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Classification of Asthma Disease Using Thoracic Data

In-Seob Moon, Hyoung—-Ki Choi, Chul-Hee Lee,
Ki-Young Park, Chong-Kyo Kim

In this paper, we make a study of classification normal from abnormal - normal,
asthma through analysis of thoracic sound to take use thoracic sound detection system.
Thoracic sound detection system has a function to store thoracic sound and analyze the
data. The wave shape of thoracic sound is similar to noise and is systematically generated
by inhalation and exhalation breathing, therefore, in this paper, to classify asthma sound in
thoracic sound, we could discriminate between normal and abnormal case using level
crossing rate(LCR) and spectrogram energy rate.

Keywords: Thoracic sound, Asthma, LCR, Spectrogramenergy
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1. A

rh

713A AAL Loprle QoA A AE F FHE xAEE, dAA " A
A& 7HAE 7 Aok dAFe R e M A, sFILTY T4 43t W
B5ls 3o HI A39 FAslel viEo] AF @79 wsled watA A A
ARoRZ F7F FA A& ZHoeZ BRI o], dUdFezs 3 UA, F
A=7|9 FESY 49 @ BHIE Fo] 33 Y4 @A 44 Uz, A
29] o3l 9 fddlE VIR AE 2 328 71FHE 59 FHadd ok
9, A9dE 193 7tEY e 9 Fo] #AE 4 Uth

olgdt 71%A HAEL WEIc=d YAHLE o]&HE AL Hoth Az
AA WollA AgE A8F v FHEA, 71BA Y THAHE Bty A4H
IEHEEES AASE T4 Yot XL ARV BzE Fo o]FAqFH 5 Q)
o} 7| BAC HZCE AYE AZANAE EA T 999 AT (extraneous noise)
7t EEEE ZoETH2L AZIA AzEY AA WRAA des 48, & YAF
S AANE FiA AR & # Utk 2By HAVE AHSE W JHA
Fo4 ddey FAZ EA Ze vAR A7 U =2 A e @
A, Ze Aol 5 AR 4 gE2A £E £ A7) WEdd 2 de
2ze] AF HAF /| E T3] o} DHE 1Bt B =FdAc AA A
g FRE HAE A2ES o83y FHE vy £33 € ENE 5 718H
d2le] {F-& HEE7] A% AFE FASAT

™

2. F%5 dlel¥

21. gF¥32 g7Ed

& 53 (thoracic sound)& A4 H oA HEol| F7|7} o] F3HA U+ low pitch
sound2A] F2 F& EolvtAE ASo EYA He HX ZFS3, high pitch
sound®] 712 EFELCE ERY & AP oW FF FES IR A o
EFeo Jeol " A5-7t "ok

F5¥ 28-S zte AAgodE AW S (wheeze), TEF(rale), &5 (thonchi)2] Al
7IAE T F Utk °lF AL TFA TAEE S4HY AT AHE, 9
AG o) A= E AL 712y o= BHd 71/ F8A de Lgoin. A3
Se TEITEY dTEo vEeldy, dRE dd #xe] AHIE osE o Wy
Vel e, M2 (asthma)2 AEA AB-g9 71 &3 Aot x5 4|
ZHe 719A == HXAA SAEHE vaelabetE S(crackling sound) S U

Rl do g
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b} o]l Fo] WAstE A= Y (pneumonia)dl FS-olth &S d4HS
2 EdE 48024 ZiaE AF(snoring sound) = @AY AL = A8 (ratling
sound)2 FHE 1, ol 7]F X H(bronchitis)] EAE Al ARSI

22. 85 dioly

FEE dHolH 3L <a¥ 1>9 FRE e FEE e AN2"EA <ad
2>9] Visual C++Z A ZE FHE B AZTEOE o] &3l Ho|HE F33H
th, ulola2RE d¥H FHRSS 19 17 2ol FEVE AX F, AFHA »
25 AMeE JI=E 23} 16bit, 11KHzE FHE 73 Y 6-10
Al ool 2 A, HAo R st WYUS It M IdS §H e A 5
B QA 2 5HE UGS R Lot HEQY HAE T3l £ AT +
e BN B8R FHE A F <1 3> Ve

