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Abstract. Globally, pre-eclampsia is becoming a leading cause of maternal 
and fetal death, mainly due to late diagnosis and insufficient monitoring. The 
study proposes an advanced IoT and Machine Learning (ML) system to 
ensure timely medical intervention through a real-time monitoring system to 
detect pre-eclampsia in an early stage. The proposed system consists of a 
wearable pre-eclampsia watch and fetal kick sensor, which consistently 
monitors the major maternal and fetal critical indicators, like fetal heart rate, 
oxygen saturation, uterine contractions, and blood pressure. The data 
collected through LoRa and Bluetooth technology is safely sent to a cloud 
platform, where ML algorithms predict the eclampsia risk based on real-time 
trends. System forecast analysis and intelligent alert mechanisms strengthen 
healthcare providers with timely insights, reduce complications, and 
increase pregnancy results, especially in resource-limited settings. Unlike 
existing models, this solution provides end-to-end monitoring, increased 
data security, and future risk evaluation, while reducing the difference 
between maternal health requirements and technological signs of progress. 
By integrating TinyML for on-device processing and safe cloud analytics, 
the study lays a scalable, cost-effective, and data-driven approach to 
maternal healthcare. The novel IoT-ML Framework can bring a revolution 
in prenatal care, which significantly reduces pre-eclampsia-related 
mortality. 
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1 Introduction 
Pre-eclampsia, a hypertension ailment marked by increased urine protein and blood pressure 
following the twentieth week of pregnancy, is one of the most serious pregnancy-related 
conditions. Pre-eclampsia, if undiagnosed or poorly managed, can escalate into eclampsia, 
resulting in life-threatening issues for the mother and the developing fetus. Every year, the 
condition is the cause of over 500,000 fetal fatalities and over 50,000 maternal deaths 
globally. An increase in complications of common fetal associated with pre-eclampsia 
includes an increase in restrictions, low birth weight, premature birth and placental abruption. 
Can be prevented and despite being healing, late diagnosis and insufficient monitoring 
contributes to its destructive effects. 

*Corresponding author: msnshaikh1@gmail.com

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).

EPJ Web of Conferences 328, 01062 (2025) https://doi.org/10.1051/epjconf/202532801062
ICETSF-2025

RETRACTED



Pregnancy, while a transformative stage of a woman's life, also presents several health 
issues that call for continuous observation and prompt medical attention. Regular monitoring 
of maternal vital is important to identify high-risk pregnancies, enable initial diagnosis, 
provide target medical intervention, and ensure the well-being of the fetus. Failure to do so 
can result in complications of life life-threatening for the unborn child and the mother. The 
use of IoT in medical care for mothers has also gained momentum, enabling the 
observation of fetal and maternal health in real time through wearable sensors and a remote 
monitoring system. These IoT-enabled devices provide continuous data collection, which 
reduces human errors associated with keeping manual records through timely medical 
intervention and increasing patient outcomes. Adoption in maternal healthcare is associated 
with a 25% decrease in preterm births, demonstrating the ability to revolutionize pregnancy 
care [1-2]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 IoT process in maternal healthcare 

More than 800 women die with more than 800 women per day, have remains a significant 
global health concern due to the complications arising during pregnancy and delivery. 
Dangerous, 99% or more of these fatalities occur in low and middle-income countries, mainly 
due to three delays: failure to identify a complexity and receiving proper medical aid, delay 
in arriving at an adequate health facility, and delay in obtaining the proper medical attention 
upon arrival. These delays underline the immediate requirement of maternal health care 
interventions, particularly in environments with limited resources. 

Progress in technology, particularly the combination of machine learning (ML) and 
Internet of Things (IoT), provides transformational solutions in maternal healthcare. ML 
through data-operated algorithms has been used extensively has several medical applications, 
such as the diagnosis of illnesses, risk assessment, and therapy suggestions. In maternal 
healthcare, the ML model has been successfully implemented to predict preterm birth, 
stillbirth, and pregnancy-related complications, which enables early interventions that 
improve maternal and fetal outcomes [1-3]. 

