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ABSTRACT:An estimated 2.8 million pregnant women and newborns die every year, or 1 every 11 

seconds, mostly of preventable causes, according to new mortality estimates released by 

UNICEF, the World Health Organization (WHO), the United Nations Population Division, UNFPA and the 

World Bank Group. “Around the world, birth is a joyous occasion. Yet, every 11 seconds, a birth is a family 

tragedy,” said Henrietta Fore, UNICEF Executive Director. About 700 women die each year in the United 

States as a result of pregnancy or delivery complications. In the current scenario , It is very hard to go out of 

the house even for a medical check up due to covid, traffic in metropolitan cities , and tough working hours in 

the office. Then imagine the situation of a pregnant woman, Since she needs to go out for her regular check 

up. She will be traveling from place to place as part of her check up like laboratories, Hospitals etc there by 

making her expenses high and also by performing this amount of work she will be very tired which is not good 

for her as well as for her fetus. 

A fetus is an unborn child who is still in the embryonic stage till it is born into the world. Trimester is the name 

given to each three-month period throughout the pregnancy process. The fetus grows and develops throughout 

this time, and regular checkups are essential. As we all know, a pregnancy lasts 9 months, and during that time, 

a variety of factors can cause disability or death in the newborn, which is a very serious situation that must be 

avoided. Doing a CTG (Continuous Cardiotocography), which is commonly used to evaluate the heart beat 

and the health of the fetus in the pregnancy, is one of the key tools for analyzing the health of the fetus in the 

womb. 

Although there are so many ways of knowing health. Each way is dependent on only one department, that is 

the laboratory. Based on the results the woman gets from the laboratory we will predict the fetal health by 

using the Random Forest Classifier algorithm where we will pass the results entered by the user and predict 

the health of the fetus. 

By doing these predictions, we can reduce the expenses spent for the check-ups , reduce waiting time for 

pregnant women in hospitals and reduce the stress and tiredness. This is our 3R’S and MSP’s. 

Keywords:Machine Learning, Linear Regression, Support Vector Machine, Prediction analysis. 

INTRODUCTION 

Fetal health is the health of the baby inside the womb. According to the sources around 5.6 or approximately 

6 babies per 1000 babies was the fetal mortality rate in the United States during the year 2019. The fetal 
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mortality rate can be reduced by knowing the fetal health and taking the necessary precautions for the fetal 

health. To know the fetal health there are more and constant features out there like acceleration, baseline value, 

histogram mean , kicks etcetera but the approaches to find the fetal health from these values are different from 

one another. So our approach is by using and applying the principles of the data science on the dataset which 

we have in order to predict the fetal health with prime focus on accuracy. 

Dataset is defined as the collection of records. These records consist of the values which provide some meaning 

and play a vital role in predicting the health of the baby. The dataset which we are using for this prediction is 

from Kaggle . The dataset contains around 2126 records and 21 features but we are only considering 5 features 

for our prediction. This process is called pre-processing. We are giving these 5 features as the input for the 

Random- Forest-Classifier Algorithm which will give the health as the output. 

Pre-Processing or Data Pre-Processing is the method of selecting the data by considering only the features 

based on the percentage of its role in predicting the health and rejecting all other features. In this process we 

also clean our Datasets by removing the data(s) which have null values for features .We do this cleaning in 

order to get right and unambiguous data. 

Random-forest-Classifier is one of the data science approaches for classification and prediction. Random-

forest-Classifiers consist of many decision trees based on various subsets of the given dataset and considers 

the average in order to improve the predictive accuracy of the Dataset. 

Basically the Random-forest-classifier is similar to Decision Tree Classifier with two major differences. The 

first one is regarding the training set data. Only one training set is required for the Decision Tree Classifier 

whereas Random-Forest-Classifier requires more than one training datasets. Another difference is with the 

number of trees we require for prediction. For Decision Tree Classifiers we require only one tree for prediction 

whereas for Random- Forest-Classifier we require more than one tree based on the number of training datasets 

for prediction . Since the Decision Tree Classifier has only one tree, we get only one output . But since more 

trees are there in the Random-forest-Classifier, we get more outputs and we will apply the majority of these 

outputs to get the final output. By applying the majority we get to predict the result with higher accuracy and 

lesser over fitting. Overfitting is a concept in data science, which occurs when a model built fits exactly against 

its training data. For example if the value is true in the training dataset but our built model is false. This over-

fitting happens more in the Decision Tree Classifier and less in Random-Forest-Classifier. 

MONGODB is the database we have used for this project. We are using the database to store the information 

of the user, user’s login credentials , values of the report for the prediction purposes. The prediction data will 

be stored and will be accessible to the user and the user can either view the previous result or download it. 

