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Abstract L A&
In this study, the object is a development on FE4 A4 A% tlEe =83
uroflowmetry system to detect a voiding symptom = guiodn Z WHE Jen

conveniently in home or hospital. The hardware was

et

composed of mechanism and system circuit part, the
software was divided into firmware and PC program
part. The following experiment was performed to

O

cvaluate an ability of classification and fitness. First,

the following parameters was calculated in each T ARAM A, AYLY, AEFH,
flow curve pattern. The parameters are MFR, AFR, Ed 5 o8 AgEel Adct[4] 53] H)
VOL, VT, FT, and TMF. A significant difference 3l EAHQA HEA APMu =L
among parameters was examined through a 2gogA 249 o) YA I
statistical analysis for extracted parameters between = =

normal and abnormal group. In the next work, the

following experimentation was performed to classify
P . & A o] o )\ A
the voiding symptom. Analysis of congregate rate A Eelvhll-2) AA Y - SdelA A

tﬂ%‘—% LUTS o3t 2919 80%E 312

Apsze) wat

g =94 A
T AEAHY 2 FA U9 dRrsz2 4
(LUTS:lower urinary tract symptom)® ##d ¥ =3
< 2EE Homg FAHY oA E
L 3oz dAEm gow, LUTSS #ud A%

W o)

a3 FA48
=F54E B

& Agae) ¢y

EatA dAst

= A% F9) shjolth 1T Foluckk AYMH]

g 38

Y= AgA

BREANE A

was examined to find oul classification possibility - =

about cach symptom of BPH, voiding difficulty, g AAES dFE AEH i o Algsi=
detrusor failure and hyperreflexia, unstable bladder, AR 2 #aEdA Be 2ddS FAd[45)
The uroflow data with the above symptom was B AFAE 3x} e x&H0 AL 7 U
divided into  normal and abnormal group using 9 ¥ 4 dE AT ARPA AL P,

fuzzy classifier. and that was performed appending
the other group again. Fuzzy classification result
using MFR and AFR was superior by 89.6 % more
than grouping evaluation including VOL.
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dquix oz AAHS ke WHHix (bladder
detrusor muscle)ol 5 o =@ (urethral
sphincter)e] ©oJFEH WA o]Fo|Art WixE 8%
(flow rate)e2 F =M, 2% Fulx¥F (total voided
volume)® ©¢ A3 WlaF (mlfsec) o2 TASCH
ol F 8% E7AY (outlet resistance)d ot
Hia @50 dAye] o) Ueluni gl ALY
g ixd $£53 FFAY FRAE o] ASS
dguigty 2V 84L wixFo]l BEFE oA
AA RS Yo7t & #F A JdeElve Al A
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At o g wxFels Auddr] H38td ALEEHE
2F HvHEE vlx Fo /M we Jes 9
T8 FHx®, MxA, 3 8FAL, ddas
7tx 2e9 A Feol gk olF vl Fo 7t
T 588 XFe Aoy iy 8% F49
dej s Fad uiE Aus A4 AFE 4F
HeguigE a4 T Aol veluid 29 19 2o

(m)

P WAOR)

[ 20 e o
T 160 17 (80
L 21 3c 2120 CUT S J Alet(s)

i e Al 2HVT)

a9 3. AU AR wixFe] a5

29 1A ded Azkel sejulee gesh gule
e 2o,

MFR= MAXI Q ,.(] %%, )
VOL
AFR=—FF 3
FT= 84 i©) Quu(9>0.5 @
TMF= Timel Q ,,,(H]
when) Q () = MFR ®)
VoL= [ Q (bt ©

22 LFAMN Az sege] 74
THA Azde FA d=golRel ATEYoIRE

TR F=doiRrs dAUESYG Al=g3eR
2 FRIden, AZEolFE B dols PC 2
Yoz FEIHATG Alxddds BY 2=-48 A
g8z, 2e-d9 oldra Y& HES] Y3l
A AL ALAEINLVT : load cell voltage
transmitter) & AM83Ach £33 £89 AaE Azt
7 $lske} vlolZZ L2 AM(80CI9KC)E A3+
owv], ROM3# RAME F#atich =g AHgxte) <l
HuEol~g 93] LCDY J]-H=E AHg-3te] Az
FRE JET £ UAEE e, o2 a9 £
AEE fAE AEE HHEy] M vlolag =2
AAel WAs 9 108 E ADCE AH&s8tgich =
& PCote] 48%F Holy 4 - +4& #8q RS232
AP ENE AHEsgd. 7EHE A"y FHEE
g 2¢] Ve A

a% 4 LEAA NAHe FAT

23, SFAA Alz"e] H dolet 4 Ty

TEE SFHAL Azt 3 s szAe Ad
3 ol 59 AR Y, 2=-49 uH FY 2=~
oA =AY Mo i AZe BH, Aoy &
ol TE 271A AA, FE FAR PCY @S
of 9% dolE] A% 59 Fa V5 g FHIEE 7
Asged, = 2§ 33 2

