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Displayable Portable Doppler Device Via the Line Application
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The innovation in crafting home fetal heart rate monitors is driven by the crucial role of heart rate
measurement in assessing initial health. The KY 037 sensor, known for its proficiency in collecting heart
sound data, is meticulously chosen for reliable data acquisition. Following collection, the data undergoes
thorough pre-processing before being transmitted to the Arduino Uno R3 (NodeMCU ESP8266 v2)
microcontroller. A sophisticated algorithm enables seamless data transmission, resulting in a coherent
signal readout on a computer, real-time display on an LCD screen, and simultaneous representation on
the Line application. The developed prototype, calibrated using the standard LifeDop-250 model commonly
used in hospitals, showed a notable 1.62% reduction in measurement error after thorough calibration and
the implementation of a newly replicated setting. This achievement surpasses the typical 3-5% errors range
observed in medical devices, showcasing prototype ‘s precision in heart rate measurement. The prototype's
efficiency is highlighted by its 96% lower cost compared to standard instruments, making it not only
economically viable but also a cost-effective alternative for broader accessibility. Preliminary tests indicate
the potential for the prototype to evolve into a home fetal heart rate monitor, offering a promising

contribution to reducing fetal mortality rates and advancing local healthcare technology.
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Figure 1 Detecting device for vital signs
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Figure 2 Pre-amplifier and Butterworth filter circuit
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Figure 5 Electrical circuit design of heart rate detected system
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Table 1 Vital signs measured by standard medical device and heart rate monitor prototype (After calibration and adjustment

in Arduino)

After calibration and adjustment in Arduino

30 1st test 2nd test 3rd test

Sec/time Standard Prototype Correction Standard Prototype Correction Standard Prototype Correction

device device device
1 88 85 3 89 83 6 84 85 -1
2 86 79 7 82 86 -4 82 86 -4
3 84 86 -2 83 84 -1 83 85 -2
4 84 84 0 84 85 -1 84 88 -4
5 83 82 1 85 84 1 85 85 0
6 80 84 -4 84 76 8 85 82 3
7 79 82 -3 82 74 8 88 88 0
8 80 86 -6 81 80 1 90 83 7
9 81 86 -5 82 79 3 87 81 6
10 82 79 3 82 80 2 84 86 -2
11 83 81 2 84 84 0 83 83 0
12 83 89 -6 83 82 1 81 78 3
13 84 84 0 79 77 2 80 81 -1
14 83 82 1 76 88 12 89 86 3
15 85 89 -4 81 87 -6 80 84 -4
16 86 88 -2 82 88 -6 75 85 -10
17 85 86 -1 81 87 -6 87 85 2
18 85 87 -2 79 90 11 78 92 -14
19 92 9 -4 80 89 -9 80 88 -8
20 84 95 -11 83 84 -1 85 86 -1
Average  83.85 85.5 -1.65 82.1 83.35 -1.25 83.5 84.85 -1.35
%Error 1.97 1.52 1.62
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