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Non- contact measurement of breathing and heart beat using airborne ultrasound

by M-sequence and frequency- sweep modulated pulse compression
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(a) Noise in autocorrelation function
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(b) Noise in cross-correlation function

B3 6,k MARFITHZILL 72 ILiFR 1.5 o LEM 575 @
HOMB B S s X CHEMBEBE BB 545D
E— 7 il & 3

front LDV

/]
: 200 mm
Loudspeaker Hoep

N

A

0.408 m Microphone

0413 m

back

4 SLALHRACIRTE DB SRE OIFL -
DIRPB L OB

L 2 TR % FEER

T U ETHIUIRET R LY HET 0D
BROWRERETEZERT A LN TE 5,
SEREACIRRE DO ERE DI - L& FHIlS
B FEEBREAT o 120 FEEROINULE & UHEAICIE &
B4R BRI 4 NS 2L 2 B
T RAD L THROM % ioE L7z Wb

——Ultrasound —LDV —PWS

Velocity [mm/s]
o B

s
S

5 10 15 20 25
Time [s]
(a) Displacement of front side

[
(=]

......................

'n"'lllll'”ll'lIIlHI!I'I'l‘ "Illl'""lll!l”!ll”'

0 5 10 1 5 20 25
Time [s]

(b) Displacement of back side
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