CRIECE F e G TR Vol. 24 No.6
2016 4F 6 H Optics and Precision Engineering Jun. 2016

XEHS 1004-924X(2016)06-1297-10

AT 2T 5 AT 25 Bist & FR Rk 18 0 B B TR R 48

MEW R .2 B OA%E
(RhA%® HENAES TRZR, T HH 110819)

FEE 41X ) 28 SR A Tl P 2 RE DA B ARG 0 I I S A o A o R SIS A8 1 (R R 2 R T — R T AR Y S
NEAE S 3 R o TGRSR TR I r O B30 A T T 12 AR IV BBl Fo A0 3 R0 5% B0 SR A B, X K 15 5 AT AR T A
P& P A5 5 78 40, F 100 R FH IR A5 5 B4 A6 I PP R 2R, S I 45 SR SR W), 55 4% Gt i /N R AR 4 T VR AR L, AR SCAR Y
[ 38 R A 5 0 i S 10 O I 5 38 T B B AT 4 1 T 84, 68 %6 . 38 3k v Av; 45005 2 I DU 43 v HE 3R 22 19 O 22 A b R B B
LU 3% 25 /INIBE 43 B 0 R T A R Ak LA T A g 3 RORS B v o B 2 (B 43 4R R T 96. 001 %6 F1 97, 978 %, 10 43
07 5 25 B {E 43 4R 5 T 75. 014 %6 1 52. 732%

X B W RS SRR Rk T F MR L L sh; e R

RE %S :0657.33 XEkFRIZAD : A doi: 10. 3788/OPE. 20162406. 1297
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Abstract; Aiming at the problems of the inaccuracy and insufficient instantaneity in estimation of re-
spiratory rate from photoplethysmography(PPG) on the wearable devices, an Adaptive Signal Decom-
position(ASD) algorithm based on time-frequency spectra was put forward. This algorithm adopted
the instantaneous center frequency to obtain the pulse wave time-frequency spectra and instant heart
rate estimated values, and the breath signal ingredient was extracted through coherent demodulation
on the pulse signals, then the respiration signals can be used to detect the respiratory rate. The result
indicates that in comparison with the conventional Continuous Wavelet Transform(CWT), the respir-
atory rate calculation time of ASD algorithm has been increased by 84. 68%. The variance analyses of
the median error and the interquartile range error indicate that the ASD algorithm has the better calcu-
lation accuracy than the CWT algorithm and the autoregression model algorithm, with the median er-
ror means compared to which increased by 96. 001% and 97. 978% respectively and the interquartile

range error means increased by 75.014% and 52.732% respectively.
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Fig. 3 Experimental platform of pulse wave measurement
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Fig. 9  Comparison of real-time properties among

three algorithms for five times experiments
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