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A Study on Urination Amount Estimation for the Male by the Measurement of Body
Weight Difference
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ABSTRACT

In this study, a method for estimating the amount of urination for men, was suggested and its performance was evaluated. This
study is a preliminary one for the development of a health monitoring system that needs un-constraining, non-intrusive and long-term
measurements in daily life. To estimate the amount of urination, a wide weighing plate with load cell was built and the difference in
a man’s weights between before and after urination was measured while he was standing on the plate. The results showed that the
amount of urination can be estimated with the measured weight difference under the condition of mild movements. The largest
measurement error of the suggested method was 40g, which means that this method can be applied to health monitoring in daily life.
It is expected that the results of this study will be the basis for developing practical un-constraining and non-intrusive health
monitoring system for daily use at home.
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Fig. 1. The composition of measurement system for the
difference between the body weights before and after
urination.
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Fig. 2. Weighing plate.

a3 3. AAe]Z & load cell.
Fig. 3. Pancake-type load cell.

¥ 1. loadcell®] ARk
Table 1. Specification of load cell.

Model MNC-50L
Manufacturer CAS (Korea)
Max. Capacity 50 kgf
Rated output 2 mV/V

10V

LOAD -+ Low—Pass
CELL — Filter
Data Acquisition

Device (ADC)

a9 4. 2H Ax9 A7H FAE
Fig. 4. Electric diagram of the system.
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Fig. 5. Experimental setup for evaluation.
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Fig. 6. An Example of waveform measured with
weighing plate
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Fig. 7. An Example of waveform measured with
weighing plate.
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Table 2. Estimation results of urination.
. = el @ |5 3 F |5 3H 2
A7k | AF ke © @ © @-0
1] 51 135 92 -43
2 61.5 196 168 -28
3 62 136 148 12
4 79.5 147 125 22
5 77.5 420 447 27
6 55 74 65 -9
7 68 172 140 -32
8 81.5 60 48 -12
9 48 7 63 -14
10 7 78 93 15
11 69 35 36 1
12| 64 39 1 -38
Bt 66 131 119 -12
A 815 420 447 27
Ha 48 35 1 -43
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Fig 8. An Example of waveform measured with weighing
plate.
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