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Urine composition analysis based on an optical fiber color sensor
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[ Abstract] The paper designs a high—gain, low—noise urine multi-linked reagent strip color recognition device that can be used at
home.By combining the optical fiber color sensor with the CIELab color difference formula, the identification of the multi-link
reagent strip is realized.The incident LED light source irradiates the urine reagent strip through the coaxial light path to obtain the
reflected light information. The specular reflection and interference are eliminated to obtain the diffuse reflection light intensity, and
the gray value is converted to RGB value through the particle swarm algorithm. After obtaining the RGB value, CIELab is used to
establish the color difference model between the standard color card and the tested urine reagent strip, so the indicators of patients are
quickly and accurately analyzed. The experiment shows that the accuracy rate could reach 96.1%. The results demonstrate that the
system is accurate enough to identify the dry chemical urine reagent strips, which verifies its clinical feasibility and has further
guiding significance for doctors to understand patients.

[ Key words] Ramar fiber amplifier; diffuse reflectance spectrum; CIELab color difference formula; Particle Swarm Optimization

Ak BEARIBRAR ST LA B, e, S — A
5 TR AT AR, B AR (H R A B
W5 555, 2 BT, 2 R W2, 6=

I RGN HER A5y 2B EXHEIRER

0 51

PR S A 2 — PO B DI REREA T RS JC B3 A6
(s 5 2K, Al AR B e B B B | DR T8 A

PRAY IR, FH 0 PRI TCIE A A e 2 Tk
JRiAF) 2% (Urine Reagent Strip, URS) {2 /K i J5 4
frfEa i AR 3 MR, A
SR A TR I K B & Ot Z 4 (Light Emitting
Diode, LED ) KUK BESFFIAARSS AR HOT 21 )
AN TR] 6 XoF 7 1 52 53 R R BB 40K 46 X6 oy 30T 1) 73
U 5 55 IR IR IR0 A | ) € J%
i AR 20T by I 1 I €008 5 5 — AR T DGR
HRSHFAT TR 23 3RO R AR 5 J5 e H e A 5 2
4 ( Charge Coupled Device, CCD) {4 1% Ji&4s L&
PRI XA [F] 230 €8 1) S SR, 48 i ik B

B, HIAN AR X B0, ANE & 7E 5 Hh i L
o TH PR TR Rl 2 R 25 580 TC
ERIN L RS UK RE S RS SR & T F/
PATE MCU b SEBE, fd HOANTE 578 2 FH/NRL PR U R
SR EIE

BEOXE LR TR, AR SO — i RE TR Bl ff
SR PRI R o3 B B, AT e e £ OR A Ot
BOCIFRCRAR B DL AR 5 2EAT IR A HOR, O
P R AL 5 5 o VB S ELAE T 78 MCU L3z 47 19
CIELab B85 (0] A8 b5 28 BEAT~F @ b, i
HATRBUIN AR AR R i A D023 2R 25

EBRIAT: KIS (1997-) 55 WL OS0E , BRI T7 o]« BE AR IR A0S 5 2R (1975-) 55, Wb R0, B0y ) BE TG B A &%

EiEE . ™RE
s BHA: 2021-07-20

Email ; yanrongguo@ usst.edu.cn

PV EFBERELN ¢ % 5.7 £ 5 & A




2510 1

SRIISC, 45 TOLL BUE L R B IR S0 B 83

B DTG PR AR 5 ST L0 P AL 5 i 1
BRI 00 98 R 3R 5 £— E TE
I R AT

1 St RS

HEAF RN R G5 RN 1 Frow,
1 AR, YEEF AN 2R 58 R OC£F B G AL RS DGR
8 MCU LA, Hodr, JE2F B o 4% g 70 i A R 4K
MOGAE 5 5 16 EOCL R AR5 FAE ORI
25 MCU,MCU 23 XJ 4R UK 4 i 1 B HL AR 5 B AT
AR, THRAS B B i s I R AT A5 3 PR
BRI . fE SRR LA MR B R
Fefh 5 e & A 00 6 A8 Ak 1) B2 RISt R DA R I
PR T BT & i i 270

et
S Sk B
W WA
FoLEH 4
P -
it &Sk i
e B

=
SRR

Py MCU
g BT

TR
A o i A

1 #HREEE

Fig. 1 Structural schematic diagram
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Fig. 2 The basic structure of Raman fiber amplifier
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Fig. 4 Schematics for reagent strip with light reflection
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