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Y&5HM2U — URISCAN Strip 10 SGL

— HX2 Compensation

;} TESTS AND READING TIME
i LEU LEUKOCYTES  NEGATIVE ThAGE SMALL MUEEEATE LARGE
o _1_
@ SPECIFIC 1.000 1.005 1.010 1.015 1.020 1.025
GRAVITY

TE

45 seconds

i 50 60 65 70 75 a0 85
60 seconds |
haE . [
yai) 110 ) 114 1 2 or moia
G LU BLUCOSE MNEGATIVE myfdL 250 1nm} 2000 or more
30 seconds |
- zcy - 1 1 B
NIT NITRITE NEGATIVE POSITIVE
{any degree
f unif
opx Aol 60 seconds ik golof)
2
PROTEIN  weowmue  Toaoe w2 i e e
60 seconds
g
TRAGE SMALL  MODERATE —— LARGE —>
KET KETONE NEGATIVE myiL 5 15 W 0 160
40 seconds
AEH
HORMAL mu/dL URINE (1 mg = agpiox. 1 EU)
UROBILINOGEN 02 ' 2 ' :
e 1 1
Q242 ZA
| ‘ SMALL MODERATE LARGE
BILIRUBIN  wesamve : o
30 seconds
FEEL]
NON-HEMOLYZED RENOLGED  SMALL  MODERATE  LARGE
BLOOD NEGATIVE TRACE MODERATE TRATE P
60 seconds P : '\‘f
e ol
a9 4 AHAA AR
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Measurement Value R

—
_l
ey
—]
-

variable’neg”
the smallest?

variablepos1”
the smallest?

variable‘pos2"
the smallest?

variable"pos3”
the smallest?

variable'pos4”
the smallest?
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Y
Save to variable "neg’ ] Negative(-) R - Measurament R
!
Save to variable'pos]” e Positive(+) R - Measurement R
¥
Save to variable'pos2”  Je=d  Positive(+#) R - Measurement R
L]
Save to variable'pos3” |4-—| Posifivef+++) R - Measurement R
y
Save to vaniable’posd” el Posifive(++++) R - Measurement R
A+t
B++
¥ES
e C++
D++
YES
—  E:s
5. AxAe £% 34 tholoj1g



Weight value

l

YES

WVariable "A" the

largest?

Oe30(negative(-))

Wariable "B the
largest?

Variable “C” the
largest?

Wariable "0 the
largest?

031 (positive(+))

Ox32{positive(++))

0x33(positivel+++))

Wariable “E” the
largest?

O34 positive(+ + + +))

39(errar)

pof

b 4

UISE transfer to mobile

SA P (o) BAGF tholof 1

7] 0x31(ASCII ‘1), ¥ (++) 29b7A] 0x32(ASCIL 2'), ¥4 397

=7 0x30(ASCII ‘0",

0x33(ASCII ‘3), Al=® 2 70x39(ASCII ‘9)



LED Sensor

;I_/

' R

Moter McCuU RGB Sensor

L% J

——

UART to USB

Mobile

O 7.0 A &E golo] 1
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ON/OFF Button
USB Charge

Entrance

(a) (b)
a9 9. Aol R Fx
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Measurement Value

walue equal to
"30"7

negativel-)

walue equal to
37

YES
wvalue equal to

"3277

positivel+ +]

wvalue equal to

337

positivel + ++)

YES
wvalue equal to
~247

positive{++++)

39 {emor)

display result

analyzing disease

!

display disease
infomation{text/video)

display full text

YES
Mo
finish
a7 10, AVPEE ol YAl FxE
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o 2

o 9
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Value

Value

280

260
240
220
200
180
160 4
140
120
100 -
80 T T T
R G B
Color
——@®—— Reference Value O
———%—— Reference Value 1+
— . — Reference Value 2+
—_——— Reference Value 3+
-------- G-+ Measurement Value 0
— —A-—---  Measurement Value 1+
— ———  Measurement Value 2+
—C——  Measurement Value 3+
LS 7)) =%
% 15, ME5 RGB &k 544k vl
300
250 4 Q...
200
150
100
50
0 T T
R G
Color
Reference Value O
Reference Value 1+
Reference Value 2+
Reference Value 3+
Measurement Value 0
Measurement Value 1+
Measurement Value 2+
Measurement Value 3+
2 2 7F =%
% 16. A=A RGB 7k S4%k vl
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Value