PDFKIT is a python module where we will be making conversion of a result to pdf the result will be of .html 

type and with the help of webkit wkhtmltopdf we will convert .html as a series of characters and make the pdf 

of these characters. The pdf will be stored in the local folder and will be mailed to the user if required. SMTP 

is a Simple Mail Transfer Protocol that is used to mail the pdf report file to the user’s mail id. We have used 

SMTP for this project because of the time it takes to send the message to the end user is minimal when 

compared to other libraries and since we are sending an EMAIL rather than downloading at the user end, hence 

we assure to the user’s that their data is safe and secured among us. 

 

 

Flask is used for the major backend program. Flask is a micro framework that provides us with features and 

useful tools for building a web application. We have opted Flask over other frameworks because of its usability 

, proper documentation , easy to write codes, errors can easily be debugged thanks to its huge community of 

developers. 

 

NOTE: We have opted for classification over regression because of the more number of 

feature set available even after pre-processing. 
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LITERATURE SURVEY 

[1].Classification of the CTG For anticipation Fetal risk using Machine 

Learning techniques. 

AUTHORS: HakanSahin , Abdulhamit Subasi 

The aim of this research was to evaluate the classification performance of eight different machine learning 

methods on the basis of CTG data. Since CTG is used for assisting the obstericiansand is a technique of 

measuring the fetal well-being .The obstetricians describe the CTG as a continuous electronic record of the 

baby’s heart taken from the mother’s abdomen means the record will be similar to an ECG record . The aim of 

this machine learning method is by using the data from the various fetal health determining attributes and to 

classify as pathological or normal as the final output.The datasets which they took were of 1831 instances with 

21 attributes. In their paper they displayed a highest accuracy of 99.2% for random forest, 98.42% for support 

vector machines , 98.96% for KNN whereas even other methods were also predicting up to the same accuracy 

hence . They showed that there is no big difference in accuracy in the classifier. 

[2]. Variable-length Accelerometer Features and Electromyography to Improve Accuracy of Fetal Kicks 

Detection During Pregnancy Using a Single Wearable Device. 

AUTHORS: Marco Altini ,Elisa Rossetti , Michael J Rooijakkers , Julien Penders , Dorien Lanssens , 

Lars Grieten , Wilfried Gyselaers. 

In their research, they proposed a method to improve the fetal kick during pregnancy using a single wearable 

piece of device on the abdomen. This method was hardware related and machine learning was involved to 

compare their output with the predicted output from the known datasets. They propose two methods for 

improving fetal kick detection accuracy with a single wearable device, with the goal of reducing false positives 

and increasing positive predictive value (PPV) when a reference accelerometer outside the abdominal area is 

not available. 

They proposed two techniques, one was variable-length accelerometer features. Another was to combine 

accelerometer data with electromyography since both the techniques aimed at providing more contextual 

information related to maternal movement while still using a single wearable device. They compared their 

method to a system comprising 6 accelerometer sensors over a dataset including 22 recordings and reference 

maternal annotations, highlighting how kicks detection PPV can be improved by up to 10% when including 

variable-length features and up to 11% when including EMG features. 

[3] A hybrid Filter-Wrapper Attribute Reduction Approach For Fetal Risk Anticipation. 

AUTHOR: Subha V., Murugan D., Boopathi A. Manivanna 

In their paper , They use one of the machine learning concepts known as Support Vector Machine for analyzing 

the Cardiotogram(CTG) data for the prediction of fetal risk. They also created a hybrid method , this method 

combines the information Gain attributes and Opposition based firefly algorithm also known as OBFA . They 

proposed these methods inorder to excerpt the most relevant features which will thereby improve the 

classification performance of the SVM. They also proved that their proposed hybrid method performs better 

than the existing methods. 

 
The above table shows the output of various SVM accuracies. The FS stands for feature selection. On the basis 

of the above table we have a 96.24% accuracy in Hybrid-OFGA method. 
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[4] Genetic Algorithm Based Feature Subset Selection for Fetal State Classification AUTHOR: Subha 

V., Murugan D., Boopathi A. Manivanna. 

Their paper presented the improved method of classifying the cardiotogram data using a multiclass support 

vector machine(MSVM) through an optimized featured subset produced by Genetic Algorithm(GA) . Also 

various performance metrics have been evaluated and the experimental results exhibit more improved 

performance when using an optimized set compared to a full feature set. GAs are stochastic search algorithms 

based on the phenomena of natural selection and evolutionary process. Initially a set of candidate solutions is 

taken which is called population. Each individual of this population is traditionally encoded as a binary bit 

string. These bit strings are named as chromosomes or genotypes. 

 
The above table shows the comparison of average accuracy of MSVM with and without feature selection. The 

average accuracy received is 88.75% with full feature set and 91.35% with optimal feature set. 

