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Classification of UTI Using RBF and LVQ Atrtificial Neural Network in Urine Dipstick
Screening Test

K.K.Min M, § Kang K. Y. Shin 8.8 Lee J. H. Mun

Dipstick urinalysis is used as a routine test for a screening test of UTI (urinary tract infection) in primary practice because
urine dipstick test is simple. The result of dipstick urinalysis brings medical professionals to make a microscopic
examination and urine culture for exact UTI diagnosis, therefore it is emphasized on a role of screening test. The objective
of this study was to the classification between UTI patients and normal subjects using hybrid neural network classifier with
enhanced clustering performance in urine dipstick screening test. In order to propose a classifier, we made a hybrid neural
network which combines with RBF layer, summation & normalization layer and LVQ artificial neural network layer. For
the demonstration of proposed hybrid neural network, we compared proposed classifier with various artificial neural
networks such as back-propagation, RBFNN and PNN method. As a result, classification performance of proposed classifier
was able to classify 95.81% of the normal subjects and 83.87% of the UTI patients, total average 90.72% according to
validation dataset. The proposed classifier confirms better performance than other classifiers. Therefore the application of
such a proposed classifier expect to utilize telemedicine to classify between UTI patients and normal subjects in the future.

Keywords : RBF-LVQ hybrid artificial neural network, UTI classification, Dipstick urinalysis, Neural network classifier
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o Color chart levels
Factors Sensitivity
- + + + +H+ -+
5 RBC/ul, 15 pug
. 0 10 50 250
Oceult blood Hemoglobin/dL
Nommnalize 0.04 0.20 1.00
. 0.5 mg/dL 0.50 1.00 3.00
Bilirubin
Normalize 0.17 0.33 1.00
. 0.1 unit/dL 0.1 1 4 8 12
Urobilinogen
Normalize 0.01 0.08 0.33 0.67 1.00
5 mgdl 0 5 10 50 100
Ketones acetoacetic acid
Nomnalize 0 0.05 0.10 0.50 1.00
‘ 10 mg/dL 0 10 30 100 300 1000
Protein albumin
Normalize 0 0.01 0.03 0.10 030 1.00
o 0.05 mg/dL 0 0.05
Nitrite
Normalize 0 1.60
50 mg/dL 0 100 250 500 1000 2000
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P Normnalize 0.56 0.67 0.78 0.89 1.00
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10 WBC/ul 0 25 75 500
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Fig. 1 The block diagram of proposed 4 stages hybrid artificial neural network.
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Fig. 2 The structure of proposed 4 stages hybrid neural network.
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Table 2 The network parameters of applied neural network classifiers

Network Type of classifiers
Parameters | Hybrid | RBFNN | PNN |Back-propagation
spread 0.0015 0.0015 0.0015 -
epoch 5 - - 3,000
leaning rate | 0.1 - - o1
momentum - - - 0.95
threshold 0.5 0.5 0.5 0.5
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Table 3 The comparison of classification rate according to each classifiers

(Norm: Normal, Avr: Average)

Classification Rate (%)
Type of classifier Training Dataset Validation Dataset
Norm UTI Avr Norm UTI Avr
Hybrid 100 100 100 95.81 83.87 90.72
RBFNN 100 100 100 81.74 20.56 55.67
PNN 100 100 100 85.93 74.60 81.10
Back-propagation 100 100 100 8533 73.39 80.24

a Normal subject w» UTI patient

Classification (normal: 0, UTL 1)

0 “ MM MmaMiua 4 Amas
1 335 582
Number of validation dataset

Fig. 3 Validation result of proposed 4-staged hybrid neural network
classifier.
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