2 Literature Survey 
The Internet of Things (IoT) is a rapidly evolving technological framework that enables the 
interconnectivity of devices, facilitating real-time data collection and transmission. IoT 
leverages wireless connectivity, nanotechnology, and radio frequency identification to 
enhance various applications, including healthcare. In the realm of maternal health, IoT can 

revolutionize pregnancy monitoring, improving outcomes, increasing efficiency, and 
reducing costs. Despite advancements in pregnancy monitoring systems, real-time 
monitoring solutions for high-risk pregnancies remain limited [3-4]. 

Monitoring systems based on IoT have been the subject of numerous studies for expectant 
mothers and infants. Internet of Things (IoT)-based baby monitoring system that used a PIR 
(passive infrared) motion sensor and temperature sensor to track movement, pulse rate, and 
body temperature, transmitting data via GSM technology. An integrated maternal-fetal 
monitoring solution using data analytics and intelligent diagnostics, incorporating uterine 
tonus, body temperature, oxygen saturation, blood pressure and heart rate. They utilized a 1D 
convolutional neural network (1D-CNN) classifier to predict pregnancy complications with 
92.59% accuracy. However, their system was not implemented in real-time settings [5]. 

The author proposed a decision tree algorithm to evaluate pregnant women's health using 
smart bracelets that monitored heart rate, blood pressure and body temperature. Their system 
included an electronic module, wireless transmission and a sensor module but was not 
implemented in real-time scenarios. Author designed an IoT model for pre-eclampsia risk 
management that continuously monitored maternal parameters, including blood pressure and 
body temperature, using fog computing for real-time analysis. However, fetal parameters 
were not captured, and machine learning (ML) was not integrated for predictive modelling 
[6]. 

This author suggested an Internet of Things-based system for tracking expecting moms 
in underdeveloped nations, using pulse sensors, temperature sensors, and GPS modules 
controlled by an Arduino microcontroller [7]. The data was transmitted via GSM to a cloud-
based system that stored, processed, and analysed the information before sending alerts to 
healthcare providers. However, ML was not incorporated into their framework. An  IoT-
based maternal stress observation system using a K-means clustering algorithm to analyse 
heart rate variations. The system employed wearable devices and an edge-based architecture, 
allowing real-time data transmission to cloud servers. However, only maternal stress 
parameters were considered, excluding fetal health indicators [7-8]. 

This paper introduced a mechanism for evaluating pregnancy risk that combined wireless 
sensors with the internet for real-time supervision. Using sensors for heart rate, blood 
glucose, temperature, and uterine contractions, the system employed a Support Vector 
Machine (SVM) algorithm for data analysis. This approach ensured continuous monitoring 
and provided alerts to caregivers. However, fetal parameters were not included in the system 
[9-11]. 

3 IoT for Maternal Healthcare 

A network of physically connected things that collect and exchange data through the Internet 
is called the Internet of Things (IoT).  The closer connection between computer-based 
systems and the real world is made possible by IOT technology, which enables the sensor to 
record values during remotely managed in the infrastructure. This improves efficiency, 
accuracy, and financial gains. Each device in the Internet of Things Idea can be linked to the 
intranet, the internet or other network devices. This makes it possible to collect different types 
of data from the devices, including power factor, energy consumption, setup and operational 
information. It enables gadgets to make intelligent decisions according to analytical 
guidelines that are best for their intended task [12-13]. 