280

260

240 o

220 o

200

180

160

140 A

120 o

100 o

80

Color

Reference Value O
Reference Value 1+
Reference Value 2+
Reference Value 3+
Measurement Value 0
Measurement Value 1+
Measurement Value 2+
Measurement Value 3+

a9 17, 2984 RGB #3k A3 v

19 18. LCD yjnfo]l A~ AW EA7]
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19 20. BLE
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%1 AFEZCA Hufe]l Ak FAE = 1637 ZEES
Mobile 18 gt EHA

0x11 8 & L (LEUKOCYTES)

0x22 H|Z=(SPECIFIC GRAVITY)

0x33 AHE(PH)

0x44 = T 2(GLUCOSE)

0x55 OF& &HH (NITRITE)

0x66 CHl = (PROTEIN)

0x77 A Ex| (KETONE)

0x88 <2492 =2 (UROBILINOGEN)

0x99 42| FHI(BILIRUBIN)

0x00 ZH- (BLOOD)

2. tinte] 2o 4] ARtEES

2 FAEHAAE 163057 Z2EF

Device Bhatgt SM /4N H| S At
0x30(ASCII : 0) SM(-) X H|Z=(1.000) orZ+2|(5.0)
Hakohs
0x31(ASCII : 1) UM (+) XH|&(1.005)
(6.0~7.0)
0x32(ASCII : 2) UM (++) XMH|Z(1.010) ALAM(7.5)
MAH|S
0x33(ASCII : 3) UM (+++) 214 (8.0)
(1.015~1.025)
0x34(ASCII : 4) EA (4+++) TH|Z(1.030) AHA(9.0)
0x39(ASCIl : 9) Error
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%4 AHe & 84
oIE EES
ZCHH OfAN, A= oA, HE(1.0300[A), PH(7.00[A)), TEH+
o ol
2aH, 21 gR|REI+2) | RRYE|A(+) | ZTE(+H oA
—_ CHEEI(H oA, ZRE(+H OA), BiET(+H Ol4), ofFEMH(+1 oA,
dese PH(7.0 OfA, HIZ(1.0120[5
o g
9?5’;“4 PH(6.00[5}, ‘=EhHE(+10|4), ZE(+1 O4), of A+ oA,
27y '=ChH(+ olA), PH(6.00/5h, = &+ Ol)
gharod EHSE-(+1 OAh
QEZHEM PH(7.00|4} 6.00(5h
| A A Z et gia|2el(+2), f2LR|RH(-)

L2FH(+2), PELEIFHI+)

22|FH(), PELEIFHI()
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3. 4 4

1. 24 & 2 AA A&" FF:

3.1.1. 2 AN AF:

BoAgoA Aotste A MAe %A s ABH oA Ao ulpe}
w47 %

o
O+

He = 4171
of WAkl S-S WAL 7 9l R Ao RRY 9%
A Al AAERIL 7ol Al 9] o7t TmmE TSy, Fojole
- 2Zmm= At BEE o] &3 KWEAA oled WAL T3
149 Aot LEDZ 10719 245 A4/ 53ES APz ¥
Hufo] o] whrkel 298 B AFSE hestes Anh At 2L
715 olgste] AMAERAE SAFOEN A4 Hes TITH

3.1.2. A4 g B@ ANdx A= A4
Ael A 24 e PR A8 Axduiel 10744 24 ez o)
SR gd ARFAG AR A A2k Dast)
sgs AEe RGBae A4 wdd A4 A4 ZEAA @ E 5

o} o] AT

>

[

31.3. USB A =S4 o]ZaAo|HL o] &3 ANAZ:

A e A Ao A5S A ] google playol Al A& 5 o]
o] gate] AFS WFFTh tlulo]l oA
Za Aol oz M Atsls e AlA

dpx

T+ 9600bps® AAST. AL HAEE 95t 107 249 &
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3.2.1. PCBAI &}

AQreHs ARMEAN7] AAE FJ2x AAES $48te] ORCAD(OrCAD
Systems Corporation, USA)E A&ttt ORCAD+ AARZEE A
st A5 ]9t S 3R AlEdeld 9 3 rV|E AAlss AlA
st=dl A &3ttt ORCADE AHE3ste] PCB(Printed Circuit Board) & A
Aste] Al2EE TEEH, AQtd vlolAzAEE AlARE TNtow A7
ok a9 278 o] AMEA AAHS TdEe fete] o REH A
o] AFEHAN mlolA2HAEEY 7Nk AWMTA7]E PCB= 15 7%
o, 7}= 50mm A= 30mmeo|t}.

