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A Study on Urine Analyzer Using Color Images of Strip
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Abstract

This paper presents an urine analyzer using color images of strip. An image sensor has been used to acquire an
color images. The analyzer has a characteristics which takes a pictures of independent each pad responding to urine
items all at once, and outputs the measured urine values by analysing an acquired pad colors. This device measures
and analyses 11 urine items, and has a speed—up operation, light weight, small size, and makes accurate observations
by processing the measured colors using processor. The urine analyzer transmits the urine items to peripheral
devices, personal computers, hospitals, and another places by using a telegraph and a wireless interfaces.
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Fig. 1. Block diagram of urine analyzer
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Table 1. Inspection items and precisions of strip.

1| Specific Gravity 1.000-1.030 0

2 | pH 3-8 - 1

3| Leucocytes nieg. f 1+(ca. 10-250eucoful}-3+(ca 500 eucoiul) | Leucoul | 4

4 | Nitrite neg. / pos. - 2

5 1 Protein neg. / 1+(30mg/dL)~3+(500mg/dL) mgddL 4

£ | Glucose normal ¢ 1+(50mg/dL)-4+{1000mg/dL) mgidlL 3

7 | Ketone neg. / 143t 4

§ | Urobifinogen norral 7 1+(1mg/dL)~4+(12rgidL) mgidl b

9 | Bilirubin neg. f -3+ 4

10 | Blood neg. / 1+(ca 5~ 10Eryul) ~44(ca 25 0Eryful) Eryful 5

11 { Hemoglatin nieg. / 14{ca, 10Erwul)-4+(a.250Eryful ) Ergl 5
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Urine Analysis Result
Urine Strip Color——-——--Judge——-——-
R[203] G[220] B[ 70] -—> 1+(ca.10Ery/uL)
R[243] G6[235] B BO] —> 1+(ca.5-10Ery/ul)
R[255] G240] BL183] —> 1+
R[223] G[184] B[144] -—> 1+(Img/dL)

] 1

] 1

Haemog lobin(8 1)
Blood(€ &2)
Bilirubin(&e1)
Urobi | inogen(&:&2)
Keton(E+%)
Glucose{ P
Protein(CH )
Nitrite(Mlz )
Laucoritos( ST}
pH{AHE =)

Dens i dade(Hl 5)

[
R[196] GI169] B[149]) ——> 1+

& R[168] 61937 B[ \4] -—> 1+(50mg/dL)
| RO162] GO1ve] BL111] -——> 1+(30mg/dL)
R[220] GL207] BL18O] -—-> pos. :
R[232] G[221] B{182] —-—> 1+(ca.10-25Leuco/ul
R[213) [188] BL10S] ——> 6(2AHYE) :
R[120] G[133] BL 881 —> 1.015

5 qloal At} Begt
Fig. 7. Measuring sample, color and judge values
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Urine Scaning & Processing Color

************************* Scanning Color———————"Pracessing Color-——
Haemog lobin{E 1) R[ 307 G[ 74] B[ 63) % RI 89] G[126] B106)
Blood(8 =z2) R[ E0) G[124) B{129) #& R{112) G[165] B[128]
Bilirubin(& &1 R[180] G[209] 3 R[235] G[235] B[208]
Urobi | incgen(2<2) & R[197] G[139) R[219] G[144] B[108]

Keton(25%) R{209] G[227] R[217] G[218] B[195]

Glucose( =) & R[ 78] G[116] RL 871 G[111] B[120]

Protein{ St ) R198] G[e22] Rl207] G{215] B{193]

Nitrite(Mlz) R(173] G[200} B[252] & R[193] G[203] B195)

Leucocitos(ZE %) R[230] G252 RI255] G[255] BL206]

PH(AA T) B R 98] 6l 52 RL &3] G[123] B[128]
]

Dens idade(HE ) 8 RC 971 Gl108] RL216] GL178] BL 35]

rine Repart = Mictossft Interet Explorer

/719216601 0/start

Urine Analysis Result

--------------------------- Urine Strip Color=----——Judge-——-—
Haemoa lobin(& & 1) 2 Rl 89) G0131) BI104] —> 4+{ca.250Frv/ul)
Blood(E =2) 2 R{112) G189] B[127] —> 4+{ca.250Fry/ul.)

Bilirubin(2E1) R[235] G[237] B[208] -—> Invalid Data
Urobilinogen( E&2) Rl218] Gal14a] BI102] —> 4+{12me/dL)
Keton(ET) R[217] G[220] B[195] ---> neg.

Glucose(% k) 981 G011 BOI120] —> 4+{1000mesdl )
Protein( T ) R[207] G[215] B[183] ——> invalid Data
NitritelMl 2 &) R[193] G[203] B[195] ——> neq.
Leucocitos(HET) R{255) G[295] B[20B] ——> lnvalid Data
pHIAE ) R 86) G[121] B[130] —> 9(22eld)
Dens idade(H| Z) RE216] G[178] B[ 971 ---> 1.030

2] 8. Qo osl Mol Wsl® AE A
Fig. 8. Experimental results by changed color of urine
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Fig. 9. Inside and outside pictures of urine analyzer
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