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Hardware Implementation of a System
for Constant Monitoring of Fetal Heart Sounds

Abstract: Auscultation is one of the fetal monitoring methods. Since the acoustic signal acquired from the
pregnant woman’s abdomen contains a lot of noise, it is necessary to perform noise reduction. The WT-FD
method, which combines the wavelet transform and fractal dimensional analysis, is one of such methods.
However, this method is not effective for real-time monitoring because the processing time is longer than the
recording time of the heart sound if it is implemented in software. In this study, fractal dimension analysis,
which accounts for the majority of the heartbeat detection process, was implemented as hardware on an
FPGA, reducing the processing time to one-tenth of that of software. This has realized real-time monitoring

of the fetus at all times.
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Fig. 1 Iteration of WT-FD method
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Table 1 Operation time and the number of occurrences of each

process in software
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Fig. 2 Structure of the heartbeat detection process
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Table 2 Latency for each IP core with frequency 50 MHz
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Table 5 Calculation results of software and home-built circuit
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