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ABSTRACT :

Inadequacies in traditional prenatal care underscore the critical need for continuous monitoring to detect complications early. Despite advancements, existing
methods often miss crucial signs, risking maternal and fetal health. To address this gap, we introduce the Pocket-Held Fetal Monitoring system, a groundbreaking
solution poised to revolutionize prenatal care.Our project integrates advanced sensors, including Max30100 for fetal heart rate and SPO2 for oxygen saturation,
strategically placed on the mother's abdomen for real-time, non-invasive monitoring throughout pregnancy. Additionally, our system incorporates sensors for
detecting amniotic fluid leakage and predicting delivery onset. Leveraging state-of-the-art machine learning algorithms, it enables early prediction of labor and
facilitates timely identification of complications.With an intuitive 10T interface, healthcare providers gain access to real-time data, empowering proactive
interventions and personalized care plans..
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INTRODUCTION

Prenatal care is a cornerstone of maternal and fetal health, aimed at ensuring the well-being of both mother and baby throughout pregnancy. However,
despite advancements in medical technology, traditional prenatal care methods often struggle to provide comprehensive and timely monitoring, leaving
gaps in the detection of potential complications. These inadequacies underscore the critical need for continuous monitoring solutions that can identify
issues early and enable proactive interventions. response to this pressing need, we present the Pocket-Held Fetal Monitoring system, a portable and
innovative solution designed to revolutionize prenatal care. This system integrates advanced sensors, including the Max30100 for fetal heart rate and
SPO2 for oxygen saturation, strategically positioned on the mother's abdomen for real-time, non-invasive monitoring throughout pregnancy. By
leveraging cutting-edge technology, such as machine learning algorithms, the Pocket-Held Fetal Monitoring system not only detects vital signs but also
predicts labor onset and identifies potential complications before they escalate . This introduction sets the stage for understanding the significance of the
Pocket-Held Fetal Monitoring system in addressing the shortcomings of traditional prenatal care and highlights its potential to improve maternal and
fetal health outcomes through continuous monitoring and early intervention.

OBJECTIVE

Develop a portable monitoring system integrating advanced sensors, including Max30100 for fetal heart rate and SPO2 for oxygen saturation, for real-
time, non-invasive monitoring throughout pregnancy. Incorporate sensors for detecting amniotic fluid leakage and predicting delivery onset, utilizing
machine learning algorithms to enable early prediction of labor and timely identification of complications

Design an intuitive 10T interface for healthcare providers to access real-time data, empowering them to make proactive interventions and develop
personalized care plans based on the continuous monitoring provided by the Pocket-Held Fetal Monitoring system.

De

LITERATURE SURVEY

Yuliya A. Zhivolupova et al “Remote Monitoring System for Preeclampsia Detection and Control” — IEEE, 2019

2. They have approached standard diagnostic basis; specific data analysis in accordance with its type; an integrated approach to the mother
state estimation and the possibility of an emergency communication with a physician. Such a system will find wide application in clinical
obstetric practice
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Malcolm Clarke et al proposed “Interoperable End-to-End Remote Patient Monitoring Platform based on IEEE 11073 PHD and ZigBee
Health Care Profile” - IEEE Transactions on Biomedical Engineering — 2018

e This existing paper described the implementation of an end to-end remote monitoring platform based on the IEEE 11073 standards for
Personal Health Devices (PHD).

. It provides an overview of the concepts and approaches and describes how the standard has been optimized for small devices with limited
resources of processor, memory and power and that use short range wireless technology.

. It explains aspects of IEEE 11073, including the Domain Information Model, state model and nomenclature, and how these support its plug-
and-play architecture

3. Haibin Zhang et al proposed “Connecting Intelligent Things in Smart Hospitals using NB-IoT” IEEE Internet of Things Journal - 2018
They have implemented use of Internet of Things (IoT), especially smart wearables will play an important role in improving the quality of
medical care, bringing convenience for patients and improving the management level of hospitals. However, due to the limitation of
communication protocols, there exists non unified architecture that can connect all intelligent things in smart hospitals, which is made
possible by the emergence of the Narrowband 1oT (NB-IoT). In light of this, we propose an architecture to connect intelligent things in
smart hospitals based on NB-10T, and introduce edge computing to deal with the requirement of latency in medical process. As a case study,
we develop an infusion monitoring system to monitor the real time drop rate and the volume of remaining drug during the intravenous
infusion. Finally, we discuss the challenges and future directions for building a smart hospital by connecting intelligent things.

EXISTING SYSTEM:

The present study is focusing on proposing an loT based health assessment framework to capture the blood pressure and other health related parameters
of pregnant women continuously.

The captured data is then processed and analyzed by fog nodes. These fog nodes then provide real-time suggestions to the patient for improving health
conditions.

Fog nodes also send the processed data to cloud servers for further analysis by healthcare providers.