Remote health monitoring and emergency notification systems can be made possible by 
IoT devices. Patients can use portable sensors to help doctors keep an eye on their health in 
real time and take the necessary action. These health monitoring devices can be anything 
from basic heart rate and blood pressure monitors to complex systems that can keep an eye 
on specialized implants as pacemakers, bracelets, and cutting-edge hearing aids [14].  
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Installing specialized sensors in living areas can also help keep an eye on the health and 
general well-being of senior citizens, guarantee that proper care is provided, and support their 
rehabilitation efforts to restore their lost mobility [15-16]. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 2. IoT-Based health monitoring System 

Complete health tracking IoT solutions that help with managing health vitals and 
recurring medication requirements are being created more and more for chronic and prenatal 
patients. An author deployed an IoT-based solution for ongoing cardiac status monitoring 
and prediction, while an author offered a health monitoring system that allows patients and 
their healthcare professionals to share health information without depending on trustworthy 
third parties to manage the information. In contrast, [17-19] implemented a secure health 
monitoring platform by integrating Named Data Networking (NDN), IoT, and edge cloud.  

Through wireless connection, such as Bluetooth, RFID modules or LoRa technology, 
among others, the cloud receives the data gathered by the IoT sensors for further examination. 
Wi-Fi, Bluetooth, and Bluetooth low energy (BLE) were established as common short-range 
wireless communication techniques in applications involving the transmission of health data 
[20]. They found that Bluetooth had the best usability and that BLE and Bluetooth had 
superior authentication and encryption methods, making them safe ways to send health data. 
A microcontroller is used by the IoT sensors to transmit data to the Internet of Things app 
for evaluation. Combining machine learning algorithms can aid in the processing of sensor 
data and assist in anticipating pregnancy-related problems in maternal healthcare [21]. Fig. 1 
shows the full Internet of Things process of employing biosensors and communication 
protocols to take pregnant women's vital signs, sending out appropriate notifications based 
on the pregnant woman's health status and moving the data to the cloud for analysis and 
storage.  

In this work, a pre-eclampsia wrist clock that is connected to a sensor for fetal kick counts is 
designed and prototyped using machine learning (ML) and Internet of Things (IOT) 
technology. PET risk is predicted using the algorithm for expectant mothers by integrating it 
with a Naïve Bayes preeclampsia categorization model [22]. Through real-time vitals 
monitoring and an alert system that sounds when a woman is at danger of PET, the model 
will assist expectant mothers. The model will assist in the early detection and diagnosis of 
pregnancy issues related to pre-eclampsia and offer prompt intervention to lower the risks 
involved [23]. 

4 System Architecture 
The pre-eclampsia watch, pre-eclampsia mobile application, pre-eclampsia firebase cloud 
storage and pre-eclampsia kick sensor comprise the four main parts of the pre-eclampsia 
watch concept.  As shown in Fig. 3, the wristband is used to wear the pre-eclampsia watch 
and is connected to a sensor for kick count that is affixed beneath the pregnant woman's 
umbilicus.  Vital indicators are recorded by the kick sensor and sent to the pre-eclampsia 
watch via LoRa technology [24]. Because it offers a safe way to share health information and 
enables devices to send data over long distances while using little power, LoRa technology 
was embraced [25].  The preeclampsia watch serves as the focal point and records blood 
pressure (BP), body temperature, maternal heart rate (MHR), and oxygen saturation (SpO2). 
The fetal heart rate (FHR), uterine contractions, and fetal kicks can all be detected with the 
kick sensor.  Wi-Fi technology is then used to send the pre-eclampsia watch data to the 
Firebase cloud server for processing. The information is also sent to the mobile application 
using Bluetooth technology. The expectant mother and her caregivers can then access the 
processed data via the mobile application. It gives qualified healthcare professionals a real-
time alert on women who are at risk and displays the health status of expectant mothers [26-
27]. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. System architecture 
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4.1 Watch prototype for Pre‑eclampsia  

A functional device that keeps an eye on expectant mothers' health in order to enhance 
maternal care was developed using a variety of components and technologies. The first 
prototype included an Arduino Nano platform with, OLED display of size 240*240 pixels, 
LM35 temperature sensor, Max 30102 sensor, a rotary encoder, a battery shield, a 
prototyping Vero board, capacitors, and resistors. The PCB design is shown in Figs. 4 and 5. 
Throughout the development process, firmware was created to measure oxygen saturation 
levels (Sp02), heart rate, body temperature, and blood pressure. Although the interface 
showed promise, the prototype's bulkiness hindered its portability, and the Max30102 sensor, 
which measured heart rate and oxygen saturation, produced unreliable data [28]. The LM35 
sensor, which was designed to detect body temperature, turned out to be more useful for 
measuring ambient temperature than it was for precisely measuring body temperature [28-
29]. 

