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Abstract

Uroflowmetry is non-invasive and easily performed to diagnose benign prostatic hypertrophy(BPH) frequent in aged men. Weight change
during urination is usually measured to estimate the urinary flow rate by a load cell, but sensitive to any impacts against the bottom of the
container, leading to unnecessary noise generation. Moreover, load cells are relatively expensive raising the production cost. The present
study proposed a new technique, measuring hydraulic pressure on the bottom of the urine container to evaluate the urinary volume. Low cost
pressure transducer enabled almost perfectly linear relationship between the urine volume and the hydraulic pressure. During both the
simulated and human urination experiments, variance of the pressure signal was more than 50% smaller than the weight signal acquired by
a load cell, which demonstrated that the impact noise was decreased to a great degree by pressure compared to weight measurement.
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Fig. 1. Uroflowmetry principle by weight measurement.
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Fig. 2. Uroflowmetry principle by pressure measurement.

o] &34 vjgste & 7RIt E 1 %)

W=mg=pgV

where W=weight
p=density (1)
g=gravitational constant

V=volume

SRAM] B2 2589 FH2 23] AR ETTR
HelH B2 g0 FANSE A5H o2 F3 st A7kl thel 1)
Teas A A2 5 doi6]. I3 1A 3719 v
Aol AR I 45 &7 w87 vl dE 2 2
o 9 Fold Hlelskl Frk(d 2 =), #3187 WA &
o] 8 2o|7thl 7B-F 23 @A (A £ Eol(h)9] Fo
BE Q7 o §7] vigtel X ] 4 2 2 (2)9) 2ol 8.7 ¥
ok e 7t

circuit

Pressure
measurement

Load cell

circuit

Weight
—» | measurement

P
—
AD
P
Conv. => c
W
—»

8 3. 2o iz MEER|S| BAIE
Fig. 3. Experimental set-up for simulated urination.
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Fig. 4. Apparatus to simulate urination.
(a) Flow toward the side wall, (b) Flow downward on the water surface
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Fig. 6. Output voltage data of pressure transducer and load cell circuit with water volume varied.
(a) pressure transducer circuit, (b) load cell circuit
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Fig. 8. Volume signals with the flow downward on the water surface.
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Fig. 9. Noise signals with the flow toward the side wall of the container.
(a) Noise signal with pressure measurement, (b) Noise signal with weight measurement
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Fig. 11. Comparison of volume signals evaluated by pressure and weight measurements in a subject.
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