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Feature Extraction Program for Prostate Parameters
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Abstract

Uroflowmetry is a non-invasive and easily performed method to diagnose the benign prostate hypertrophy(BPH) which
is frequently found in the aged men. There are some manufactures to provide a diagnosis tool for the benign prostate
hypertrophy. Conventional products, however, render only the result of parameters related with prostate hypertrophy,
not additional information such as the uroflowmetry variation and related personal information. In this paper, we
developed an effective system for feature extraction of prostate hypertrophy as well as online program for wireless
networked database management which can be used under ubiquitous environments and Labview based Window
program.
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Fig. 1. Diagnostic factors on uro-flow signal
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Fig. 2 Characteristics of uro-flow waveform

=

2

b}
o
fr
piv
rlo
to
A

lo
ot
old
e
éi_(
=
HE
¢
o
i
i
o

&
xR
1%

o %‘r‘ 1
-
i
rO
S
>
bl

o £ {
ug

L
o
N
=
Mo
=2
ko
i

e o
>

i

=89 o7} Ut Schafer 52
A 7HFE = @2 75% A5 #H 4k o]
‘}it}ﬂ o]-S"}.Tl[(i] Reynard 5% {LF7ALR ﬂ]*" =
F qtn 7], 2y H2dE Adas

AGAggd g A#4E 45 5 = ‘LL
7} odth 5]EH° o] 15mL/sec o|3te]®™ 1 o]d2l 75
Ha) & § AAst om(8], AaLo] 12ml/sec ©]5}
ol# 48 dujgts Ay &o] 3% AVA Fethal B
283 ek wabd olEe AYAFE ol FHLFHA
=A@ de glon 1 gial S FAAIA ACHEL
o] 12mL/sec o4l A-¢ol Fate] YHALFHALE

AL FAsA AFAndF 24 oF 7% e 34EH
220 15mL/sec /¢l ol 2] wlxgto] 100cmH:0 ©]

Y
T2

_|~
o
@
2
l

30 1o
e ek

Bl ko )y 2 o

oo S
i m?L' Aoy

ok
rE

Al =2 979 HA (high flow obstruction) ©] &x}3}
w o] & °Tr4 ?Fﬂ"" ﬂz}oﬂﬂ]t Fao] EaAo
o, 7% o) HAe Has 95t YFHaFHA 8
3 Ao g yepytth



tetole F&

2% AFdEle 39 3904 R uhel o] 24 ¢
of $iXgte & F7&7] R vixstd 3879 FA1:
Rl F PLH e} vj#Hste] Frlgkel "1‘&/1 el
2 FAE A (D o] AFm)Ht FHEE()Y Fol
o] Aake %@(V)Oﬂ Ax(p)E 3l “ﬂﬂ‘ii, a8 %
A 8% F 89 §5 wdsle ge 7ok

W= mg=pgV (0
where W= weight
p =density
g° gravitational constant
1 = volume

AN BT 2829 e oo
s e a9 BoAuNE Asdon sl
Azhel] dis) VR FOEA AA AHET S ArH6]. L

A 8V tadel A2 AR U5 g7)eh 4
487) nheelne gEe 89 F9 oldl weetA ¥
o 887 deld 2ol 4w 35017} hel A$ aze o
(A3} 30 ol Fol=E 2ol g §7] e
ol xe] qree A ()9} o] 2] alahe ke shick

p:pghz—f» .V 2
where = height

1= Ah = volume

A~ cross-—sectional area

A 87 delAel G s Asdo 5

Load cell

—» Weight signal(W(t))

a8 3 8 FAE 43w V€Y 8% AGdE.
Fig. 3. Uroflowmetry principle by weight measurement.

w
N
50}
IS
R
fo

o
2
i
=2
S
rE
i
o
T

z
i

A A7) 918k
c AMEZ 714)

AbEsty] el

Az

3y} ol Zkzt 11-8 o] 6H(10m
Faotarh. RPATZRE KT

o

¢
)

