there is a significant difference in the classification results. The Decision Tree and 

Random Forest models topped the performance list with accuracies of 99.7% proving 

that the models can learn intricate patterns and relationship set in the data set. These 

ensemble techniques use the results of multiple decision trees to improve the predictive 

power, which makes such trees optimal for problems, where the influence of 

overfitting is critical. 
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