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Estimation and Implementation of the Uroflowmetry Using Load Cell

Do Un Jeong, Seong Taek Cho, Ki Gon Nam*, Moon Kee Chung**, and Gye Rok Jeon***'

Abstract

In this study, a uroflowmetry system was developed to detect a voiding symptom conveniently at home or hospital. A
implemented hardware was composed of mechanism and system circuit part, the software was developed to process
uroflow data, graph display, extraction of parameter, and evaluation of congregate rate so as to analysis obtaining uroflow
data. The following experiment was performed to evaluate an ability of classification and fitness. The curve pattern of
uroflow was classified into each symptom. Various parameters were calculated in the curve pattern of each uroflow as
follows. The parameters are MFR, AFR, VOL, VT, and FT. A significant difference among parameters was examined
by a statistical analysis for extracted parameters between normal and abnormal experimental group. The uroflow data with
the various symptom was divided into normal and abnormal group using fuzzy classifier. The result of the fuzzy
classification using MFR and AFR was superior by 91.23 % than grouping evaluation including VOL.
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Fig. 1. Block diagram of the uroflowmetry.
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Table 1. Classification rule of the fuzzy classifier

Rule number Condition Action
MEFR is Classt and
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VT is Classl and Class|1
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AFR is Class2 and Voiding
R2 VOL is Class2 and  symptom is
VT is Class2 and Class2
FT is Class2
MFR is Class3 and
AFR is Class3 and Voiding
R3 VOL is Class3 and symptom is
VT is Class3 and Class3
FT is Class3
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Table 3. Result of One-way ANOVA test

Data Mean Variance N Analysis
MFRno 20.05 83.70 30 F=12.01
MFRpa 10.38 140.58 27 P=0.00103
AFRno 11.24 23.02 30 F=18.31
AFRpa 5.21 3403 27 P=7.54E-5
VOLno 209.80 1364830 30 F=22.24
VOLpa 88.74 458558 27 P=1.68E-5
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VTpa 22.88 157.64 27 P=0.22
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Table 4. Result of fuzzy classification
Nomal/Abnomal class MFR, AFR MFR, AFR, VOL MFR, AFR, VOL, VT MFR, AFR, VOL, VT, FT
Good (%) 91.23 84.21 84.21 85.97
Error (%) 8.77 15.79 15.79 14.03
Error class Abnomal 5 Abnomal 9 Abnomal 9 Abnomal 8
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