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ABSTRACT

In this paper, we analyzed the spectroscopic
properties of strip to analyzer urine qualitatively &
quantitatively and make urine analyzer system
stable by spectroscopy, and research the property
of preamplifier unit. The analysis of spectroscopic
properties of 10 pads in the strip is used for
determine the wave length of light source of optic
detector unit and used for basic materials which
are necessary that we develop the algorithm
analyzing the density grade of pad accurately. We
make preamplifier unit by using the current to
frequency method to measure the distribution of
pad color.

We implemented urine analyzer system. This
system’s hardware is composed of measuring unit
for detect of distribution density of strip pad, main
processing unit, communication unit, interface
device, thermal printer, and indicator. The software
consists of the program which manage the
argument of test, proportion initial value of urine
analyzer and calibrate analyzed result.
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Table 1. Test items and reaction time of strip.

Degree
0
1 2 3 4 5 6
Tests and Neg.
reaction time

Urobilinogen 01 1
30sec. (mg/dl) Normal

Glucose oy
30~60sec.(mg/dl)| Neg. | T100| +250 | ++500| 15
36(3%)6156; Neg. * + ++ 4+
3181}}2(1)22 Normal + ++ | 444+
Frotein N T +30 ++100 4 | HH+t
30sec. (mg/d1) eg. | Trace e By
itr Any degree of pink
IS\I(l)tsnege Neg. Posit | color 1esg considered
: positive

pH
immediate 5 6 65 7 81 9

++ + ++
BOI}-I&gdsec, Neg. | * [ Hemol-| *** Non
-ysis Hemolysis
Specific Gravi
PeTIC Ity | 1,000 | 1005| 1010 | 1015 | 1.020| 1.025| 1.080
Ié%‘?f%é'ggs Normal| Trace + 4 | 4+
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Fig. 1. The appearance of strip pad.
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Fig 2. The total Configulation of urine analyzer
system.
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Fig. 3. The block diagram of current to
frequency converter method.
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Calibration error
Calibration not valid.
Recalibration necessary!
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Fig. 4. The sequence chart of position calibration
program.
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Fig. 5. The sequence chart of measuring value
calibration.
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2 u5A4A A2dE FAE sl=ge BE.
Table 2. The hardware modules on the urine
analyzer system.

- Micro-processor(Intel 16bit Embedded controller 8096)
- Sensor Pre-amplifier (Current-to-Frequecy method)
-~ LED Driver
(LEDYl UA& F3FE Artstr] 948 ZHF +8)
- Motor Driver ((ZA#F Z3w4))
- Internal Thermal Printer (AA}2A3 &8 £)
- Communication Unit (A% 9% AFeo} ENL)
- Display Unit (3248 9 ZFoE & FA3=
LED %)

39 6 wEA A2ge HEdo) AR,
Fig. 6. The hardware structure of urine analyzer
system.
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Fig. 8. The wavelength analysis result of glucose
item at the reaction time 35 second.
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Fig. 9. The wavelength analysis result of glucose
item at the reaction time 45 second.

E 3 AEAY 5 2339 a3
Table 3. The light source wavelength of strip
items.

Parameter Emitting Color Wavelength

Urobilinogen Blue, Blue 470, 560nm

38 7. x3A A AHe) AT EGO] FAG, Glucose Blue, Green 550, 562nm
Fig. 7. The software configuration of urine Ketones Green, Orange 550, 620nm
1 £ Bilirubin Green, Orange 550, 620nm
analyzer system. Protein Green, Orange 550, 620nm
Nitrite Green, Orange 550, 620nm

4. A @ @ B2 3 7“_51. pH Green, Orange 550, 620nm
=¥ % Oceult Blood Red, Green 660, 550nm
Specific Gravity Orange, Green 620, 550nm

41 =3NS 2EYe B3y 54 24 Leucocytes Orange, Green 620, 550nm
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Fig. 10. The measuring result and average in
black strip.
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E 4. white 9 black stripo] ta F#Egs HF
23}

Table 4. The average and average error in white
and black strip.

STRIP LED average a‘girrgfe p(g%g%t
RED 146925 | 6.76441 4604
Black | ORANGE | 9165 455695 4972
strib | GREEN 81.4 4011825 4929
BLUE 116 1.68273 14.506
RED 316885 | 62.28903 1.966
White | ORANGE | 11579 22.31214 1.927
strip | GREEN | 836375 | 17.79664 2.128
BLUE 176975 | 5303859 2.997

29 12, ExWste e HERe 2445
Fig. 12. The measuring result of detector
according to temperature variance.
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