3.2.2. 2B 7] HolAA 2
H oA oA AWHEA7] AolAvw 3D Uy 7 73 (Solidworks) S
AFgEe] A FEAT E8l= W A9 A (Soild & Surface)E 7|9HFo. 2 &}

i+ Soildworksi= 3DERPE S shrlfle] Add Zmasiowd 3D
CADAXEdojo|tt. ¥ 282 AWEAY] PCBel gtes Alzteojxl A
olAEM (a9 AF FHA AAM FFAHe flste] FFFS A
TS 9 dHe EFolth (b9 BF Alolxel PCBE AU Wi
EFolm AERAE o|FA717] el EE7F AlolA shdde] 91| gh
UART &A1 o] &8 AntEZIS Holy % - 45 sh7]sle] USB A4
¥ E(Android : 53/CEF) 7} 9)F-2 3 ‘F NE=F Alo]A SHe] T2
b AAET. % 29¢ A AT AR = A = 3171
A% 54 oz AAF = xFA7] 5mm X Smm=z A EHH, A
A7} o] F Al olEgle]l AYAAM e Aol EEsteE Aol A
o AFoA Ajtskes 78 AWEAY= AEst QAo Aolag EE
H 43515 F3l 19" 309 2ol 84.97ge FAE HSloH o= AU 7+

AW EA7]2 Yodoc—me FA¢l 232g, Urivita—M2] 750g =8 A
27 A ZAR 29 AR AlE FAIQl 800g, Macherey_Nagel 710g
FART Ho 9.41v) 7P FAEMA 7HdolA AREslr] A esithal
AehE TH[39,40].

=,

.

i
o

oL |

igrEOFOﬂ

o
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5 #ad & ok
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19 22. Serial USB Terminal ¢]Z 2] 7oA
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Accuracy(%)

Accuracy(%)

110

100 4 ey il b
90 -+
A
/
80 - #
N\ A
—e—— Leukocytes '
SRR s S Glucose ]
709 | ———-—— Nitrite \
—.-—A.—..-  Protein \
— -m—  Ketone A
- —-—{—-—  Urobilinogen :
71 | ——e—— Bilirubin X
—&—— Blood >
50 . ' ; : :
0 1+ 2+ 3+ 4+

Concentration(negative/positive)

H 23, 24 sk & 2003 HAE A5 E (PH, SGAI£D

101

100 +

99

98

97 A

96

95

94

93 T T T T T
4 5 6 7 8

w

10

Concentration(mg/dl)

19 24. PH & W& 2003 HAE AFE
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Accuracy(%)

Accuracy(%)

100.5

100.0 -

99.5 +

99.0 A

98.5

98.0 -

—&— Specific Gravity

975 T T T T T T T
0.995 1.000 1.005 1.010 1.015 1.020 1.025 1.030 1.035

Concentration(mg/dl)

19 25, SG skl wWE 2003 HAE ASE

120

[ Average Value

100 - S

80 -

60

40

20 A

0 1 1 T 1 1 1 1 1 1 1

LEU SG PH GLU NIT PRO KET UROC BIL BLO

Element

9 26. 84 2003] HAE Hit A5E
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IH 27 AlFE AWE AR Ag57gel Jhe sk PCB

(a) (b)
9 28, NEE AW EATY] Aol A (a) aWEA 7] Aol F (b) &

A7) Aol
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19 29, 5mm X bmm=4 &
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Smart Urian-X Analyzer Smart Urian-X Analyzer

PH ta=

GLU

NIT o
PRO ff,"ﬂ"“

KET 224

connectad

(a) (b)
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27 SYULC0| SAERASLICE
~ 3 L )
CHAIEE AuABYE Q&A MY CALRE MU Q&A MY