'LW g)D rLlo 0

My Feg 93 §3 selole £ =23y

2 (49} o] 2% Ao Ui 1 F ThA] & (5)$) ol
11 3 oleHTE Fste] 87/ Mg &3}
n+5
Py A (3)
Vu(”)z—ll——

where p—=volume, n, k=data index

F(n)= Vn(n‘i'l)gvn(n“l) (4)
5 A
Fyln= 151 (5)

A G)elM A2 857
w508 19 49 o] AFssinh & Azt
Cr )& i SEAHC )T ARAHCp )] Aol2H w)
Wb AR Agtols], MuaHEA, 1)L 4 6)3 2
o] F HlsAZE Fote 85418 E HEste A&
BELIHp, 3 M F sARoE o] ARt
gt

ABEFE e F28 3

£,
V,= ;Fu(k) 6)
V.
where T, =t.~t,
I rs

4
3V u

a8 4 2 F3AAF X
Fig. 4 Mathematical definition of the diagnostic
parameters on uroflow signal

Il gee) el

e ARABRE ahA AFRS Hebas A

7MA A A)7He AEsto z]t}] Al 7K T )o% R
sk, EWPLMF =4 AN 4N Aaar

AR DA +0.5sec( ﬁ) 5‘=°F°l LHFANEZE Htslo
Abg3i)

661



=X 2008, Vol. 18, No. 5

1 T oex Tt
F‘nax =—( J‘E—tMFu(k)) (8)

41 4HNEE 2M Hase 28
AE s ds) 29 5

g A 9 AR Y, 8%
Febng 42 47 70 mm, ¥

8718 AFstg e, S

THE 5o oE VL vigoE YUY F AL BE
°l@1’éﬂ A(MPX10DP, Freescale, US.A)E 7433t} o

o, Jg-ol AAA7= & FHE 2or)e g FEE W
7Aete] 271 €719 9Eg B YR RS doen &
7lol 7lele £AENE A4z 3 2% Sl
ozt Ajol7l LA E GFENEE 42 12 bits, 100 Hz=2
A/D W3 & ERRs o] FHRE o) HolHE

3 29 6olAE AIFAY FARE Uela, 3
B‘ 7011*1 AzE FASAEGA ] o diolE] H5 3 F
A BEg Jetith

e B ¥ 82 Z20Y

/\

Weight |

AD
Amplifier —»| Amplifier [—»{ Converter
(100Hz, 12bit)

Load Cell ]J

a2l 5 gz Eade] FAE
Fig. 5. Composition of developed system

a7 6. HolE ASE FUBALE
Fig. 6. Wireless network module for data acquisition

42 A AE T M

gy AR 24 2 fgglzzadd a7 7oA B
uhel o] BREA BN HAY FXE5A oY A,
AEA 93 dlolE FHE5H, Jéi‘%_‘ E a%Pr RIRSER:
HEde F4R 9 HFHoZ g

o 4 ol

—_

662

o] 272IW-e BE3sHA ]
gelne s dAreEqdAdz HAstn, A4 dolHE AY
2 A% & & A EE3

watgch. £ 24 dlolele}

St} A7) Bl

3o i
halA dgahd ohas 2

SHE M

BREA FMEL o . o) gt
FHHys Tl dAlg ™| CIolE] HER
R ogngs |, |mamgas
Tap= &2 BIFUE HE [T | (0= HH)

a8 7. 8 FAR E4s A AT 2209 AR
Fig. 7. Program scheme for uro-flow diagnosis

FREAE o]gate] AP vidS Aok AT Ao
B 35 A8 94 13 8ollA B9l Hie o] BEHolE,
diolg} v E, delg, AAME §F EFF2 74 TS 4
gk 7% ghebuElE AR

End read on termination character?

termination char
(DxA = #n' = LF)

3]

timeout (ms)

VISA resource name

I/0 Receive
Buffer mask

%= Instr_ 3| o s =< Instr L0
bASFL End Ou ey b %ON Char

H 1P Send End En PROFF Charl
i —t TermChar J§ naut | XON Chafatter
XOFF Chargcter

