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ABSTRACT

In this paper, we suggested and made a
classifier for qualitative and quantitative
analysis in urine analysis system. Input
variable number and fuzzy membership
function was made from determination of
standard sample, and the fuzzy rules were
determined by the analysis of spectroscopic
properties of pads in strip.

Fuzzy classifier used in urine analysis
system was evaluated for the standard
samples in each items and degrees. Negative
and positive response of urine test was
classified in good property, but detail
classification for quantitative analysis had
8% maximum error in each items. If fuzzy
membership function and generation of rule
are supplemented, suggested fuzzy -classifier
can be applied to the clinical test.
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Fig. 1. The functional configulation of urine
analyzer system.

2. 2EY EA
YutH oz AHg YT R xFHE 2EFYLS
HEgAIoFE A7l AF2=e wigR ZF g=

(pad)E& Fet2¥ Ao ZAANA ALgsn ot
HEg-Aleko] FHE AT WHse] g IAAE €S
Alefo] B3fxo] 2Ae] AMYr-E(a primary color
reaction)o] HAHY £ 2EY o] Z H=(pad)
9] AAGALE FAHY k. A2EY #HEo
A golvt= #otulg oz QI MAY WHE JHA
PAe BArAERS] Helelnz B3Py EAS
o] B-ste] AFEA EAF 4 lon, oA HMuke
g B8 HPAY AW F- 794 2 AxEE dd
g 4 gl

B dFoAa 1071 dAAAEFesz FAHH
“10L Self-Stik"¢] 2EY-E Algsle] E 13} o]
YJEHY. g5 A" A &, ubgAn
{reaction time)ell &¥ wtAHH 3} EA S FFo
2 85t

E 1. 2E3S] ANFET $3AZ
Table 1. Test items and reaction time of

strip.
oo .
Tests and~ N | L} 2|8 |4 818
feaction time
: oy 0.1 1
Glucose +H+
30~G0sec(mg/dp) | Neg | £100) 250 | ++500| 100
al)(f‘mam Neg. + + FUS v
wﬂm~5“h“u u Normal + +4+ +++
Protan 4+ | 44
Fsec(me/dl) || Nes. | Trace] +30 1++100 309 | 3000
firel - degree of pink color|
S Neg Posit | A e o Pt
m&f‘mm 5 | 6| es{ 7|89
. +4 + +4+
..EI:“ Neg. | + |Hemol-| ++ N
30~-60sec. 3‘:{5 Han?lnysis
Speaihic

Gravity
B XY {1,000 | 1005( 1010 | 1015 | 1.020| 1,025 1,030

60~00ser.

1 HAEF7Y Y=

=¥ Alade Fdxsg AHAHE FAS] 4
gt FAEAQ T AWy = AMAG A
AE7IEE AFE F = HAJES H L.
2EQe] HYNEE ST A AN d¥dFoz
e = e BAUELE ZEEF7] Jd =24
Al2de] AAAAL st ZzaPd FHAES
o] &% HAEF7|(fuzzy classifier)E TFAstgch
WA {719 AAM FHAEE 29 29 249

HARF78 dgolE BB AAY AgEg
AR 71 3, AR FFl wE FF &A=
24 FAFHNY. HA EEAEE LS ASE
EA4gY FAYA Yyoez ¥eg A U9y
4%4 24 7] (membership function generator)”’} ¥
Fsla, AP HEFAEE 7|29 PATF
223 FAE ARE A dEs EAge] HAR
F7lel dE=ED YAE AL HAFHo=
A#}E FES d. a2l FEQ FFge 4 A

15D

BNy



19974 EHats =

2 zzadd o4
LR

SEELE L B ERES

ag 2. {A ¥H7e FAE
Fig. 2. The blockdiagram of fuzzy classifier.
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Fig. 3. The triangular membership function of
fuzzy variable.
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Fig. 4. The trapezoidal membersip function of
fuzzy variable.
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Table 2. The fuzzy classifier rule for blood
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Fig. 5. Fuzzy classifier result of blood item.
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Fig. 7. Fuzzy classifier result of bilirubin
item.
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Table 3. The error rate of result using fuzzy
classifier.
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