(c) (d)

9 32, %E o ZAleld 1 (@) AU, () FHAH, (© A
W OEAE QobR u B4, (d) ABHH EBAE A
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3E 5 molar=zmAAN W RGB# A9 Md &

ax 28 HAA Fg(1003] 7|F) EEH2H1003] 7]F)
R G B R G B
W () 229 233 182 2.0 2.0 2.0
W S (+) 188 183 163 2.0 2.0 2.0
W S (++) 143 117 144 1.0 1.0 1.0
W () 129 100 144 1.0 1.0 1.0
H] %:(1.000) 17 73 72 2.0 2.0 2.0
1] 5+(1.005) 38 113 72 1.0 1.0 1.0
1] %(1.010) 95 124 80 2.0 2.0 2.0
H]5+(1.015) 119 136 58 1.0 1.0 1.0
] %(1.020) 140 147 54 1.0 1.0 1.0
H]5+(1.025) 139 143 48 1.0 1.0 1.0
H] %:(1.030) 184 160 55 2.0 2.0 2.0
2F(5.0) 241 129 74 2.0 2.0 2.0
2+5(6.0) 236 164 82 2.0 2.0 2.0
2F1(6.5) 220 192 83 2.0 2.0 2.0
2F52(7.0) 181 193 91 2.0 2.0 2.0
2FIE(7.5) 129 165 77 2.0 2.0 2.0
2+1(8.0) 76 155 107 2.0 2.0 2.0
2F5(9.0) 28 122 124 1.0 1.0 1.0
L) 144 208 182 2.0 2.0 2.0
EE(+) 140 144 67 2.0 2.0 2.0
SELE(++) 129 118 54 2.0 2.0 2.0
ST (+++) 119 85 58 2.0 2.0 2.0
oFAAFA() 255 255 218 1.0 1.0 1.0
ob A2k (+) 255 239 206 2.0 2.0 2.0
oF A4k (++) 255 220 200 2.0 2.0 2.0
OF A AL (+++) 255 206 197 2.0 2.0 2.0
S (-) 230 233 119 1.0 1.0 1.0
ol (+) 165 193 119 2.0 2.0 2.0
T (++) 144 185 145 1.0 1.0 1.0
Tl (+44) 112 175 154 1.0 1.0 1.0
T (++++) 89 156 138 2.0 2.0 2.0
AEA(-) 215 182 151 2.0 2.0 2.0
A=A (+) 178 97 103 1.0 1.0 1.0
7| E A (++) 134 72 85 2.0 2.0 2.0
AEA (+++) 97 54 64 1.0 1.0 1.0
G2 2(-) 254 202 152 2.0 2.0 2.0
G2 2] w2 (+) 250 168 146 2.0 2.0 2.0
G- 29 2] 2 2 (++) 240 138 134 2.0 2.0 2.0
G- 29 @] e 2 (+4+) 232 107 137 2.0 2.0 2.0
] 1) 246 234 164 2.0 2.0 2.0
W] 1 (+) 237 216 163 3.0 3.0 3.0
2] (++) 200 195 155 2.0 2.0 2.0
W 2] 0 (+++4) 191 173 149 2.0 2.0 2.0
() 229 190 63 2.0 2.0 2.0
A (+) 146 171 69 1.0 1.0 1.0
A (++) 87 136 70 2.0 2.0 2.0
T (+++) 57 83 58 1.0 1.0 1.0
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Development of Urine Analyzer based on Mobile and

Home Environment

Kim, Bu Sung

Department of Biomedical Engineering
Graduate School

Keimyung University

(Supervised by Professor Park, Hee Joon)

(Abstract)

In this study, in order to solve the problem that it is difficult to
analyze urine described at home , urine analysis dipstick on the
market is optically analyzed, and a system Ilinked to Mobile that
provide expected disease and life coaching services. The device can be
miniaturized by sharing the battery through USB connection with a
smartphone, and improves security Wwhen transferring data. By
providing life coaching as well as acquiring individual disease data,
improved self-care of the user is possible.

Experimental results show that the proposed urine analyzer has
good performance even when the color strip is input repeatedly. It

provides diverse life coaching service and anticipated disease data in

Mobile.
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