B34t K4 HLT I B 5 (AR 4R Vol. 34 No.4
© 20 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2020 4 4 1

DOLI: 10. 13382/j. jemi. B1902773

B 75 o0 5 P SR 2 A SR IR B B T 5

Rz 5 R XK E4W LEE

(Ve R% HASHETFEESEE WRE 610039)

 E T A AU S RO R T R T O S S BB (TFD ) ISR vk . ZR A /N 5
F RIS HEXH A B A T MR T B, 5 T AR S0 [R) 2SI 0 ( FCHF ) 32 BUE 5 B I A0 28, 2647 43 51 8 o, B U 46 W 24 e i E,
Sepakzesteit £, Bl AR BOL 2 S 45 R F (SF) STt E, 5 E, ST B, 482 1 T 3R A IO 0 243 10 i
Tb3EFR, XF 100 B IE 8O A 181 BIACCop 0 04T 202 B R 3 H AR SR AR AT 55 | SRR BIER R 1 35 92. 97% , e fi il
BIIEBR AT IR 95. 37% , 25 SR 22 R B A AR AF BEAT ORI IE 808 SO0 . BRI 0 B L T8 AR BB A5 ALRAIE AL O i
FEPERRIE  WFGT AR A0 24 S AR AR SR BRI SR BB O O i 1 43 28 TR AR (AL AR A

KI5 O s AR 5 AN T AR R A T U

RE 4 %S R318. 11;TNI11. 71 XERFRIRES . A EREFERSERED. 310

Research on extraction algorithm of heart murmur features
in time-frequency domain for HCM recognition

Zhang Xiaolan Fang Yu Liu Dongbo Wang Weibo Wang Haibin
(School of Electrical and Electronic Information, Xihua University, Chengdu 610039, China)

Abstract:In order to easily and effectively identify HCM and normal heart sound, this paper proposed a new method based on time-
frequency domain (TFD) feature extraction algorithm of heart murmur for HCM heart sound. Wavelet transform and principle component
analysis were applied to preprocessing. The time domain envelope of the signal based on frequency conversion homomorphic filtering
(FCHF) was extracted. The segmentation and localization were performed to extract the systolic energy E, and diastolic murmur energy
E,. The heart murmur scaling factor (SF) was extracted by power spectral estimation. The SF was used to weight E, and E,, gaining the
quantitative indicators for representing heart murmurs. 100 normal heart sound and 181 HCM heart sound were classified for verifying the
validity of quantitative indicators. The accuracy on average was 92. 97% , the best performance was 95. 37%. Result represented that the
extracted features can effectively classify normal heart sound and HCM heart sound. The algorithm extracted quantitative indicators of
representing heart murmurs can effectively represent heart murmur. The proposed algorithm is used to provide technical basis for
classification and recognition of HCM heart sounds.

Keywords : hypertrophic cardiomyopathy ; heart sound; scaling factor; spectral estimation; frequency conversion homomorphic filtering
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Table 1 Clinical heart sound data information
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