O— == FZ7
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FREEY SW
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card speaker
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334 (normal waveform)

05 1 1.5¢
L B B A e o S e e e S

WA, W f‘\A M« [\\ ,-v.m-/\ oy A /\f\ A
i T

4938 (asthma waveform)
<19 3> F8g 79

3.1. 7[EX| X4 H|ole{e] &AM

FRgol WY MAYAL £ BY A5eH wdS 0 UE + gk
& 25H FREL VRS ANIAS 0 ANY FHE HE 7F7 FHY

il

o 7|E8o] WFFOoEHN T2 HAHAT oluo] LAE = Ayt weF 12 =xe
Y “wheeze’et F-237 AHE&Z&H “rhonci’stn ¥2th. I3y “rhonchus’v
“thonchi’el= &8 Qlox ol3|d && AHES =X “wheeze'T} —‘?-E-Efﬂ 4 7]
TA A-@ol Yt MRS wheezed] 7MY ¥L S2+ 500Hz A EoltH2)(6].

, LCR vlue

il ﬂaﬂ \ n)\m et

-1 KH>

(b) i O 55, 3. 5 S, Gt —it RAR LT ki kel s o
0§ 1 1.5:

(a) f"\/‘ s WOPEN e LAY e ana A A, D I\ p
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R &LCR valule

<3y 5> A HF@), 2HEL IR, @8 22

<1 4> Y F3L9 9y, 2" 7Y Y &L JERRUL <
a8 459 BN FRS HY¥e AdEZTIY B mmuﬂﬂwﬁ AFH A
I 100HzO) oM AHEZ T A7t v 2 & 5 oy, HE wa
E(level crossing rate) T3 H2A|§2}0] wheezeF- &2 <—j-%] 5> Wl R ge

Holx Qe & 4 Utk

l qole] |—p| Hanning g @k Frgez J
Window =13
.

g A

v

;w LCR
u}2} vl E]

] 80 - 180Hz I——> Low Spectral Energy

—» 200 - 400Hz I~—> Medium Spectral Energy

—» 400 - 600Hz = # High Spectral Energy

dbm dbuL

<% 6> dlolE B4 BEE

<19 5>0 HAEZRY AEd 98, 29 7Y 4@ 388 ey
Koy <39 55 BA Mg wheeze HE AN (<28 5>9) 0.5sec~ 1.2secAt
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o) 2HEZ IS ¥E7} 0~ 600Hz AolollA el FeE Yz glon,
g wxbgol 189S ¢+ Ut

A4 dolEe EAL st <1¥ 63 2L HA L FANAY. Y=L
Hanning window & ©¢|&3lgon, 9459 A7|= 3008E2 AHsl¥o. 18 F9
4 B4.2 1024 point FFTE ©] &3} th

Y BALLCR)S EEh(threshold) S A3t 7 Z YD HA® FEHe
7o g Az gdFo] aAdE JFE uidte AoF A ()T Fo| ¥ £
Ak

L(m) =_le_ nzmijNH( Isgn[x(n)~Lm]—ggn[x(n—l%Lm]l) w(m— )

)
7] A,

sgn[x(n)] = { 1_ 1 fc((:?) i?

A4 43 wheeze FE2 A2HERZIY o] A AF A= w} 20
0~400Hz 1@ 3l 400~ 600Hz Fd oA, Ze JY F4& Hole A
dATFE A2 G2A BEHe AE 32 & F U o2t B =FdA e
A gyge ~2HERTY EAE HiA Fog dgE 39AZ YrdY #4
718207 FrRZo] zky gl 80~180Hz ¥ el Ful4 L2 E Low spectral
energy® AASHLm, 200~400Hz el Fa4 oA E Medium spectral
energy2 AA3AUTE T3 400~600Hz He F34 oA E High spectral
energy® AA3IATH olFA ARE Ao AdUAE ol&dty 4 ()% 2ol
dbme. 3 dbw HZHEE FE3AT

__Medium Spectral Energy

Low Spectral Energy @

db . = -High Spectral Energy
HL ™ Tow Spectral Energy
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ABe Fool TRY 4 Atk ¥F § Be VS FRY £ U= AFE
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