End write with termination character? e

[isa NI =€ 88 |
VISA 17O Bii| (XONIF XOFF 241
20| €3 ||£H SEHH &3

P

]

flow control
[e=d

EI

Al ASRL End Out

2421 2|5 T|meout period 2k
K#"Ex} PRk
L

(baud rate, data bits, parity,
0% 8 FAEAe A% devy 4A

stou bits and flow control)
Fig. 8. Parameter setting for wireless communication

= %ﬂli, 7 %ﬂ g AAkete] oels} Byt
ﬁ%ﬂz olei7} vk 1 th
dolelE FHE59ch o

5]
S dAAd F
el /‘J °ﬂaﬁ AARE 2 dlo]E

i o
hd

K3

1

o

P

o

Me

fijo r

01] ElA “Calibration”-&

4 5= oA IS T,
4N 08 RAYL 93 Tléﬁ RMS 3zt 3t
“Calibration”& 8lx=A1ZF He) g AdPsle] =T FA
o] #Ae w} JAgH 08 BAL A% HITRMS)#E
Ao FaA Ha, eFadE 2 AeuHE 78 9
o] gEo] H-gH} “Calibration”®] EWd wiwZA A%}
S g FE &4 WAA Yoy, 2 F F35& Azetd
Hr}



3 2R
[N
(a) ol HAHE
(a) Error detection
CEERER] -
({S‘ g
) 101890 sl by
i3] d@@v bytes read
-
! A juesetien
" [oume; a2
i - :
) ) . :
2 |
- : .
':_':%J delay before read {ms) . ¢
G- @@] B
P4 SAZ0128F Count NS = BHNE Dalez WE 315 ‘

(b) ElolE] H5H
(b) Data acquisition
a2 9 B4 ef @A 2 deld #5%
Fig. 9. Error detection for communication and data
acquisition

;

5"

L.w?. = D{>I>

200!
Bz AT 2 20 Sl5lM, AL GA] 25 E8 QR k2 Pl
(0% 2AE R BHEMS)E Er
- _ﬁrﬁ”"m - onvery
# v @ - path to
[ ]
[
{Um Jvir]

fstart}*

AV elie A2 45

= | |Windows muiti-media system
DLL sndPlaySound Bf+2 E &,

2 10. Calibration 2 &3 A2 WA 7],
Fig. 10. Calibration and Message to start measurement.

17 11AE AR vlole e 0 BA wolkE Al
Astzl 98l 11 IJE HAdEE FE3 2RSS ey
ol 0% X Aol “Calibration” oA 73 HIH(RMS) ko]
g5t

w29 12004 E 2F HAME FHEbEE 53
A% A AR nEe @.%if} FT wo|2E AAsY] Yl
HydelE dE8te 7S YEWG

MM Fekg 98 53 mejoje 5 Z20Y

R =
e

EEEh

11pt, Maving average |
N

(M2 201X HAH Bel)

a2 11 0% A ¥ gidy
Fig. 11. Zero Revision and Mean filter

IlFt. Maoving average 2

11pt, Moving average
(OI2 =01% HAH )

SHRPRLE RS
Fig. 12. Mean filter after differential operation
a9 1344 = &3

AE dolH F Hlx
Al 25 Data9} ]Zl'

Faha,
94 Aol aisl 54 o)
HE £ F 1 498 BUEd 3l ggnlg

2UE 292 gehn,

1% 159143z F&3 FEvfEjet 83, 2 F 1= 4
olE] R AMEAt R+ H2E shdZ Hgsti, 19 169]
M 7<1 g DataZ FTP Mulz A58,

Aza g o)
1% el HE 7E R

tlm

[ AR E8 2o

DATA P&, |

29 130 85 dloly #HE
Fig 13. Uroflowmetry Date Acquisition

663



BHRX| S Al AEEE =2X| 2008, Vol. 18, No. 5
ol
By > s
P B b
&

i

3
iz
%

0

a8 14, Sy 2% 2 GUIE 29Z 59

Fig. 14. Feature extraction and GUI based graphic
display

F’“JE“ DATA, Q.E:!ER“ DATA. PARAMETER % AIZAI 2% TXTOIZE RZ

T8 15 &4 dolel Text YR A,
Fig 15. Save Text-Flie of Auqusition Data.