[5] Determination of Fetal State from Cardiotocogram Using LS-SVM with Particle Swarm 

Optimization and Binary Decision Tree. AUTHOR: ErsenYJlmaz ÇaLlarKJlJkçJer 

We use a least squares support vector machine (LS-SVM) utilizing a binary decision tree for classification of 

cardiotocogram to determine the fetal state. The parameters of LS-SVM are optimized by particle swarm 

optimization. The robustness of the method is examined by running 10-fold cross-validation. The performance 

of the method is evaluated in terms of overall classification accuracy. Additionally, receiver operating 

characteristic analysis and cobweb representation are presented in order to analyze and visualize the 

performance of the method. Experimental results demonstrate that the proposed method achieves a remarkable 

classification accuracy rate of 91.62%. LS-SVM is originally proposed by Suykens and Vandewalle as a 

modification to SVM regression formulation. The idea behind the modification is to transform the problem 

from a quadratic programming problem to solving a set of linear programming problems. 

 
LS-SVM-PSO-BDT’s accuracy is 91.62% which is higher for the number of datapoints 2162. There is also a 

97.50% in ANBLIR system but the datapoints is very less. 

 

PROPOSED SCHEME 

Detecting and determining the health of the fetal by analyzing the data from the tests on pregnant women and 

generating a report . We will provide a solution by building a website that uses a RANDOM FOREST 

CLASSIFIER prediction algorithm on datasets and results from many previous tests. By taking the tests made 
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on pregnant women as input and predict the health of the fetus as normal, suspect, or pathological. The same 

will be reflected in the report and sent to the user as PDF via MAIL. 

OBJECTIVES: 

• To get the dataset and prepare the clean dataset 

• To train the dataset till maximum accuracy possible. 

• To make an user-friendly interface design. 

• To generate the pdf of the result from a package based on the input provided 

• To send the pdf to the user’s mail. 

SYSTEM DESIGN 

BLOCK DIAGRAM 

 
On basis of the graph we selected 5 parameters, they  are: 

1.Abnormal short Term Variability: Short term variability means that from one moment to the next, the fetal 

heart speeds up slightly and then slows down slightly, usually with a range of 3-5 BPM from the baseline. 

2.Mean value of short term variability: it is the average of the absolute values of the differences between 

adjacent intervals in ECG 

3.Percentage of time with Abnormal long Term Variability: long-term variability of particular significance is 

a fetal heart "acceleration." These usually occur in response to fetal movement, and are 15 BPM above the 

baseline or more, lasting 10-20 seconds or longer. 

4. Histogram Mean: Mean of Fetal Heart Rate over different time intervals. 

5. Accelerations: A sudden increase in FHR above baseline with a start to peak time of less than 30 seconds 

and a duration of under 2 minutes is referred to as an acceleration. The interval between the initial shift in heart 

rate from the baseline and the time of return to the FHR to baseline is referred to as the acceleration's duration. 
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A PICTURE OF PROOF ON HOW WE SELECTED 5 PARAMETERS: 

 

 
 

 

 

Figure 1 
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HIGH LEVEL DESIGN 

 
TOOLS AND TECHNOLOGIES 

• IDE- VS CODE :- Visual Studio Code is a streamlined code editor with support for development operations 

like debugging, task running, and version control. 

• NOTEBOOK –GOOGLE COLAB :- Colab allows anybody to write and execute arbitrary python code 

through the browser, and is especially well suited to machine learning, data analysis and education. 

• DATASET – KAGGLE :- Kaggle is an online community platform for data scientists and machine learning 

enthusiasts. 

• FRONTEND-HTML, CSS :- Hyper Text Mark up Language (HTML) is the basic scripting language used 

by web browsers to render pages on the world wide web. Cascading Style Sheets (CSS) is a style sheet language 

used to style the HTML document. 

• BACKEND –PYTHON :- From Python, we have used the Flask module for building our website and we 

have also used other modules for prediction, classification, etc. 

• DATABASE – MONGODB :- MongoDB is an open source NoSQL database management program. NoSQL 

is used as an alternative to traditional relational databases. 

• API-PDFKIT,SMTP :- PDFKIT is a module in python which is used to generate pdf from the html page using 

the web kit wkhtmltopdf. Simple Mail Transfer Protocol used to send the mail to the user. 
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Implementation of random forest classifier: 
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Implementation code for sending report to user: 
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How does the user get the required value from the CTG scan:- 

Cardiotocography 

 
 

 

Placement of the machine 
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Acceleration value: 
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Abnormal long term variability: 

 
RESULTS 

 

http://www.jetir.org/


© 2022 JETIR June 2022, Volume 9, Issue 6                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2206849 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org i409 
 

 
 

 

http://www.jetir.org/


© 2022 JETIR June 2022, Volume 9, Issue 6                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2206849 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org i410 
 

Login page: 

 
Home page: 
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Predict page: 

 
History page: 

 
CONCLUSION 

At the end of this paper we will be able to predict the health of the fetus with a higher accuracy rate. We will 

be saving the time, stress and money for the parents. Since it is a web application it can be accessed anywhere 

, any time. As we are monitoring and predicting the fetal health, we can prevent child mortality. This web 

application will not be used by only the mother or parents ,it can also be used by various users of different 

domains for various purposes. Some of our targeted users are:  

● Doctors 

● Government officials who work for health related schemes 

● Pharmaceutical companies 

● NGO’s for child and mother protection. 
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