Other sensors and parts were investigated to enhance the device's functionality. The 
Max86160 and Max86140 sensors were found through the search, providing improved heart 
rate monitoring capabilities. To solve the problems with the previous prototype, we also 
needed a more potent microprocessor, a smaller circular LCD, and a clinical body 
temperature sensor MAX 30205 with great accuracy. Small AS6221 Body temperature 
sensors eventually replaced the Max30205 sensor [29-30]. Portability and functionality 
requirements were successfully met by changes made in another build of a prototype. 
However, there were issues with the accuracy of the data recorded.  The makers of the sensors 
were mentioned in the list to find and buy the best sensors for our special needs to overcome 
these obstacles. The most suitable sensor for pre-eclampsia watch was determined to include 
a powerful analog front-end (AFE), Photodiode, Real Green LED, Red LED, and infrared 
LED, digital-to-analog filter, analog-to-digital filter and a highly elaborate body sensor 
through these efforts [29-30]. 

4.2 Pre‑eclampsia Monitoring Mobile Application 

The mobile application plays a crucial role in supporting the pre-eclampsia fetal kicks count 
device and the pre-eclampsia watch. It acts as an interface that allows users to register, engage 
with the gadget, and reach important health information related to east-eclampsia monitoring. 
By integrating with the device, the app enables real-time tracking and analysis of maternal 
and fetal health data, which helps expectant mothers and healthcare providers to detect early 
warning indications of severe eclampsia. Users can log to fetal movements, obtain alerts, and 
see health trends through an easy-to-use interface. Additionally, the app increases the 
busyness and access to the user by providing educational resources and information to ensure 
timely medical intervention. It bridges the difference between patients and healthcare 
professionals by offering distant monitoring capabilities, which improve maternal and fetal 
health results. Overall, the mobile application enhances the effectiveness of the pre-eclampsia 
watch and fetal kick count device by providing a user-friendly, data-driven approach to 
managing the health risks of pregnancy [31]. 

5 Pre‑Eclampsia Observation and Evaluation 
This watch is designed to fit the wrist of pregnant women and record important maternal 
information. To collect information about the mother's health, many sensors and other parts 
are attached. The clock refined multi-wavelength photoplethysmography (PPG) uses arrays, 
which eliminates the requirement of traditional blood pressure phlegm and enables 
continuous, non-invasive blood pressure monitoring. There are also additional sensors in the 

watch, such as Electrocardiogram (ECG) and Galvanic Skin Response (GSR), systolic and 
diastolic blood pressure (BP), Heart rate (HR), oxygen saturation (SPO2), Electrocardiogram 
(ECG), Gyrocardiogram (GCG) and Seamocardiogram (SCG) are among the measures 
recorded. The clock has the Max86160 sensor, which measures the heart rate in real time by 
sensing the amount of blood in the wrist through photoplethysmography (PPG). 

AS6221, a clinical-grade thermometer, is used to measure the surface and peripheral skin 
temperature. Additionally, the watch has an integrated sensor hub (Max32664) with a slave 
microprocessor that records peripheral capillary oxygen saturation (SPO2) and records. The 
watch uses LoRa technology to get fetal vitals via a kick count sensor. The ESP32-Pico-D4 
microprocessor powers the pre-eclampsia watch. The microcontroller aims to allow the pre-
eclampsia wristwatch to communicate with all of its other sensors and allow the web server 
and mobile application to obtain encrypted data on Wi-Fi and Bluetooth, respectively. In 
addition to supporting secure booting, the ESP32-pico-d4 transmits encrypted data to the web 
server via Wi-Fi via web sockets.  