CE T

TP A Gor P addss gL AT P Confoen)
oy
NI
eeaatd sti

]
[T
= = L[Fr

| b
o
)
Sany

el
s don T o e pazaword on o ame e o e inioized? ()
he usermame, the fp command window wib reqd] &

ou 1o press enter,

i

Bl ¢

3% 16, H2E 9 FIP AHE AF
Fig 16. Send text-file to FTP Sever.

I3 1794 E g =2 ade Algdng g
"ACQUISITION” BES ZY3d $2 Ao vl

.QNI &

=]

664

7]

S AZksla, “Calibration” 3 &2 st &4 Az &
e 34 ARz 2 of 3 uin $4E AFskd
=}, 8F 2T vlaage Ao g Qe A7)
o® 8_% Zlaﬂ*‘gr sl o] FEo AYA njYE A
a3 44 metvjggo] Axjtez 4 Sl ¥

3 ”ACQUTSITION” HES
NSAVI‘NH,] .L} “SEN])”E} E.Q.

VOLUME ACQUISITION,

I 17 gE Zgady 298w
Fig. 17. Execution result of developed program

5 2 E

2 E=RoAE FURET LabVIEW 7)ite] gue =
2aug olgdel QM A8 AT 54 Sy 5
ZEaYe] e ohe @ajel sjslold Anel do
Hulol 25t 7bsw Al29e ANl e Zao
Ae moAYPAE o) §ste] AYY A% AATHOE 8
& U5 AE} AYAHNF Qo] AR s}
wlee] Fdo] Avbdoz AEES AU Avle) A
9 FEF A7 RS} Rl A4HoR
s AYa B Anel 27 Aa AAY BdE 9
stod #8370 b & doald sl A,

= ¢

ot
k!

(11 o1+, “A¥de ExAAFE” AdduidE o
a“lxi%]/@l g3l |, dzzh A&, pp.l6-27, 2004.

(2] =%9, “Uli.lﬂlhﬂfi.fil AEAR AgdngF,
A gsrs] "W, d=x7, ML, pp. 119-126,
2004

31 v&4, ‘WygduiiFe G JAA=a" vk
Aol @, oo B 24788 A,
Az7r AL, pp. 321-327, 2003.

(41 #de], “AxAA e 7el T34, 8 vl
%F, Qg gdets] #H, dx4 A&, pp.l127-146,
2004.

[5] G. D. Webster and M. L. Guralnick, the neuro-
uro—logic evaluation. In: Walsh PC, Retik AB,
Vaughan ED Jr, Wein A], eds. Campbell’s
urclogy. 8th ed, Saunders, Philadelphia, pp.



(6]

[7]

(8]

(9]

900-930, 2002.

Schafer W, Noppeney R, Rubben H, Lutzeyer W.
The value of free flow rate and pressure/flow
studies in the routine investigation of BPH
patients. Neurourol Urodyn, pp. 219-221, 1988.
Reynard JM, Yang Q, Donovan JL, Peters T],
Schafer W, de la Rosette JJ, et al. The
ICS-BPH study: uro-flowmetry, lower urinary
tract symptoms and blad-der outlet obstruction.
Br J Urol, pp. 619-623, 1998.

Jensen KM, Jorgensen JB, Mogensen P.
Urodynamics in prostatism. II. Prognostic value
of uroflowmetry. Scand J Urol Nephrol, pp.
63-71, 1988.

McLoughlin J, Gill KP, Abel PD, Willilams G.
Symptoms versus flow rates versus urodynamics
in the selection of patients for prostatectomy. Br
J Urol, pp. 303-305, 1990.

Rl

BN Hetg o

Mo

=

oajole| & =22y

X Xt oA 74

0/t & (Dae Jong Lee)

20081 A8 15 =

A2 % (Eun-Jong Cha)

2007 A7 55 Fx

= (Cho Young Im)

2008 A18YW 15 =

My Z(Myung Geun Chun)

2008 A|18¥ 15 #H=x

%| & &(Hwan-Yong Choi)

20071 AFu s YFE S, A
S8

2007 ~EA S5 AoAAEZEE

3} AAbtd

665