PROPOSED SYSTEM:

The proposed Pocket-Held Fetal Monitoring system is a portable and innovative solution designed to revolutionize prenatal care by offering continuous
monitoring and early detection of potential complications. Integrating advanced sensors such as the Max30100 for fetal heart rate and SPO2 for oxygen
saturation, placed on the mother's abdomen, this system provides real-time, non-invasive monitoring throughout pregnancy. Additionally, it
incorporates sensors for detecting amniotic fluid leakage and predicting delivery onset, utilizing machine learning algorithms for early prediction of
labor and timely identification of complications. With an intuitive 10T interface accessible to healthcare providers, the system facilitates proactive
interventions and personalized care plans based on continuous monitoring data. Its portability ensures accessibility for pregnant individuals in various
environments, ultimately aiming to improve maternal and fetal health outcomes through continuous monitoring and early intervention.
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RESULT AND DISCUSSION

The implementation of the Pocket-Held Fetal Monitoring system demonstrated significant advancements in prenatal care, offering early detection of
complications, predictive capabilities, and real-time monitoring to improve maternal and fetal health outcomes. Through continuous monitoring, the
system enabled healthcare providers to detect abnormalities in fetal heart rate, oxygen saturation, and amniotic fluid levels, facilitating timely
interventions and reducing the risk of adverse outcomes. The predictive algorithms integrated into the system allowed for the anticipation of labor onset
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and identification of potential complications, empowering healthcare providers to develop personalized care plans tailored to individual patient needs.
Real-time access to data via an intuitive 10T interface empowered healthcare providers to make informed decisions and proactive interventions,
ultimately enhancing prenatal care and optimizing maternal and fetal health outcomes. These findings underscore the potential of the Pocket-Held Fetal
Monitoring system to revolutionize prenatal care practices and improve healthcare delivery for pregnant individuals.

CONCLUSION

In conclusion, the introduction of the Pocket-Held Fetal Monitoring system marks a significant advancement in the field of prenatal care, addressing the
inadequacies of traditional monitoring methods and offering promising solutions to improve maternal and fetal health outcomes. Through its integration
of advanced sensors, predictive algorithms, and real-time monitoring capabilities, the system has demonstrated its ability to enable early detection of
complications, facilitate timely interventions, and empower healthcare providers with personalized care plans. The results of this study underscore the
potential of the Pocket-Held Fetal Monitoring system to revolutionize prenatal care practices.

REFERENCE :

[1] Y. Chen, M. D. Wilkins, J. Barahona, A. J. Rosenbaum, M. Daniele, and E. Lobaton, “Toward automated analysis of fetal phonocardiograms:
Comparing heartbeat detection from fetal doppler and digital stethoscope signals,” in Proc. 43rd Annu. Int. Conf. IEEE Eng. Med. Biol. Soc., 2021, pp.
975-979.

[2] J. Chen, K. Phua, Y. Song, and L. Shue, “A portable phonocardiographic fetal heart rate monitor,” in Proc. IEEEInt. Symp.Circuits Systems. Island
Kos, 2006, Art. no. 4.

[3] E. W. Hansen, Fourier Transforms: Principles and Applications. Hoboken, NJ, USA: Wiley, 2015.

[4] 1. Daubechies, “The Wavelet Transform, Time-Frequency Localization and Signal Analysis,” in Fundamental Papers inWavelet Theory. Princeton,
NJ, USA: Princeton Univ. Press, Dec. 2009, pp. 442-486.

[5] Y. Song, W. Xie, J. F. Chen, and K. S. Phua, “Passive acoustic maternal abdominal fetal heart rate monitoring using wavelet transform,” in Proc.
Computed. Cardiol., 2006, pp. 581-584.

[6] V. S. Chourasia and A. K. Tiwari, “Design methodology of a new wavelet basis function or fetal phonocardiographic signals,” Sci. Worl

J., vol. 2013, pp. 1-12, 2013.

[7] F. Kovacs, C. Horvéth, a. T. Balogh, and G. Hosszu, “Extended noninvasive fetal monitoring by detailed analysis of data measured with
phonocardiography,” IEEE Trans.Biomed. Eng., vol. 58, no. 1, pp. 64-70, Jan. 2011.

[8] I. Suryani Faradisa, A. Ananda, T.Arief Sardjono, andM.Hery Purnomo, “Denoising of fetal phonocardiogram signal by wavelet transformation, in
Proc. E3S Web Conf., 2020, Art. no. 00013.

[9] A. Strazza et al., “PCG-Decompositor: A. newmethod for fetal phonocardiogram filtering based onwavelet transformmulti-level decomposition,” in
Proc. 15th Mediterranean Conf. Med. Biol. Eng. Comput., 2020, pp. 47-53.

[10] N. E. Huang et al., “The empirical mode decomposition and the Hilbert spectrum for nonlinear and non-stationary time series analysis,” Proc. Roy.
Soc. London. Ser. A: Math., Phys. Eng. Sci., vol. 454, no. 1971, pp. 903-995, Mar. 1998.