A rechargeable battery in pre-eclampsia watch, temperature and time information to 
record a DS3231MZ Real-Time Clock (RTC), a BMA400 accelerometer, a BMA400 
Accelerometer to record exercise data, BMA400 Excellence, a CH340E USB serial, and a 
Type-C, and the type-c. There is also to communicate with the computer. In addition, there 
is an RFM98W LoRa module in use, which is famous for its high dependence, extended 
range and low power consumption. The device's antenna significantly improves the 
performance of the RFM98W module. Radio signals that allow communication between fetal 
kick gadgets and pre-eclampsia watch are sent and received through the antenna. The overall 
effectiveness of the LoRa system, the data rate and range are all affected by the antenna 
selection. The microcontroller board's PCB serves as a screen board, housing a circular 1.28-
inch LCD screen with IPS technology GC9A01 and 240 × 240 pixel resolution.  For the 
benefit of the mother and the fetal, a model for analysing pre-eclampsia is combined with the 
wrist watch system to deliver timely alerts that allow for rapid action in the event of any 
health difficulties [32].  

6 Kick Sensor Model 
The kick count sensor weighs 17.3 grams and is 30 mm is 30 mm wide. It operates 24 hours 
and is affixed to the expectant mother's stomach under the umbilical cord. It monitors the 
heart rate of the fetus inside the womb using the condenser microphone sensor and a 
piezoelectric sensor, respectively. By sending out the noise and listening to Eco, this device 
combines vibration and ultrasonic sensors to detect any stomach vibration and listen to any 
sound with a similar pattern. A condenser microphone, a kind of capacitive sensor, uses a 
diaphragm to transform sound into an electrical signal.  

The condenser microphone sensor on the mother's stomach is employed in the fetal kick 
gadget to detect the sound of the fetus. Operational amplifier LM 293DR, which provides 
excellent accuracy and stability, increases the signals produced by these sensors.  
Atmega328p-Au microcontroller, which gives strength to the fetal kick gadget, allows 
encrypted data transfer to the pre-eclampsia watch using LoRa RFM98W module and 
facilitates communication with the sensor. To ensure the confidentiality and privacy of the 
data transferred between the pre-eclampsia monitor and the fetal kick device, the 
Atmega328P-AU microcontroller incorporates an encrypted communication protocol [33].  
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managing the health risks of pregnancy [31]. 

5 Pre‑Eclampsia Observation and Evaluation 
This watch is designed to fit the wrist of pregnant women and record important maternal 
information. To collect information about the mother's health, many sensors and other parts 
are attached. The clock refined multi-wavelength photoplethysmography (PPG) uses arrays, 
which eliminates the requirement of traditional blood pressure phlegm and enables 
continuous, non-invasive blood pressure monitoring. There are also additional sensors in the 

watch, such as Electrocardiogram (ECG) and Galvanic Skin Response (GSR), systolic and 
diastolic blood pressure (BP), Heart rate (HR), oxygen saturation (SPO2), Electrocardiogram 
(ECG), Gyrocardiogram (GCG) and Seamocardiogram (SCG) are among the measures 
recorded. The clock has the Max86160 sensor, which measures the heart rate in real time by 
sensing the amount of blood in the wrist through photoplethysmography (PPG). 

AS6221, a clinical-grade thermometer, is used to measure the surface and peripheral skin 
temperature. Additionally, the watch has an integrated sensor hub (Max32664) with a slave 
microprocessor that records peripheral capillary oxygen saturation (SPO2) and records. The 
watch uses LoRa technology to get fetal vitals via a kick count sensor. The ESP32-Pico-D4 
microprocessor powers the pre-eclampsia watch. The microcontroller aims to allow the pre-
eclampsia wristwatch to communicate with all of its other sensors and allow the web server 
and mobile application to obtain encrypted data on Wi-Fi and Bluetooth, respectively. In 
addition to supporting secure booting, the ESP32-pico-d4 transmits encrypted data to the web 
server via Wi-Fi via web sockets.  

