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A New Pattern Classification and the Analysis
of the Lung Sound by Using Cepstrum

~ Jong-Weon Kim, Sung-Hwan Kim

A new pattern classification algorithm using cepstrum to analyze lung sounds for the classification
of pattern with pulmonary and bronchial disorders is proposed. To evaluate the perfomance of the
proposed method, the results are compared to the pattern classification with the AR modeling met-
hod. In the experiment lung sounds recorded for the training of physician used. As a results, the accu-
racy of the cepstrum classification is 92.3 % and AR modeling is the 53.8 %, therefore cepstrum mod-
eling method has very high performance than AR and it turned out to be a very efficient algorithm.
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Fig. 1. Flowchart of Cepstrum pattern Classification
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Table 2. Results of the AR analysis
I T T 20 IR 30
Normal 1 crackle crackle crackle crackle crackle crackle
Normal 2 crackle crackle crackle normal normal normal
Normal Noraml 3 wheeze wheeze wheeze wheeze wheeze wheeze
Narmal4 crackle crackle normal normal normal normal
Crackle 1 normal pleu. rub pleu. rub pleu, rub pleu. rub pleu. rub
Crackle2 crackle crackle crackle crackle crackle crackle
Crackle | Crackle3 crackle crackle crackle bron. leak bron. leak bron. leak
Crackle4 crackle normal normal normal normal normal
Crackle 5 squawk squawk crackle crackle erackle crackle
Wheeze 1 wheeze wheeze wheeze wheeze wheeze wheeze
Wheeze 2 wheeze wheeze wheeze wheeze wheeze wheeze
Wheeze Wheeze 3 wheeze wheeze wheeze wheeze wheeze wheeze
Wheeze 4 pleu. rub pleu. rub plew. rub pleu. rub pleu. rub pleu. rub
A A &%) 53.8 46.2 53.8 53.8 538 538
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Table 3. Results of the cepstrum analysis
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A A &%) 69.2 925 92.5 92.5 92.5 92.5

QNG 27 917] WFelu}.

A7) W o)} power spectrum 3} 22 F 7}, A|Z}o]| 9
3 Bxpe) A% AYo] FRIAUL e 2AE 2
FE 9277 418 Ao waled Ak ¢ve)Ee A9
ol BAge] BF 71E HAH AL A5A AFHE
o]4-3te] A BT A& A BFHE s d B o, B
#7be) 223 d)o]ehE o] gdehs S 74X 2 qleh
olelgl ALy Ak ¥E A} Fowa Qi
olv} Al e Fooll Ale) WL B-go] 7| A}

2 Q77 AR dapol} 71k o gAT-E % e
Robol A Ahgo] folstEE A, el 4
Ag A% olelThe o] 4o 2a) W FAke] B E )
ZARE AL 4 go T, AR R Dbl A HL-g 5A
o o) BAF 5 Qe BAo g Tels} HojolA e
=2 olo] tat A& Q) 77t e s} wy Sy
A W FAFo M, Herleu AR Eiw
7} o)Al Hmz ole] AL A% AE Y P E ATY
.27} 9}

ZneEd

1. P. Forgacs. “Lung Sounds”, Brit. J. Dis, Chest, Vol. 63, pp.
1-12, 1969.

2. G. Charbonneaum J. L. Racineux, M. Sudraud and E. Tuc-
hais, “An accurate recording system and its use in breath soun-
ds spectral analysis,” the American Physiological Society, pp.
1120-27, 1983.

3. Banaszak, E. F, R. C. Kory and G. L. Snider, “Phonopneum-
ography,” Am. Rev. Resp. Dis. 107, pp.449-55, 1973.

4. Nachman. R. M. Nachman and L. Vinaru, “Recording and
analysis of sounds produced by human lungs during
respiration,” Experienta 25: pp.1040-41, 1969.

5. Murphy. R. L. H. and K. Sarensen, “Chest ausculation and di-
agnosis of pulmonary asbestosis,” J. Occup. Med. 15: pp.
272-76, 1973.

6. Arnon Cohen, Dorota Landsberg, ®dralysis and Automatic
Classification of Breath sounds,” IEEE, Trans. Vol. BME-31,
No. 9, pp.585-90, Sep., 1984.

7. Sophocles J. Orfanidis, “Optimum signal processing: An Intro- .
duction”, Macmillan, New York, 1985.

8. Agustine H. Gray. JR. and John D. Markel, “Distance Meas-

—164—~



AE4, A4 CepstrumE- ]88 # &9 -4

ure for Speech Processing” 1EEE Trans., Vol. ASSP-24, Ne: 129-35, Feb., 1994,
5, pp.380-91, October, 1976. 10, Steven Leherer. M. D., “Understanding Lung sounds.” W. E.

9. E. Ciaccio, S. M. Dunn, and M, Akay, “Biosignla Pattern Rec- Sounders, West Washington, 1984,
ognition and Interpretation Systems-Part 3 of 4: Methods of 11. A%, “CIX|Et AEXHE| HFEE2 0|28 o FUF L A4
Classification”, 1EEE, EMB Magazine, Vol. 13, No. 1, pp. A o) T A, S A Yol gk, A AFeF] =, 1993,

—165—



