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ABSTRACT

Clinically the of measuring volume of
bladder and residual urine through Ultrasound
image 1s done. Since it enables to
patients’ discomforts and and prevent
urinary infection or urethral trauma though its
accuracy is relatively inferior to the measurement
by urethral catheter.

But in case of using existing methods [1]7[6],
the problems that the error percentage i1s over
21% and expands to over 50% when the volume
of residual urine is 150 mL and below are found
out. In this paper the subject of examination is
divided into men and women. And further
classifying  according to  the  proportional
coefficient @ which is 0.785 above or below, by
data regression using linear least squares error
method and 2rd order least squares polynomial
fitting the wvolume of residual urine is assayved
relating to sagittal depth. Measurement is took
over 45 men and 62 women, totally 102 patients.
Measurement realized in this work has showed
a 10% reduction in error, a above 7% reduction
in standard deviation and a gan of 0.02 in
correlation coefficient.
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Fig.1. Bladder ultrasound image scanned by Combison
503 ultrasound scanner (a)male (b)female
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Fig. 2. Scatter-plot between and parameters used by
linear least square error method.
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Table 1. 2rd order squares polynomial fitting equation according to patient groups

Patient group 2rd order least squares polynomial fitting equation
Total a=-0.011xD>+0.069xD +0.76 (7)
Male a=-0017xD*+0.15xD +0.56 (8)
Female a=-0.0075xD*+0.035xD + 0.83 (9)
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Fig. 3. 2rd order least squares polynomial fitting plot by
a and sagittal depth (D)

9] 22}E 9] ultrasound imageS THA] @ 7} 0.7850] -2}
olst®2 73l 2rd order least squares polynomial
fittingS A AISFSITE 21 A3 fig. 49} table. 29} 7

o},

4 =

(c) male patients

Fig. 4. 2rd order least squares polynomial fitting plot
through classifying @ >0.785 and « <0.785
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Table 2. 2rd order squares polynomial fitting equations for @>0.785 and «<0.785 cases

Patient group

2rd order least squares polynomial fitting equation

a>0.785

@ <0.785

Total

a=-0.0092xD*+0.037xD+0.97

(10)

a=0.0015xD

’.0.012xD+0.64 (11)

Male

a=-0.0091xD?*+0.037xD+0.94

(12)

a=-0.0027xD?*+0.037x D+0.54 (13)

Female

a=-0.0053xD?*+0.0063xD+1

(14)

a=-0.00058xD’+0.00024x D+0.62 (15)
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Table 3. Measurement errors for comparing the various method(EP
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: error percent, STD :

standard deviation, R @ correlation coefficient)

nonclassification by a classification by a
total male female Hekenberg | Griffith | Poston
total male | female — ~ — - _ _
a 0785 |a 0785 |a 0785 a 0785 |a 0.785|a 0.785
EP | 20.8% | 16.09% | 24.5% | 11.73% | 10.66% | 9.16% | 9.08% | 12.96% | 11.11% 24.4% 43% 21.8%
STD | 17.34% | 14.46% | 19.2% | 8.28% | 9.03% 6.4% 5.6% 8.3% 10.03% 15% 15% | 14.48%
R 0973 | 0986 | 0.966 0.987 0.991 0.990 0.995 0.985 0.973 0.97 0.97 0.97

(b} patients not classified &

Fig. 5. Voe/Veu, Visscatter plot to compare the results
between patients classified by @ and patients
not classified by &
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