b

EERRE PR i AR gk Vol. 35 No.2
20184F 2 H Chinese Journal of Medical Physics February 2018

DOI:10.3969/.issn.1005-202X.2018.02.019

B 5485 EFNE

— MR EE SR ES N H

EE2E, N
FRMI I AHUIR TRR2ABE , T rd AR 450001

[ E] BH: BEARFREET 5 PR A% ER N R R PR S AR ATIR IR 5, A BF 51245 A B el &
TAZ WM A B KB ATEAR S, TR R R B 0 PR F AT IR B AT , AL LG 6 oR 5 R 46 I P R IRAL BT Al
FThsant i BRI, R B R R EPRFE T T SR B R Z 5, 5 B bR F 6 BRI A
TR AR IR kB, BB A U R T R A RO IR BAF AR, AL AL T A AR R A R 3B A 22t A2 i BLARER
B YR AER TR R T Z M G EAR RS AR, A M AT Z A0 NI AL T 2R IB 5 2 4038 345

[ 47 | F R 5125 s 420 A 5 5 A A A A A AR IR AR AR IR 51

[hE 23S ]TP391.42 [ ZEktRERL]A [ZZ=42])1005-202X(2018)02-0214-05

A new feature extraction method of respiration signal and its application

CUI Xingxing, SU Zhijian
College of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China

Abstract: Objective To extract and classify the respiratory sound characteristics by studying the internal relationship
between respiratory sound signals and respiratory diseases and provide technical preparations for developing a portable
household breathing sound remote monitoring mobile device. Methods After the pretreatment analysis of the collected
respiratory sounds, we extracted the characteristic values of short-time energy and short-time zero crossing rate from the
processed respiratory sound original data. Results The characteristic differences were displayed by the energy changes of
different time quantum respiratory signals, and the results indicated that the high-and low- frequency abnormal signals of
respiratory sounds have trivial influence on the feature extraction method. Conclusion The proposed method can be used to
extract characteristic values simply and effectively, not only simplifying the characteristics recognition and data processing,
but also obtaining the extracted feature parameters which meet the basic characteristics, including otherness, uniformity and
correlation. The study provides a theoretical basis and actual data support for establishing the input of neural network.
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Respiratory sound 1 Short-time zero crossing rate  Short-time energy Respiratory sound 4 Short-time zero crossing rate  Short-time energy
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a: Feature extraction of respiratory sound 1-3 b: Feature extraction of respiratory sound 4-6

Respiratory sound 7 Short-time zero crossing rate ~ Short-time energy Respiratory sound 10 Short-time zero crossing rate ~ Short-time energy
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c: Feature extraction of respiratory sound 7-9 d: Feature extraction of respiratory sound 10-12

Respiratory sound 13 Short-time zero crossing rate ~ Short-time energy
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e: Feature extraction of respiratory sound 13-14
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Fig.1 Feature extraction of 14 kinds of respiratory sounds
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Tab.1 Characteristic parameters of different types of respiratory sounds

Characteristic parameters of short-time zero crossing rate Characteristic parameters of short-time energy
Types

Mean  Maximum SD Skewness Peakedness Mean ~ Maximum SD Skewness Peakedness
Respiratory sound 1~ 598.210 798 113.265 -1.562 6.054 8.660 81.662 13.418 2.312 10.759
Respiratory sound 2 634.003 813 69.113 -0.378 3.631 3.805 23.726 4914 1.630 5.071
Respiratory sound 3~ 523.258 806 152.905 -0.426 2.287 20.730 128.018 23.779 1.662 5.572
Respiratory sound 4 658.796 867 74.878 -0.123 3.486 0.102 1.240 0.198 2.711 10.661

Respiratory sound 1: Coarse crackles; Respiratory sound 2: Coarse rales and medium rales; Respiratory sound 3: Sonorous wheezes; Respiratory sound

4: Vesicular accentuated
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Tab.2 Characteristic parameters of the same type of respiratory sounds

Characteristic parameters of short-time zero crossing rate

Characteristic parameters of short-time energy

pes Mean  Maximum SD Skewness  Peakedness Mean  Maximum SD Skewness Peakedness
Respiratory sound 1~ 598.210 798 113.265 -1.562 6.054 8.660 81.662 13.418 2.312 10.759
Respiratory sound 1~ 591.441 812 117.516 -1.194 4.089 10.032 81.789 14.444 2.318 8.924
Respiratory sound 1~ 606.267 778 104.428 -1.341 4.438 8.137 74.438 12.372 2.608 10.513
Respiratory sound I~ 591.823 834 116.899 -1.334 4.673 9.917 72.200 14.768 2.366 8.238
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