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( A Study of Noncontact Heartbeat and Respiration Detection
Using the Doppler Radar )

Al

| IS

* * * - Hokok gk seokeokskok
CICEC I R A s I I

» ¥

(Jae Yeon Shin, Sung Pil Cho, Byung Jun Jang, Ho Dong Park, Yun Soo Lee, and Kyoung Joung

Lee)
Q@ of

B AFeMe 7€ FEA ANE o8 AAND SHo] ofd wHE BHo R AwH 5FE FEP] A3 24GH
ool Saehs 222 dojd At vojx W= REZ 7AW =29 dold AxgE dAsn

U AAE 2EY doly A2de AAFEH A Aste] o3 whabEE A4EsE ol gt Ad BEE 2T 5 o
=E #old AMel VQ AdelM 53 AsE Holx W= B9 A4y dHY, FHE, A4 E

A Az Pednt =89 dolg Axdozry ZAd ANNEY /&) AANE e FBAE #AA3y] 93
# Avh dido] A7 e A, 7], AgS ez SAsd o 23E vmaich dAdE =39 delv 2

g9 el AE HolME & AEEL Bien, =2 dojddA st 3§ A

PRI
>
¥
o
2
2>
L fok

9 5% 9 A AsE 54 o )
8 UET 27 A2, 333 Al WolF, TF} g meh 4E ol FFL VETE AL & & Ak

Abstract

In this paper, a 24 GHz doppler radar system consisting of a doppler radar sensor and a baseband module were
designed to detect heart beat and respiration signal without direct skin contact. The doppler radar system emits RF signal
of 24 GHz toward human chest, and then detects phase modulation of the reflected signal so as to investigate
cardiopulmonary activities. The heartheat and respiration signals acquired from I/Q channels of the doppler radar system
are applied to the pre-processing circuit, the amplification circuit, and the offset circuit of the baseband module. The
designed system was tested on mouse, rabbit and mankind, which have different range of heart rates and respiration
signals, to evaluate detection accuracy of the system. ECG acquisition system and respiration transducer were used to
generate the reference signal. In our experiments, a performance of detection were found to be high in the case that the
subject stays still. In this paper, we confirmed that non-contact heart beat and respiration detection using the doppler
radar has the possibility and limitation according to distance, cardiopulmonary activities, range of heart rates and
respiration
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(@) The ECG signal of mouse

{b) The respiration signal of mouse

{c) The doppler radar 1 channel signal
{d) The doppler radar Q channel signal
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