A rechargeable battery in pre-eclampsia watch, temperature and time information to 
record a DS3231MZ Real-Time Clock (RTC), a BMA400 accelerometer, a BMA400 
Accelerometer to record exercise data, BMA400 Excellence, a CH340E USB serial, and a 
Type-C, and the type-c. There is also to communicate with the computer. In addition, there 
is an RFM98W LoRa module in use, which is famous for its high dependence, extended 
range and low power consumption. The device's antenna significantly improves the 
performance of the RFM98W module. Radio signals that allow communication between fetal 
kick gadgets and pre-eclampsia watch are sent and received through the antenna. The overall 
effectiveness of the LoRa system, the data rate and range are all affected by the antenna 
selection. The microcontroller board's PCB serves as a screen board, housing a circular 1.28-
inch LCD screen with IPS technology GC9A01 and 240 × 240 pixel resolution.  For the 
benefit of the mother and the fetal, a model for analysing pre-eclampsia is combined with the 
wrist watch system to deliver timely alerts that allow for rapid action in the event of any 
health difficulties [32].  

6 Kick Sensor Model 
The kick count sensor weighs 17.3 grams and is 30 mm is 30 mm wide. It operates 24 hours 
and is affixed to the expectant mother's stomach under the umbilical cord. It monitors the 
heart rate of the fetus inside the womb using the condenser microphone sensor and a 
piezoelectric sensor, respectively. By sending out the noise and listening to Eco, this device 
combines vibration and ultrasonic sensors to detect any stomach vibration and listen to any 
sound with a similar pattern. A condenser microphone, a kind of capacitive sensor, uses a 
diaphragm to transform sound into an electrical signal.  

The condenser microphone sensor on the mother's stomach is employed in the fetal kick 
gadget to detect the sound of the fetus. Operational amplifier LM 293DR, which provides 
excellent accuracy and stability, increases the signals produced by these sensors.  
Atmega328p-Au microcontroller, which gives strength to the fetal kick gadget, allows 
encrypted data transfer to the pre-eclampsia watch using LoRa RFM98W module and 
facilitates communication with the sensor. To ensure the confidentiality and privacy of the 
data transferred between the pre-eclampsia monitor and the fetal kick device, the 
Atmega328P-AU microcontroller incorporates an encrypted communication protocol [33].  
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Fig 4. Pre-eclampsia watch with Kick Sensor 

7 System Development 
The creation of the pre-eclampsia watch and pre-eclampsia fetal kick count device required 
a combination of hardware and software technologies. The process included printed circuit 
boards (PCBs), developing firmware, creating a mobile application and building hardware 
components. Various equipment and technologies, including Altium, C ++, Platformio, 
Flutter Dart, Lua, Figma, Python, Heroku and Adobe Illustrator, were used to achieve these 
objectives [34-35]. 

7.1 PCB Design and Firmware Development 

PCBs for the device were designed using Altium, a widely used software tool that operates 
on the Windows OS.  

 
Fig 5. Pre-eclampsia PCB design 

Altium provides powerful tools to create and simulate complex circuit schemes, making it 
ideal for designing the hardware components of the device. The firmware, which controls the 
behaviour of the device, was developed using PlatformIO, C++, Lua and Python. The 
PlatformIO was chosen for the ability to manage several hardware platforms such as Arduino 
and ESP8266, which makes it ideal for IOT applications. Additionally, its underlying library 
manager provided the facility for efficient management of dependencies. C++, Lua, and 
Python were included for their strength in embedded system programming and real-time 
processing [35-36]. 

7.2 Mobile Application Development 

Mobile application, an important component for user interaction, was designed using the 
pulsing dart framework. The flute was selected with the ability to create visually attractive 
and interactive cross-platform applications, with the ability to ensure compatibility with both 
Android and iOS. Its comprehensive library of adaptable widgets and tools allowed 
developers to efficiently design a simple and responsible user interface. Open-source nature 
of the floor for customization to meet project-specific requirements also provided flexibility 
[37]. 

