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Design of Liquid Leakage Sensor Control System Based on
Multi-source Scanning and Positioning of Optical Fiber
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(1. Science and Technology on Electronic Test & Measurement Laboratory, North University of Chi-
na, Taiyuan 030051, CHN; 2. Beijing Zhenxing Metrology Testing Institute, Beijing 100074, CHN)

Abstract: A quasi-distributed liquid leakage sensing device were introduced, which used POF op-
tical fiber and LED light belt to realize the detection of multi-source optical fiber scanning positioning.
The use of SM16703P was mainly introduced to design LED light belt power supply and control cir-

cuit, in order to achieve low cost, high real-time leakage detection and leakage location.
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Fig.1 Schematic of sensor probe with single structure defect
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Fig.2 Schematic of liquid leakage sensor
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Fig.5 FBG morphs under a 15-fold laser microscope
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F1 1mmtAREALER (GLIEIIE 260 pW)

Tab.1 Drilling results of 1 mm fiber (source power 260

pWw)

W/ OGHmAS/ KT/ WK/ R/
mm uW uW W (%)
0.2 224 0.41 0.50 21.95
0.3 195 0.62 0.72 16.12
0.4 178 0.74 0.81 9.46
0.5 155 0.76 0.81 6.58
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Fig.6  Overall design of LED control system
3.1 LEDE&ZAHH

o PR LED BRI HOR B9 A W & B, 5 Bk #45
AR B J7 . LED 9K 8l it P8 A6l 75 i 1K A
FLAETE A 27 LED fa B R G R, LED B R0CR &
TR g T A A, B T RE 2 i 5 PN&S .
I 4 i 0 R T AR Bl Y T RE . LED 3K 8l 5 X
B ot RIEERL i€ N R 7 NG QULE €I Ky = v

{8 R 8K 8h 77 XA T4 LED P i 9 L T A&



o5 419 ol L 45 - R TR T 22 R AT E A0 B A I ) R g 311

AMEE , LED (9 3% 3l # 5 g 18 %2 i T 3K 3l A X
X K gl v, YA 1 AR A P R A i 5 LU 9K 8l U7 X
HEWRE Wid LED f9 LU S AE E 18 00 98 8h 07 505
HI?(TTEF@BEJJHHTEEISH{EE‘F@E‘J%FT@’EE@%

L, B RERIE LED #9638 & A1 (4 il 75 — ZAY IR 2
ﬁP,ﬁﬁahﬁfgun%ﬁ%éﬁm;Hﬁﬁgﬁﬂﬁﬂ?ﬂﬁ‘ﬁﬁﬁé
J5 B L

3.2 &I

B A 15 T 350 40 6 45 H R 5 40 3 43
I3 LA KA T3 4 o
32,1 W ERE B

SM16703P 5 Fr Bk 12 Vg JEfitd , R 12 V
7 L R L AR R I AMER RSV,
T 212 V3% 5V 9 TR L I 3 2o 77 B8] 9 Rk BE
LM7805 % F o LM78XX £ 1] J& = ¥ 1F 1 i £ F
o5, BLA [ & e R 1.5 VR B K fa R R, P
b BRI OR A R A A E%“f%ﬂ’ﬁli%
Pr1o HLRRE R B BT B 7 s

A7 AR

12 VEES V LM7805 P,
P, con_ | B 3 2 Vees
[:,_T ppar:-iay
—1 15 =C,
= —\_:‘;L 1 (1)84

7 12 V5V A%
Fig.7 12V to 5V buck circuit

WA H T USB 4 H LR R 5V, STM32 R
B33 VHE, HIENMZEFHES V3.3 VHEE
MR B . YEEE AMSIIL7 B8 6, N E B 4R
JI2 4 3k AL AP R BR A R B IR e R R —
3.3V, HEA 10 WK EE N B L 32 1 R A
FLAR R A BT N B 8 BT

5VH33V
VCCS

1(1)‘2 IOI (% > +C‘°3 C104
}T 104

AMSI1117-3.3 )

=
IS {0 USB 5 3005 4 2 5V HE 3.3 V LS

Fig.8 5V to 3.3 V voltage conversion between communica-

tion serial port USB and the main chip

322 @BiEsobH
AR BT 8 AF T BCR FH T RS232 B!, X
HL SRR 32 A LS RN A5 RS 5 2R A T REARAE T ML

FE o M AE T E 2, A N Y ik B E fE R O
PL2303 8 i, X J& — P s B2 46 iU RS232-USB %
FG g, AT 4Rt — > RS232 4 XU T 5 48 e 473 5
R E 5 USBIfedE DR EE MBI TR &
1A USB/RS232 X n] 54 4 g , — J7 10 D\ FE #1425
e USB %4 8 5% 3 RS232 17 B ik =X &k 1%
25 HhBE 5 5 — T T A RS232 A % 122 W B Hi 5% B ol
USB % dia% =A% 2% [0l 41 .
323 =G

FRERMEH T STM32®&/NES . — K
2.0 V~3.6 V ili Bl Z N B L e 45 STM32 &R 31 ith Jr
PEATHE A H AR5 VI /OB 5t A A B B 1k
Al R A7 Y 22 4 B B B Xl M T ) B Y I B R A
3 RC 4R 35 4 LA S o8 it 52 A0 v 5, g FH L 350
i, STM32 HAT M Ak AR A AR T #E 1 f R4
m, i A SR B Y ARM 32 N A Y AR

“He pL 1] 9 R
STM32 s o UnfE 7N o
ut
vBAT 4_sveess
£ VEAT PRI TSR
- PCIYANTI o3 Sohb
o FOIA/0SC32
S PO150SC32 e
FDO/GSCIN il
HEST il PBG
G0 PBS
~ PCO/ADCID [
= FCI/ADCI1 e
- PC2/ADCI2 e
FC3(ADC13 I
GND v PCLs
ocis 52 il
= FADPRURADCOTTMY CEHLETRITIMS CRI/TIS ETR T
2 PAL/ADCI/TIMZ_CHITIMS_CH2 o
o PA2/U2_ TXIADCZITIMZ_CHBITIMS_CH3 RER 7L L
- PA3/U2_RX/ADCATIM2_CHY/TIMS_CHA s
sveeis [46 PAIWSWDIO
i FM/SPILNSSIADCMDACI  —r
a1 PAS/SPI1SCKIADCS/DAC? T
B PAG/SPII_MISOVADCA/TIMS_CHI/TIM8_BKIN )
PA7/SPII_MOSUADCTITIM3_CHITIMB_CHIN B
= FO4/ADCI4 H=
: FCS/ADC1S o
PEO/ADCS/TIM3_CHIITIMB_CHZN =
s FB1/ADCO/TIM3_CHYTIMS_CHIN [
e PB2(BOOT! 7
[ PBIOIZC2 SOLU3 TX L
PBI1/12C2 SDAIUT KX
oND o a
e 8 3
TM32F 103RDTS
svoess
01 =05 =-Cl=Cle
sonp o [ioe [ios [ ooa T ioe

K9 FEEs kit
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