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[Abstract]

Currently, as the number of families living with companion animals increases, the demand for
information about the health status of companion animals has increased. As the demand for this
increases, there is a need for a method to measure respiration and pulse in companion animals.
Considering the characteristics of hairy companion animals, we want to measure respiration and pulse
signals using BCG, which is different from adsorption ECG. Since this BCG method is made by
mixing respiration and pulse signals into one signal, it is necessary to separate the respiration signal
waveform and the pulse signal waveform from one signal waveform. In this paper, a wearable device
for BCG measurement was implemented to measure the signal, and a method of separating the signal

input from the BCG wearable device into a respiration signal and a pulse signal was proposed.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Wearable Device
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Fig. 1. Comparison of ECG signal and BCG signal

1.3 Application of signal transformation
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III. The Proposed Scheme

1. Wearable device for measuring BCG signal
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Fig. 3. Piezo sensor type BCG & ECG wearable device

Fig. 3 & A7 9o AlHel @AM WAle] BCG
NE0} ECG M55 SAI0] S8 4 e o2l 4|
24, BCGE o Fefo] QA ANZ welE2e) shso
ECGE 750l A9 R Balsto] mulit 5.5
NES 275t FAIZ B Zolck

9] I glofels Feh AR AAFEolD, BCG
5 52 93 &R AN HolE AN Z 7Hao)
Feh2 Aok o] MMZRE Yus Als
o2 Auo] Féste] A2g 2t 24T Al
SA0] ofsl Wetsti AN 2N ANk

L=h]

u -lrl
Z rx rlr r*

a

for
i

o=l = 72
2 g2 5l9r}. E35], o] AFx|ofl= ECG(Flg 39] 3719]
R £7) A2 S F52 4 e 225 37 A5
BECG Al FAlo] A5 4 Q=2 51 D} ol= 53¢
BCGe} ECG Al3.2 AIA]7EO.2 6]@5}0] g Ams}e
FRozL ARGHN. o] FRlE FuAndTd oz RE

KC 152 FSet A= g Aelde &1

bt

ol

Table 1. The structure of Sensor data packet

Name I(_beyrlgtst; Value Description
Header 2 OxFAFA | SOF
Device ID 4 0 Reserved
Notify that it is a sensor
Type 2 0 packet
Timestamp 4 XX Tms tick count(uint32)
ECG 2 XX ECG sensor value (int16)
BCG 2 XX BCG sensor value (int16)
CRC32 4 0 Reserved
Tail 2 OxFEFE |EOF
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2. Method of signal separation
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Fig. 12. Normalized signal with mixed respiration and
plus after filtering the raw signal

Fig. 13. signal after the filtered value minus the raw value
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3. Experiments and Considerations
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IV. Conclusions
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