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Separation of Heart Sounds and Lung Sounds
Using Adaptive Lattice Wiener Filter

Q] Ak

$ P A2 AN AFE G HF A A R

+ n

el

(S.H. Lee, K. S.Kim, J. Lee, W. H. Hong, S.H.Kim)

) of

2 eFoAdE AFAA AT slo]& neEs UHY AL transversal LMSHejot: wel 4% Azt sh U F
GBGS AE BE AAZE FALLLA AFH USE BAT 4 AL AZE FUE AR o)F Aoke] A
2 A3y AAER AZE Aesied, AM29 4% AA wder THRAE 42elFE ol &3 TedAE 319
o},

QuAs 2208 Neted Mg transversal LMSE 100-2003F, 42 transversal MLMS (modified LMS) Qel¥ 75-1
003, A8 A= v Vel 10-2037F RstR2, HE fejale] 5o dejuct AFI Az E o] £40) gE
Aez Az} g4 gch

ABSTRACT

A new proposed methed can separate heart sounds and lung sounds by the realization of adaptive noise canceler
using adaptive lattice Wiener filter in contrast to adaptive transversal LMS filter and high pass filter as before. Lung
sounds and ECG signal are detected for this purpese, and especially the second heart sounds are reduced by finding
T wave location with a T wave seeking algorithm, As a result, for heart sounds reduction it was found that adaptive
transversal LMS filter required 100-200’s orders, 75-100's orders in adaptive transversal MLMS filter, and only 10-2
0’s orders in adapt_ive lattice Wiener filter, Adaptive filtering technique has shown greater accuracy than high pass

filtering without loss of low frequency component.
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2. Separation of heart sounds and lung sounds
{a) adaptive noise canceller
(b} adaptive lattite Wiener filter
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33,5 Waveforms in the time domain
(a) contaminated lung sounds (b} high-pass
filtered(f,=75Hz) lung sounds (c¢) adaptive
LMS filtered lung sounds {d) adaptive MLMS

filtered lung sounds {e) adaptive lattice Wiener
filtered lung sounds (f) heart sounds during
breath holding (g) estimates of heart sounds
by adaptive lattice Wiener filter
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26 Power specira in the frequency domain

{a) contaminated lung sounds {b) high-pass
filtered(fc=75Hz) lung sounds {c} adaptive
LMS filtered lung sounds (d} adaptive MLMS
filtered lung sounds {e) adaptive lattice Wiener
filtered lung sounds (f) heart sounds during
breath holding(g) estimates of heart sounds by
adaptive lattice Wiener fiiter
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