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ABSTRACT

Urine analysis is basic test in clinical medicine using visual examination by expert nurse. Recently, this test is measured by automatic
urine analysis system. But, this system has different results by each instrument. So, a new classification algorithm is required for accurate
classify and urine color collection.

In this paper, a intelligent color classifier of urine analysis system was designed using neural network algorithm and fuzzy Logic algorithm.
The input parameters are three stimulus(RGB) after preprocessing using normalization. The fuzzy inference and neural network ware
constructed for classify class according to 9 urine test items and 3~7 classes. The experiment material to be used a standard sample of
medicine. The possibility to adapt classifier designed for urine analysis system was verified as classifying measured standard samples and
observing classified result. Of many test items, experimental results showed a satisfactory agreement with test results of reference system.
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Table 1. Urine test items and concentration

Tess . [|Class1|Class2| Class3 |Class4| Class5 | Class6 | Class?
URO(mg/de) || 0.1 1 2 4 8 12
GLU(mg/d?) | Neg. | 100 +250 +4500 | +++1000
KET(mg/d¢) || Neg. 15 +15 ++40 | +++80
BIL Neg. + ++ ++4
PRO(mg/d?) || Neg. | Trace +30 ++100 | +++500 [ ++++1000
NIT Neg. Posit.
pH 5 6 6.5 7 8 9

++ + -+
BLD Neg ! Hemolysis o Non Hemolysis
SG 1.000 | 1.005 1.010 1.015 1.020 1.025 1.030
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Table 2. The classification result using fuzzy classifier.

oyl Al glc|{D|{E|F|G]|H]|Ae

URO 93.3 | 80.0 | 86.7 | 90.0 [ 96.7 | 90.0 | 90.0 | 86.7 | 89.17
GLU 88.0 | 100 | 100 | 100 | 100 | 100 | 100 | 96.0 | 98.00
KET 100 | 100 | 100 | 100 { 100 | 100 | 100 | 96.0 | 99.50
BIL 100 | 95.0 | 95.0 | 100 | 100 | 85 | 100 | 100 | 96.88
PRO 9671933 (9431933921957 |96.7}933] 9442
NIT 80.0 | 90.0 | 90.0 { 90.0 | 100 | 100 | 90.0 | 100 | 92.50
pH 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 10O
OBD 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 10O
SG 9431 100 | 88.6 | 97.1 { 97.1 | 94.3 | 97.1 | 100 | 96.06

. AMA32Y 2RIIE 0|8% 27 23
The classification result using neural network
classifier

A B|{C| D E F G H | Ave.

URO 953 | 80.5|88.7| 93.0 | 95.7 | 90.0 | 93.0 | 86.7 | 90.36
GLU 89.0 | 100| 100} 98.0 | 100 { 100 | 100 | 98.0 | 98.13
KET 100 | 100 | 100} 98 | 100 | 97.0 | 100 | 97.0 | 99.00
BIL 95.0 | 100 | 95.0( 100 | 950 | 83.0 | 100 | 100 | 96.63
PRO 96.7 1933193.3| 933 | 90.0 | 96.7 | 96.7 | 93.3 | 94.16
NIT 85.0 1850(95.0{ 90.0 | 100 | 100 | 95.0 | 100 | 93.75
pH 100 | 100 | 100| 100 | 100 | 100 | 100 | 100 | 100.
OBD 100 | 100| 100| 100 | 100 [ 100 | 100 | 100 | 100.
SG 94.7 |1 93.6/87.2|-96.6 | 964 | 94.3 | 91.8 | 100 {94.33

2 a7 A4 Hy 2F77 A Ed 284
2} £ ohu) Ay (visua) 3 3] BET B
F 48 2tk AAAA £F7F AFHE v usA HA2
71 & o). 4% PUAST} ¥ T796.28%, N A3 23 o] %
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Table 4. Classification rate of PUAS compared to

visual {unit:%)

Test Fuzzy NN Visual
URO 89.17 90.36 86.7
GLU 98.00 98.13 92.0
KET 99.50 99.00 100
BIL 96.88 96.63 100
PRO 94.42 94.16 90.0
NIT 92.50 93.75 80.0
pH 100 100 100
OBD 100 100 100
SG 96.06 94.33 914
Total 96.28 96.26 93.34
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