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Abstract  Background: The development of technology by utilizing sensors to record body 

bioelectricity is a challenge in the transformation of health in the pillar of biotechnology 
that can be used to detect fetal movement with a non-transmission and inexpensive 
system. Advances in sensor technology can be used for long-term fetal movement 
recording. This study discusses the development of a system that can be used by 
pregnant women to monitor fetal movement using an accelerometer that has a fairly 
high accuracy in detecting fetal movement. Mobile phone applications to monitor fetal 
movement using an accelerometer in areas with limited resources have a fairly high 
level of accuracy and can be used as a tool in monitoring fetal movement. Research on 
fetal movement recording devices can provide valuable information about the condition 
of the fetus and its health, and has developed into a reliable technology that can be used 
in clinical settings. 
Objective: to develop a website-based fetal recording device. 
Method: The research method used is the research and development (R&D) method, 
this method is used to develop certain products and test the effectiveness of the product. 
Results:  The results displayed in the software are in the form of excel which will be 
processed into a logarithm of fetal movement recorded by the electrode and then an 
analysis of fetal movement signals will be carried out compared to the movement 
results from the mother's perception. 
Conclusion: The prototype demonstrates superior noise reduction capabilities but may 
require optimized preprocessing to preserve event-related signal variations. 
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BACKGROUND 
 
Indicators of maternal and child health success are decreasing maternal and newborn 
morbidity and mortality. One of the efforts made to reduce infant mortality caused by fetal 
hypoxia in the womb is by monitoring fetal well-being in the womb. Several variables that 
are used as parameters to determine fetal well-being are fetal heart rate and fetal 
movement of less than 3 body or limb movements. 1 Around 55-63% of fetal deaths in the 
womb are preceded by decreased fetal movement and felt by the mother. 2, 3, 4 
The most commonly used fetal movement quantification method is through maternal 
perception, this method is highly dependent on the mother, especially fine or gentle 
movements. 5. Strong fetal movements are felt by most women at night (72.8%, n = 195) 
and at night including sleep time (74.5%, n = 199). Women are more likely to feel moderate 
or strong fetal movements when sitting quietly than when doing other activities such as 
drinking a cold drink or eating.6 7. Research suggests that only about 40% of movements 
observed on ultrasound are detected by maternal sensation, but there is a lack of clear 
guidance on what constitutes a perceived movement.8 9 10 11 12. Maternal perception 
accounts for 40% to 90% of fetal movements detected using ultrasound.13 Because of the 
inconsistency of maternal perception, a Cochrane review5 reported that four studies 
involving 71,370 women identified no benefit to maternal fetal movement counting. Women 
are now encouraged to tell their midwife or doctor if they feel a change in fetal movement 
as soon as possible, allowing for closer monitoring, which is why more accurate monitoring 
is needed.14. Other common methods for measuring fetal movement include ultrasound, 
MRI and cardiotocography. Ultrasonography, currently the gold standard for fetal 
movement detection, requires a skilled operator and is not suitable for long-term 
monitoring.12 Advances in sensor technology can be used for long-term fetal movement 
recording 15. Prominent fetal monitoring technologies include those based on acoustic 
sensors, accelerometers, and piezoelectric diaphragms 16. Several studies have proposed 
approaches for long-term fetal movement recording using accelerometers 17 18 19. 20. The 
results of the study showed that the use of accelerometers can provide useful information 
about fetal movement patterns. 21. The use of two types of accelerometers can provide 
accurate measurements, but one type has greater advantages in terms of comfort for 
pregnant women. 16 . The development of a fetal movement monitoring device using a 3D 
accelerometer showed that the device can provide accurate information about fetal 
movement and is reliable in different situations. 22. The development of technology utilizing 
sensors to record bioelectricity is a challenge in the transformation of health in the field of 
biotechnology that can be used to detect fetal movement with a non-transmission and 
inexpensive system. For example, the use of a single accelerometer to record fetal 
movement averaged 62% better than that of ultrasound scanning using multiple ultrasound 
scans. 17. Presented a fetal activity monitor that uses three accelerometers to detect fetal 
activity and an additional accelerometer, placed on the mother's chest, to detect artifacts 
from maternal activity. 
 
 
METHODS 
 
The research method used is the research and development (R&D) method, this method is used to 
develop certain products and test the effectiveness of the product. 
 
RESULT AND DISCUSSION 
 
The prototype is synchronized with the website using Bluetooth with the following display on the 
website :  
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The display on the real-time website of fetal movement from the mother's perception can be displayed. 
The results displayed in the software are in the form of excel which will be processed into a logarithm of 
fetal movement recorded by the electrode and then an analysis of fetal movement signals will be carried out 
compared to the movement results from the mother's perception. 
The data display in the software is as follows: 
 
Figure 1: Fetal Movement Data 
 

 
In the data above, bioelectric signals from fetal movements were recorded twice in 6 minutes. 
 
Figure 2: Fetal Movement Data 
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In the data above, bioelectric signals from fetal movements were recorded 4 times in 6 minutes. 
 
Figure 3: Fetal Movement Data 

 
In the data above, bioelectric signals from fetal movements were recorded 7 times in 6 minutes. 
Figure 4: Fetal Movement Data 



Proceeding of The 7st International Conference on Interprofessional 
Health Collaboration and Community Empowerment 

Bandung, 28-29 November 2024 

 

51 

 
 
 
In the data above, bioelectric signals from fetal movements were recorded 9 times in 6 minutes. 
Figure 5: Fetal Movement Data 
 

 
In the data above, bioelectric signals from fetal movements were recorded 5 times in 6 minutes. 
 
Figure 6: Fetal Movement Data 
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In the data above, bioelectric signals from fetal movements were recorded 10 times in 6 minutes. 
Figure 7: Fetal Movement Data 
 

 
In the data above, bioelectric signals from fetal movements were recorded 11 times in 6 minutes. 
 
 
 
 
CONCLUSION 
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The prototype demonstrates superior noise reduction capabilities but may require optimized 
preprocessing to preserve event-related signal variations. 
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