To ensure a spontaneous and visually attractive user experience, the wireframe of the 
mobile application was designed using a collaborative design tool, Figma. Figma's Rich 
Library and Cloud-based platform enabled real-time cooperation between designers. 
Additionally, Adobe Illustrator was used to make devices sprite - 2D images representing the 
user interface. The Illustrator was selected from a huge community of designers for its 
versatility, scalability and support [38]. 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6. Mobile application for Pre-eclampsia Detection and health monitoring  

7.3 Cloud Server Development 

The Cloud Infrastructure for the project was developed using Next.JS and React.js 
Framework, which was hosted on Heroku. Heroku was chosen due to its scalability and 
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reliability, providing spontaneous application hosting and database management. Next.js, a 
powerful open-source web framework based on React.js, was used to create API & Point, 
manage IOT Cloud and handle the database. It was chosen for ease of its use, performance 
and scalability, which allowed the team to develop a strong and efficient cloud solution. 

The development of the pre-eclampsia watch and the pre-eclampsia fetal kick count 
device included the integration of several hardware and software technologies. From PCB 
design and firmware development to mobile application creation and cloud integration, each 
stage was carefully executed using the most suitable tool. The result is an advanced 
healthcare surveillance tool that increases maternal and fetal health through innovative 
technology [38]. 

8 Conclusion 
The study introduces a transformative IoT and ML-based Real-Time Monitoring System 
designed to detect eclampsia and deal with the continuous challenge of management. By 
integrating the wearable technology, integrating the future analytics and safe cloud-based 
data processing, the approach brings a significant difference between the needs of maternal 
healthcare and technological progress. Unlike traditional methods, our pre-eclampsia watch 
and fetal kick sensors provide continuous, real-time monitoring of critical parameters, 
enabling early detection and active medical intervention. 

The inclusion of TinyML for on-device intelligence increases efficiency, while safe LoRa 
and Bluetooth data transmission ensures privacy and reliability. The ML model's future 
capabilities significantly improve risk evaluation, reduce delay in diagnosis and increase 
clinical decision making. This scalable and cost-effective solution can bring a revolution in 
maternal healthcare, especially in low-resources settings, where timely access to timely care 
is often limited. 
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reliability, providing spontaneous application hosting and database management. Next.js, a 
powerful open-source web framework based on React.js, was used to create API & Point, 
manage IOT Cloud and handle the database. It was chosen for ease of its use, performance 
and scalability, which allowed the team to develop a strong and efficient cloud solution. 

The development of the pre-eclampsia watch and the pre-eclampsia fetal kick count 
device included the integration of several hardware and software technologies. From PCB 
design and firmware development to mobile application creation and cloud integration, each 
stage was carefully executed using the most suitable tool. The result is an advanced 
healthcare surveillance tool that increases maternal and fetal health through innovative 
technology [38]. 

8 Conclusion 
The study introduces a transformative IoT and ML-based Real-Time Monitoring System 
designed to detect eclampsia and deal with the continuous challenge of management. By 
integrating the wearable technology, integrating the future analytics and safe cloud-based 
data processing, the approach brings a significant difference between the needs of maternal 
healthcare and technological progress. Unlike traditional methods, our pre-eclampsia watch 
and fetal kick sensors provide continuous, real-time monitoring of critical parameters, 
enabling early detection and active medical intervention. 

The inclusion of TinyML for on-device intelligence increases efficiency, while safe LoRa 
and Bluetooth data transmission ensures privacy and reliability. The ML model's future 
capabilities significantly improve risk evaluation, reduce delay in diagnosis and increase 
clinical decision making. This scalable and cost-effective solution can bring a revolution in 
maternal healthcare, especially in low-resources settings, where timely access to timely care 
is often limited. 
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