29 5 SRAA A2dY W Ao} TAE

24 B EF719 74

2 AelA TR AP Axde o8 24
WMuP} LFITHE olfatd WMuFae) oJusR
259 BT} YUEE goly] Hstel A o)
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slol Hia <, BFes, Fnd, IxAT FE L
FAZ, ddagel 6 e FHuEE FEEY AR
BH719 98z Agsigoen, @494 e 4H
848 AME8t3, MamdaniZt AE min G4 F
W AbgstAth 2283 min A4 FEYRA o

A FAES ALEste] v HAEE FEIALY,
#7119 FHEE 29 49 JEdA

M J,H. rh oﬁ‘i

39 6. HARR{Y FAHE

m A% 3 23

31 AT AT a4adny vn
23 SevHE F2d
a&deuE vma
st 30 9
° zZ, FAdgnEd v
o saE F4 AVE WL 5009
o AARsA
2% dolge 58 Aste B ATN T A
29g o]f3dT a&IHoaRy o X9 3
GuieE Aasydon, Edoz Hask (MFR),
W 2% (AFR), Wix ¥ (VOL), WlxAz (VD& ¥
W Hrhstel 29 50 e AT

Wb«w,j\ca/\' ey o
'('é') o S ) '(6" o

adg 7. BT v
(@8

e e a&nuE ui
(AT LE @M, (DA

B4 0gYEe Fde Ao Hrs)
slste] ANOVA test® AH8atovl, pitol fel4
F 0058 =@ v g4 F ADE N2 FAMS

AN A geve oot wetd F o AYg EFE
71 e drs YEdn g 8F setolE
T4 One-Way ANOVAE Ag38te via Hrs 2
3 MFR, AFR, VOL %o} #8% =evH= i
Aed, o4 Fr7t Ag E Lo HEIA.

® 2 af9etvE e ANOVAY7Z 23

F = 12. 01046
27 = 0.00103
30 F = 18.31569
. 27 | P = 7.54245E-5
1364830345 | 30

20.05333
MFRpa || 10.38519
AFRno | 11.24667
AFRpa || 5.21481

VOLno 209.8 F = 2224025
VOLpa || 8374074 | 458558405 | 27 | P = 1.68741E-5
VTno 19.3 89.38966 30 | F = 1.50454
VTpa | 22.88839 | 15764103 | 27 | P = 0.2252
FTno 1893333 | 55.71954 30 | F = 099178
FTpa 21 67.30769 27 | P = 032367

oy, é#ﬁ ¥ 69 =AY &

N Az 2 dsevige FAA #4 4F30AM F
EHR—,, JF L%, MuFol wixFd EF Fo
getrlelz MAE doe Zol FHE FTHAAME F
g, Haasd, vixdol E3E FASvHY =g
A %z ARE dedded, BxAzt g Azt
24 BEviEEL WxFd TEA FEIA 2ge
4 F 4.

{a) {e) [0

a2d 8 WxFd TIE £42%
@ANa%-4F8E, ANLS-W=F,
©FdN2E-xAZ, (DHRLE-H 57
E@FNLE-2FAZL, OHFTLE-w=AZL

33 AXEF 2
2 A7 o TAY WxFY EHIY HRHE
AEs) A5t gt Be 4¥e F9HAG o
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F 2. HAERF A3

nomal/abnomal MFR & AFR MFR & AFR & MFR & AFR) MR & AR &
class VOL __ |& VOL & VT VOL & VT & FT
Good rate 8.8 8L5 8L% 833

Brror rate 1042 8% 1875 1667
Error class abnomal 5 abnomal 9 | abnomal 9 abnomal 8

nomal/abromal/ MFR & AFR MFR & AFR & MFR & AFR MPR & ARR & V0L
efe class VOL S VOL& VT &VI&FT
Good rate RY] - - -
Error rate %56_ - - -
Error class abnomal 5 efc ) . )

class 9
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